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GENERAL  CONSIDERATIONS  CONCERNING  THE 
BIOLOGY  OF  BACTERIA,  INFECTION  AND 
IMMUNITY. 

By  WILLIAM  H.  WELCH. 


The  parasites  of  human  beings  include  members  both  of  the  animal  and 
of  the  vegetable  kingdoms.  The  animal  parasites  belong  to  the  divisions  pro- 
tozoa, worms,  and  arthropods;  the  vegetable  parasites,  to  the  bacteria  and 
fungi.  The  term  pathogenic  micro-organisms,  according  to  common  although 
somewhat  arbitrary  usage,  includes  all  of  the  vegetable  parasites  and  only  the 
protozoa  among  the  animal  parasites. 

The  infectious  diseases  are  caused  by  pathogenic  micro-organisms.  The 
special  characters  of  the  micro-organisms  which  cause  the  infectious  diseases 
considered  in  this  work  are  described  in  the  articles  treating  of  these  diseases. 

It  is  thought  desirable  to  bring  together  in  a  separate  article  certain  general 
considerations  concerning  infection.  The  most  important  advances  in  our 
knowledge  of  infectious  diseases  have  come  from  the  study  of  bacteria.  Some 
knowledge  of  the  general  biology  of  bacteria  is  essential  to  an  understand- 
ing of  pathogenic  bacterial  species  and  of  their  relations  to  disease. 

The  most  important  protozoa  at  present  known  to  be  concerned  in  the 
causation  of  human  diseases  are  the  malarial  plasmodium  and  the  dysenteric 
amoeba.  These  are  described  in  connection  with  their  respective  diseases.  An 
account  of  the  general  biology  of  protozoa,  although  of  increasing  interest 
and  importance  to  human  medicine,  would  not  in  the  present  imperfect  state 
of  our  knowledge  of  this  subject  materially  further  the  aim  of  this  article. 

Pathogenic  fungi  are  of  comparatively  little  importance  to  internal  human 
medicine. 

GENERAL  BIOLOGY  OP  BACTERIA. 

Morphology  and  Classification. 

The  name  "  bacteria,"  signifying  staves,  is  a  convenient  but  etymologically 
incorrect  one  for  the  group  of  micro-organisms  also  called  or  included  under 
schizomycetes  or  fission  fungi,  schizophytes,  microphytes,  protophytes,  and,  in 
common  parlance,  microbes  or  germs. 

The  chief  reason  for  regarding  bacteria  as  members  of  the  vegetable  king- 
dom is  that  they  are  believed  to  have  more  morphological  and  physiological 
properties  in  common  with  the  simplest  undoubted  plants  than  with  the  lowest 
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animals.  They  are  more  closely  allied  to  the  lower  algse  called  schizosporese 
or  schizophycese  than  to  the  true  fungi. 

Bacteria  are  minute,  achlorophyllous/  unicellular  plants  which  multiply 
by  repeated  binary  fission,  and  in  many  instances  also  by  the  formation  of 
spores.  I 

Nuclei  have  not  been  satisfactorily  demonstrated  in  bacteria.  Inasmuch  as 
the  staining  reactions  of  the  bacterial  cell  are  more  like  those  of  nuclei  than 
of  protoplasm,  it  has  been  suggested  that  this  cell  is  composed  essentially  of 
nuclear  substance  or  of  an  intimate  mixture  of  nuclear  material  and  of  proto- 
plasm. Biitschli  and  P.  Ernst  regard  as  nuclei  certain  isolated  nuclear-stain- 
ing granules  or  larger  bodies  which  are  demonstrable  in  some  bacteria.  It  is 
a  growing  belief  that  nuclear  material  is  essential  to  the  existence  of  a  living 
cell  capable  of  reproduction,  so  that  it  is  probable  that  bacteria  contain  nuclear 
substance  in  some  form. 

The  bacterial  cell  is  believed  to  be  always  enveloped  by  a  membrane.  This 
membrane  is  considered  by  some  to  be  an  outer  condensed  layer  of  protoplasm, 
and  by  others  to  be  the  innermost  layer  of  a  gelatinous  cajjsule  which,  at  least 
under  certain  circumstances,  envelops  most  if  not  all  bacteria.  Bacteria  which 
have  a  readily  demonstrable  capsule  capable  of  staining  by  dyes  are  described 
as  capsulated. 

The  substance  of  the  bacterial  cells,  composed,  according  to  Nencki,  essen- 
tially of  an  albuminous  material  called  mycoprotein,  appears  usually  uniform 
and  colorless,  but  it  may  present  various  colors,  as  yellow,  red,  green,  or  violet. 
In  some  species  the  cell  may  contain  starch  ;  in  the  group  of  sulphur-pro- 
ducing bacteria,  granules  of  sulphur ;  and  in  some  of  the  higher  forms,  the 
cell-membrane  may  be  stained  various  shades  of  brown  by  deposits  of  iron 
salts.  The  cell-substance,  instead  of  being  uniform,  sometimes  contains  clear 
vacuoles,  sometimes  is  finely  or  even  coarsely  granular,  and  sometimes  presents 
parts  or  granules  staining  more  deeply  than  the  rest  of  the  cell  or  of  a  differ- 
ent tint,  and  variously  interpreted  as  condensed  or  retracted  areas  of  proto- 
plasm, as  nuclei,  as  concerned  in  the  formation  of  spores,  and  as  degenerations. 
Probably  these  isolated,  deeply-staining  particles,  which  form  important  mor- 
phological criteria  in  some  species  of  bacteria,  are  not  all  of  the  same  character 
and  significance. 

The  bacteria  are  divided,  according  to  their  forms,  usually  called  growth- 
forms,  into  spheres  or  micrococci  or  cocci,  rods  or  bacilli,  and  spirals  or  spirilla. 

The  cocci  (see  Fig.  1,  a)  are  farther  subdivided,  according  to  their  ar- 
rangement, into  diplococci  or  paired  cocci,  streptococci  or  chain  cocci  (also  toru- 
la),  merismopedia  or  merista  or  tetrads  or  tetragonous  cocci  (arranged  in  tab- 
lets or  in  fours),  sarcina  or  packet  cocci  (of  eight  or  more  cells),  and  ascococci 
or  chimps  of  cocci  enclosed  in  dense  capsules.  These  dilferences  in  arrange- 
ment can  be  explained  by  the  varying  direction  of  the  planes  of  division  of 
the  cells  and  by  the  separation  or  the  juxtaposition  of  the  cells  after  division. 

'  Two  or  three  species  of  bacteria  have  been  described  as  containing  a  green  coloring 
matter  believed  to  be  chlorophyl. 
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Fig.  1. 

A 


Forms  of  Bacteria  :  A,  Micrococci ;  B,  Bacilli ;  C,  Spirilla ;  D,  Bacilli  containing  spores,  (Baumgarten) : 
Ai,  single,  large  and  small  cocci ;  A-,  large  and  small  diplococci ;  A-',  streptococci  of  different  sizes ; 
A*,  micrococcus  tetragenus  ;  A^,  sarcina  ventriculi ;  A*',  staphylococci  ;  B',  rather  thiclc  bacilli ;  B2, 
slender  bacilli ;  B^,  dividing  bacilli— dumb  bell  or  figure-of-8  shapes  ;  B*,  long  bacilli ;  B^,  bacilli  in 
chains ;  B^,  curved  and  wavy  bacilli  ;  C,  spirillum  Obermeieri ;  C^,  spirochsete  dentalis ;  C^, 
Denelie's  spirillum;  C^,  spirillum  choleras  Asiaticae,  (comma  bacilli  and  spirilla);  C^,  spirillum 
volutans  (vibrio)  with  flagella;  D,  bacillus  subtilis,  containing  spores,  appearing  as  clear  spaces. 
All  (except  A^  and  C^)  magnified  950  diameters. 

* 

All  straight  bacteria  (see  Fig.  1,  b),  in  which  one  diameter  is  greater  than 
the  others,  are  called  bacilli,  with  the  exception  of  those  cocci  which  may  have 
assumed  an  oval  or  elliptical  shape,  usually  just  before  division  into  spheres. 
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There  are  forms  of  bacteria  ou  the  border-line  between  rods  and  spheres, 
which  some  prefer  to  call  cocci  and  others  bacilli,  but  the  tendency  is  to  call 
even  the  very  short  oval  forms  bacilli,  which  were  formerly  often  designated 
as  cocci. 

The  old  division  of  rod  bacteria  into  bacteria  proper,  or  short  rods  without 
formation  of  spores,  and  bacilli,  or  longer,  spore-bearing  rods,  is  now  generally 
abandoned,  although  the  name  "bacterium"  with  a  distinctive  epithet,  such  as 
bacterium  coli  commune,  is  still  often  used  to  designate  certain  species.  Bac- 
teria in  the  form  of  long  threads  are  often  called  leptothrix.  Bacilli  in  chains 
are  sometimes  called  strepto-bacilli.  The  name  "Clostridium"  is  applied  to  a 
spindle-shaped  bacillus. 

Cohn's  division  of  spiral  bacteria  (see  Fig.  l,o)into  spirilla,  or  rigid,  spir- 
ally-twisted forms ;  vibrios,  with  sinuous,  low,  less  pronounced  twists ;  and 
spirochsete,  with  long,  flexible,  corkscrew  curves,  is  now  generally  abandoned, 
and  the  name  "spirilla"  is  used  for  the  whole  group,  although  usage  still  often 
retains  the  terms  "vibrio"  and  "  spirochsete"  with  distinctive  epithets,  such 
as  vibrio  Metchnikovi  and  spirochsete  dentalis,  for  certain  species.  Singly- 
curved  bacilli  are  called  comma  bacilli.  Many  of  these  grow  into  regular 
spirilla,  and  they  are  therefore  better  designated  as  spirilla.  The  spirillum 
of  Asiatic  cholera  is  often  called  the  cholera  bacillus  or  the  cholera  vibrio. 

The  botanists  usually  rank  among  the  bacteria  or  schizomycetes  certain 
forms  which  are  larger  and  more  highly  diflPerentiated  than  those  already 
described,  and  which  may  show  an  appearance  of  branching,  a  distinction 
between  base  and  ends  of  the  filaments,  and  considerable  variety  of  shapes 
even  in  one  and  the  same  species.  Most  of  these,  such  as  cladothrix,  creno- 
thrix,  and  beggiatoa,  occur  in  water.  Actinomyces  (see  Vol.  I.,  Figs.  29  and 
30)  is  believed  to  belong  to  the  group  of  more  highly  organized  bacteria. 
These  highly  differentiated  forms  are  not,  however,  recognized  as  bacteria  by 
all  authorities,  and  certainly  they  should  be  sejiarated  from  the  other 
bacteria. 

In  old  cultures  and  in  unfavorable  media  many  bacteria  may  present  various 
anomalous  shapes,  such  as  swellings,  varicosities,  pear-shapes,  twists,  bends, 
and  greatly  elongated  as  well  as  abnormally  short  or  disintegrated  forms. 
These  are  spoken  of  as  involution  forms.  Some  of  these  forms  may,  how- 
ever, be  seen  in  vigorous  fresh  cultures  of  certain  species,  such  as  the  bacillus 
diphtherifB,  and  here  it  does  not  seem  proper  to  regard  them  as  involution 
or  degeneration  forms. 

There  has  been  much  controversy  as  to  constancy  of  form  among  bacteria. 
As  regards  tliis  feature,  bacteria  may  be  classed  as  monomorphic,  or  constant 
in  form;  oligomorphic,  or  variable  in  form  within  relatively  narrow  limits ; 
and  pleomorphic,  or  capable  of  assuming  the  various  growth-forms  of  rods, 
spirals,  and  spheres.  Most  of  the  pathogenic  bacteria  are  monomorphic  or 
oligomorphic;  the  bacillus  proteus  and  many  of  the  highly-organized  bacteria 
arc  pleomorphic.  By  changes  in  environment,  especially  in  the  composition 
of  culture-media,  many  bacteria  present  considerable  diversity  in  form,  but 
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this  diversity  relates  especially  to  variations  in  length  and  thickness  and  to 
the  occurrence  of  involution  forms. 

Many  bacilli  and  spirilla  are  motile,  whereas  only  two  or  three  species  of 
cocci  are  known  to  be  motile.  This  motility  is  due  to  the  presence  of  delicate 
hair-like  flexible  processes  called  flagella,  which  can  be  stained  by  special 
methods,  but  otherwise,  except  with  the  larger  spirilla,  are  usually  invisible. 
There  may  be  only  a  single  flagellum  at  one  end  of  the  cell,  or  flagella  at  both 
ends,  or  flagella  also  along  the  sides.    (See  Fig.  2.) 


Fig.  2. 


Bacteria  showing  flagella :  1,  bacillus  of  typhoid  fever ;  2,  bacillus  coli  communis ;  3,  spirillum  of  Kink- 
ier and  Prior ;  4,  spirillum  of  Deneke  ;  5,  vibrio  Metchnikovi ;  6,  spirillum  of  Asiatic  cholera 
(NicoUe  and  Morax). 

Many  species  of  bacteria  under  certain  definite  conditions  form  spores. 
High  temperature,  free  supply  of  oxygen,  and  exhaustion  of  the  supply  of 
nutriment  are  regarded  as  favorable  to  spore-formation,  but,  at  least  for  many 
species,  these  conditions  are  not  essential.  Endogenous  spore-formation  (Fig. 
1,  d)  is  that  mode  which  has  been  longest  known  and  is  best  understood.  It 
is  not  known  to  occur  in  cocci,  is  infrequent  in  spirilla,  but  is  common  in  ba- 
cilli. There  is  first  developed  from  the  protoplasm  of  the  cell  a  small  granule 
which  grows  into  a  sharply  circumscribed,  highly  refractive  round  or  oval 
body,  situated  usually  either  in  the  middle  or  in  one  end  of  the  cell,  which  it 
may  cause  to  bulge  at  the  site  of  formation,  and  from  which  it  is  set  free  by 
disintegration  of  the  mother-cell.  Only  one  spore  is  formed,  as  a  rule,  in  a 
single  bacterial  cell.  By  the  ordinary  methods  of  staining  bacteria  the  spore 
usually  appears  colorless,  and  in  aqueous  media  refractive,  but  it  can  be  stained 
by  special  methods.  Spores  are  characterized  by  greater  resistance  to  heat, 
desiccation,  and  other  injurious  influences  than  are  the  vegetative  bacterial  cells. 
They  consist  of  an  outer  dense  envelope  called  the  exosporium,  and  an  inner 
condensed  protoplasmic  and  probably  also  nuclear  material  called  the  eudo- 
sporium.    Placed  under  suitable  conditions,  the  spore  germinates  by  an  out- 
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growth  of  the  endosporium,  in  some  species  through  the  ruptured  ends,  in 
others  through  the  sides  of  the  exosporium. 

In  distinction  to  endospores,  arthrospores  have  been  described  by  De  Bary 
and  Hiieppe.  These  arthrospores  are  represented  by  entire  bacterial  cells  which, 
it  is  claimed,  have  been  transformed  into  bodies  with  the  resisting  properties 
of  spores.  Cocci,  according  to  this  view,  may  form  arthrospores.  De  Bary 
and  Hueppe  have  attempted  to  classify  bacteria  according  to  their  mode  of 
spore-formation,  but  this  attempt  has  not  met  with  much  acceptance.  In  fact, 
the  whole  doctrine  of  arthrogenic  formation  of  bacterial  spores  is  obscure,  and 
does  not,  at  present,  seem  to  rest  upon  any  certain  foundation. 

Masses  of  bacteria  held  together  by  sticky  intercellular  substance  are  called 
zoogloea.  Masses  produced  by  the  growth  of  bacteria  upon  solid  media  are  called 
colonies,  the  distinctive  characters  of  which  form  one  of  the  most  important 
means  of  difterentiating  bacterial  species. 

It  is  now  recognized  by  biologists  that  a  scientific  systematic  classification 
of  plants  and  animals  should  be  based  as  little  as  possible  upon  physiological 
differences  or  differences  in  function.  Hence  the  higher  plants  and  animals 
are  now  classified  chiefly  according  to  their  structure  and  development.  It  is 
impossible  with  our  present  imperfect  knowledge  to  furnish  a  systematic  clas- 
sification of  bacteria  based  upon  these  morphological  principles,  and  therefore 
analogous  to  the  classification  of  the  higher  orders  of  plants  and  animals.  We 
make  as  much  use  as  possible,  in  attempting  to  classify  bacteria,  of  morpho- 
logical resemblances  and  differences,  but  we  are  obliged  to  take  into  account  all 
of  the  other  properties,  including  differences  of  function.  The  definition  of 
any  given  bacterial  species  amounts,  therefore,  essentially  to  an  enumeration 
of  all  of  its  known  propei'ties,  such  as  its  form,  its  origin,  its  staining  reaction, 
its  chemical  products,  its  behavior  in  a  variety  of  culture  media  and  in  the  liv- 
ing body.  The  name  given  to  the  species  is  usually  the  name  of  the  growth- 
form,  such  as  micrococcus,  bacillus,  spirillum,  with  some  distinctive  epithet  in- 
tended to  indicate  one  or  more  characteristic  properties,  such  as  color-production, 
source,  arrangement,  power  of  causing  fermentation  or  putrefaction,  name  of 
discoverer,  cultural  peculiarity,  or,  especially  in  the  case  of  pathogenic  bacteria, 
the  disease  caused  by  the  bacterium  ;  for  example,  staphylococcus  pyogenes 
aureus,  bacillus  coli  communis,  micrococcus  tetragenus,  bacillus  butyricus, 
bacillus  saprogenes,  spirillum  Obermeieri,  bacillus  fluorescens  liquefaciens, 
bacillus  anthracis.  Under  these  circumstances  it  is  evident  that  what  is 
described  and  supposed  to  be  a  species  may  subsequently  prove  to  be  a  race 
or  variety  of  some  species,  or,  on  the  other  hand,  may  correspond  to  a  group 
of  species.  Notwithstanding  these  difficulties,  and  in  spite  of  our  inability  to 
define  bacterial  species  in  terms  analogous  to  those  used  for  the  higher  plants 
and  animals,  it  can  scarcely  be  doubted  that  bacteria  are  divisible  into  distinct 
species  just  as  much  as  are  the  higher  organisms. 

The  present  classification  of  bacteria  therefore  amounts  to  little  more  than 
a  grouping  of  the  many  bacterial  species  under  their  growth-forms,  micrococ- 
cus, bacillus,  etc.,  with  subdivisions  relating  to  biological  or  chemical  pro})- 
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erties,  such  as  power  of  liquefying  gelatin,  color-production,  ability  to  bring 
about  fermentation,  pathogenic  power,  etc.  The  attempts  which  have  been 
made  to  conform  to  the  classification  of  the  higher  plants  by  grouping  together 
in  a  table  species  of  bacteria  into  genera  and  genera  into  families  have  not 
been  thus  far  sufficiently  successful  or  of  enough  practical  utility  to  make 
it  worth  while  to  consider  them  here. 

Food  ;  Vital  Manifestations. 

The  capacity  of  rapid  multiplication  by  division  is  one  of  the  most  strik- 
ing properties  of  bacteria.  Under  favorable  circumstances  a  bacterial  cell  has 
been  known  to  divide  into  two  within  the  spac^  of  twenty  minutes.  If  multi- 
plication at  this  rate  proceeded  unchecked,  the  progeny  of  a  single  bacterium 
would  be  enough  in  a  few  days  to  fill  up  all  the  oceans  of  the  world.  A 
check  is  soon  put  to  this  unlimited  growth  by  lack  of  food,  accumulation  of 
bacterial  products,  and  by  various  other  influences,  which  will  be  hereafter 
described,  hostile  to  the  multiplication  of  bacteria. 

The  food  of  bacteria,  like  that  of  all  living  things,  must  contain  carbon, 
nitrogen,  oxygen,  hydrogen,  and  certain  mineral  salts.  In  general,  the  most 
suitable  food  for  bacteria  is  furnished  by  the  diffusible  albuminous  substances 
and  the  carbohydrates,  and  these,  therefore,  constitute  the  chief  ingredients  of 
our  artificial  culture  media.  Bacteria,  however,  differ  widely  as  to  their 
demands  for  food.  Some  are  capable  of  obtaining  their  nitrogen  from  ammo- 
nium salts,  nitrites,  and  nitrates.  Being  destitute  of  chlorophyl,  they  are  inca- 
pable (with  possibly  a  few  exceptions)  of  assimilating  carbon  dioxide,  but  many 
can  obtain  their  carbon  not  only  from  starch  and  sugars,  but  also  from  many 
organic  acids,  glycerin,  and  other  alcohols.  Hydrogen  and  oxygen  are  obtained 
partly  from  the  same  sources  as  the  nitrogen  and  carbon,  and  partly  from  water 
and  free  oxygen. 

Many  pathogenic  bacteria  require  albuminous  food,  and  some  I'equire  this 
to  be  of  such  special  quality  that  they  will  not  grow  in  our  artificial  media,  as, 
for  example,  the  spirillum  Obermeieri  and  the  bacillus  leprse.  At  the  other 
extreme  are  the  so-called  water  bacteria,  which  Bolton  found  would  multiply 
with  the  slight  trace  of  organic  material  present  in  ordinary  distilled  water. 

Most  bacteria  prefer  an  alkaline  reaction  of  the  medium  in  which  they 
grow,  but  many  will  grow  in  neutral,  not  a  few  in  acid  media,  and  some 
even  better  in  acid  than  in  alkaline  media. 

A  certain  amount  of  moisture  is  essential  for  bacterial  growth.  In  gen- 
eral, bacteria  grow  best  when  their  food  is  not  too  concentrated. 

The  temperature  limits  within  which  bacteria  may  develop  differ  widely, 
not  only  for  different  species,  but  often  also  for  the  same  species.  The  opti- 
mum temperature  for  most  pathogenic  bacteria  is  between  30°  and  40°  C. 
Usually  bacterial  growth  ceases  below  6°  to  10°  C.  (for  many  pathogenic  bac- 
teria at  a  much  higher  point)  and  above  45°  to  50°  C,  but  bacteria  have  been 
described  capable  of  some  multiplication  at  freezing  temperature,  and  others  at 
temperatures  between  60°  and  70°  C. 
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Many  bacteria  require  free  oxygen  for  their  development,  and  are  therefore 
called  obligate  aerobes  ;  others  will  grow  only  in  an  atmosphere  free  from  oxy- 
gen, and  are  called  obligate  anaerobes ;  and  still  others  can  develop  either  with 
or  without  free  oxygen,  and  are  called  facultative  anaerobes  or  facultative 
aerobes.  Most  pathogenic  bacteria  are  facultative  anaerobes;  some  are  obli- 
gate anaerobes. 

Bacteria  by  their  growth  in  various  media  manifest  functional  activities, 
some  of  which  are  of  little  significance,  but  some  are  of  the  highest  import- 
ance in  the  economy  of  nature,  in  the  preparation  of  food,  in  the  industries, 
in  hygiene,  and  in  pathology. 

Bacteria  ai"e  essential  for  tjie  continuance  of  life  on  this  globe  by  their 
work  in  decomposing  dead  vegetable  and  animal  substances  into  water,  carbon 
dioxide,  and  the  simple  nitrogen  compounds  which  form  the  food  of  the  higher 
plants  and  without  which  they  would  perish. 

The  processes  of  nitrification  which  take  place  on  a  vast  scale  in  the  soil  are 
due  to  the  activity  of  the  so-called  nitrifying  bacteria,  of  which  there  are  two 
kinds — one  to  decompose  ammonia  into  water  and  nitrous  acid,  and  the  other 
to  transform  nitrous  acid  into  nitric  acid,  the  resulting  nitrates  forming  the 
nitrogenous  food  of  chlorophyllous  plants.  There  are  denitrifying  bacteria 
which  may  undo  the  work  of  the  nitrifying,  and  reduce  nitrates  to  nitrites  and 
ammonia.  The  nitrifying  bacilli,  although  devoid  of  chlorophyl,  are  capable 
of  forming  organic  compounds  out  of  purely  inorganic  matters,  and  flourish 
best  in  media  free  from  organic  matter. 

The  so-called  thiogenic  bacteria  transform  sulphuretted  hydrogen  into 
sulphur  and  sulphuric  acid. 

Among  the  most  important  activities  of  bacteria  are  those  concerned  in 
various  fermentations.  These  fermentative  bacteria  are  called  zymogenic 
bacteria.  Those  causing  the  particular  kind  of  fermentation  called  putre- 
faction, in  which  albuminous  and  other  highly  organized  nitrogenous  sub- 
stances are  decomposed  with  stinking  products,  are  called  putrefactive  or 
saprogenic  bacteria. 

The  investigations  of  Schwann,  Schulze,  Cagniard-Latour,  and,  above  all, 
Pasteur,  which  have  led  to  the  establishment  of  the  doctrine  that  fermenta- 
tion and  putrefaction  are  due  to  living  organisms,  chiefly  bacteria  and  fungi, 
occupy,  together  with  those  inaugurated  by  Spallanzani  concerning  spontaneous 
generation,  a  very  important  place  in  the  historical  development  of  the  doc- 
trine that  the  infectious  diseases — which,  indeed,  have  been  called  zymogenic 
in  consequence  of  their  analogies  to  fermentative  processes — are  also  caused  by 
living  organisms. 

The  study  of  the  various  fermentations  produced  by  bacteria  and  the 
yeast  fungi  is  of  much  chemical  interest  and  of  great  industrial  importance, 
and  has  become  a  specialized  department  of  bacteriology  which  has  its  own 
literature. 

Here  can  be  mentioned  only,  as  an  example  of  the  more  important  fermenta- 
tions produced  by  the  yeast  fungi,  the  alcoholic  from  sugars,  and  by  the 
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bacteria  from  diarbohydrates,  the  alcoholic,  the  lactic  acid,  the  butyric  acid,  the 
various  slimy,  viscous,  or  mucic  fermentations,  and  the  fermentation  of  cellu- 
lose with  production  of  marsh  gas  ;  the  fermentations  of  the  alcohols,  of  which 
the  most  important  is  the  acetic-acid  fermentation  of  ethyl  alcohol ;  the 
fermentations  of  the  fatty  acids ;  the  fermentations  converting  milk  into 
koumyss. 

Each  species  of  the  zymogenic  bacteria  is  endowed  with  the  power  of  set- 
ting up  its  own  special  Jiind  of  fermentation,  although  a  single  species  may  be 
capable  of  causing  different  fermentations,  or  the  same  variety  of  fermenta- 
tion may  be  produced  by  a  number  of  species,  or  in  some  fermentations  two 
or  more  species  may  be  concerned  simultaneously  or  consecutively.  These 
fermentations  are  intimately  associated  with  the  vital  processes  of  the  organ- 
isms producing  them,  although  it  is  not  known  in  what  way,  and  they  cannot 
be  carried  to  completion  by  any  soluble  ferments  which  have  been  isolated 
from  the  organisms. 

Soluble  ferments,  called  enzymes,  are,  however,  produced  by  bacteria,  and 
doubtless  play  an  important  role  in  the  metabolism  of  these  lowly  organisms 
as  well  as  in  the  higher  plants  and  animals.  The  chemical  action  of  these  unor- 
ganized fertnents  is  mainly  hydrolytic,  and  does  not  bring  about  such  compli- 
cated changes  as  do  the  living  bacteria  in  setting  up  fermentations.  Some  of 
these  unorganized  ferments  have  been  isolated  from  cultures  of  bacteria.  Bac- 
teria are  capable  of  producing  enzymes  with  the  properties  of  diastase,  of 
invertin,  of  pepsin  and  trypsin,  of  rennet,  of  forming  ammonium  carbonate 
from  urea,  and  probably  also  ferments  capable  of  rendering  cellulose  soluble 
and  of  breaking  up  neutral  fats  into  fatty  acids  and  glycerin.  The  liquefac- 
tion of  gelatin,  which  forms  one  of  the  distinguishing  cultural  characteristics 
of  many  bacteria,  is  a  process  of  peptonization  by  peptic  and  tryptic  ferments, 
which,  indeed,  have  been  isolated,  although  not  in  a  pure  state,  from  bacterial 
cells. 

The  products  of  putrefaction  are  known  only  in  part,  but  even  the  known 
products  are  very  numerous.  The  simplest  end-products  of  putrefaction  are 
carbon  dioxide,  water,  hydrogen,  nitrogen,  and  ammonia,  to  which  may  be 
added  nitrites  and  nitrates  and  the  gases,  sulphuretted  hydrogen,  phos- 
phoretted  hydrogen,  and  marsh  gas.  But  before  the  end-products  are  reached 
a  host  of  intermediary  substances  are  formed.  Among  these  transitional  putre- 
factive products  may  be  enumerated  the  following  :  peptones  and  other  proteid 
substances ;  nitrogenous  alkaloidal  bases  called  ptomains  or  cadaveric  alka- 
loids, as  collidin,  neuridin,  neurin,  cholin,  cadaverin,  putrescin,  spermin, 
saprin,  gadinin,  peptotoxin,  mydatoxin,  mydin,  methyl-guanidin,  trimethyl- 
amin  and  other  amines  ;  other  nitrogenous  substances,  as  leucin,  tyrosin,  taurin, 
glycocoll ;  methylmercaptan ;  tryptophan ;  aromatic  substances,  as  phenol, 
indol,  skatol,  hydroquinon ;  and  organic  acids,  as  formic,  acetic,  butyric, 
lactic,  propionic,  palmitic,  caproic,  succinic.  Processes  of  hydration,  dehy- 
dration, oxidation,  and  reduction  are  concerned  in  the  formation  of  putrefac- 
tive products. 
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Many  diiFerent  kinds  of  bacteria  take  part  in  producing  or(^nary  putrefac- 
tion, some  aerobic,  others  anaerobic,  one  kind  preparing  the  way  for  the  growth 
of  another.  The  presence  or  absence  of  free  oxygen  has  marked  influence 
upon  the  course  and  products  of  putrefaction.  It  is  especially  the  anaerobic 
bacilli  which  produce  the  most  malodorous  substances  and  gases.  The  course 
and  products  of  putrefaction  are  manifold,  and  vary  with  the  nature  of  the 
material,  with  the  temperature,  the  access  of  oxygen,  and  other  external  condi- 
tions, and  especially  with  the  character  of  the  micro-organisms  present. 

In  considering  subsequently  food  as  a  source  of  infection  and  intoxication 
attention  will  be  given  to  the  poisonous  ptomai'ns  of  putrefaction.  The 
epithet  aerogenic  is  applied  to  bacteria  which  produce  gas. 

Among  the  vital  activities  of  bacteria  may  be  included  the  production  of 
pigments.  The  epithet  "  chromogeuic "  is  applied  to  these  color-producing 
bacteria.  Most  of  them  are  harmless.  The  staphylococcus  pyogenes  aureus, 
the  bacillus  pyocyaneus,  and  a  few  others  are  pathogenic.  All  of  the  colors  of 
the  spectrum,  as  well  as  black,  are  represented  in  the  ditferent  tints  which  may 
be  formed  by  chromogeuic  bacteria.  Whether  the  pigment  is  in  the  protoplasm 
or  the  enveloping  membrane  of  the  bacterial  cells  or  in  the  surrounding  medium 
cannot  always  be  determined,  but  that  it  may  be  in  the  medium,  and  even  dif- 
fused a  wide  distance  from  the  bacterial  growth,  is  apparent  in  the  cultures  of 
some  chromogeuic  bacteria.  Asa  rule,  only  the  part  of  the  culture  exposed  to 
the  air  presents  the  color,  but  with  some  species  it  may  be  in  the  deeper  parts, 
and  even  absent  from  the  exposed  surface  when  present  in  the  depth. 

Several  interesting  species  of  bacteria  capable  of  producing  light,  and  there- 
fore called  photogenic  or  phosphorescent  bacteria,  have  been  obtained  from 
decomposing  phosphorescent  fish  and  meat  and  from  sea-water. 

The  power  of  producing  disease  which  characterizes  the  pathogenic  bacteria 
is  a  manifestation  of  vital  activity  which  will  be  most  conveniently  considered 
subsequently  in  connection  with  infection. 

Here  will  be  explained  only  the  meaning  of  the  terms  "saprophyte"  and 
"  parasite."  A  parasite  is  an  organism  which  lives  in  or  on  another  living 
organism,  called  the  host.  The  name  "parasite"  is  often  restricted  to  such 
organisms  as  live  at  the  expense  of  their  host,  and  the  name  "  commensal "  or 
"  messmate"  is  applied  to  an  organism  which  lives  simply  as  a  tenant  or  coin- 
habitant,  but  not  at  the  expense — and  it  may  be  even  for  the  benefit — of 
the  host.  The  latter  mode  of  life  is  called  symbiosis.  The  terra  "  saprophyte  " 
was  originally  applied  to  plants  which  grow  on  decaying  vegetable  and  animal 
matter,  but  in  bacteriology  it  designates  all  bacteria  which  grow  outside  of  a 
living  host.  An  obligate  parasite  is  an  organism  which  develops  only  within 
a  living  host.  An  obligate  saprophyte  is  one  which  grows  only  outside  of  a 
living  body.  A  facultative  parasite  is  one  whose  ordinary  mode  of  life  is 
saprophytic,  but  which  is  capable  of  a  parasitic  existence.  A  facultative 
saprophyte  is  one  whose  ordinary  existence  is  parasitic,  but  which  can  grow 
in  dead  organic  matter.  The  bacillus  of  leprosy,  the  spirillum  of  relapsing 
fever,  are,  so  far  as  their  life  history  is  known,  obligate  parasites ;  the  bacilli 
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of  authrax,  tetanus,  and  malignant  oedema  are  facultative  parasites.  The 
great  majority  of  bacteria  are  obligate  saprophytes.  We  may  by  special 
methods  be  able  to  cultivate  in  our  artificial  media  parasitic  bacteria,  as,  for 
example,  the  bacillus  tuberculosis,  which  we  suppose  cannot  find,  or  at  least 
only  exceptionally  can  find,  natural  conditions  suitable  for  growth  outside  of 
the  living  body  ;  and  such  bacteria  are  generally  regarded  as  obligate  parasites. 
No  sharp  distinction,  therefore,  can  be  made  between  obligate  parasites  and 
facultative  saprophytes.  For  some  parasitic  bacteria  we  cannot  say  whether 
their  natural  habitat  is  inside  or  outside  of  the  body. 

Distribution. 

Bacteria  are  almost  universally  distributed  in  the  upper  layers  of  the 
ground,  in  surface  waters,  in  the  air,  and  on  objects  exposed  to  the  air.  They 
are  especially  numerous  where  there  is  dead  organic  material.  Only  a  small 
fraction  of  these  widely-distributed  germs  are  pathogenic.  Most  of  them  are 
harmless  and  many  are  useful. 

Bacteria  cannot  ordinarily  find  suitable  conditions,  especially  the  requisite 
moisture,  for  multiplication  in  the  air.  They  are  wafted  by  the  air  from  the 
ground  and  objects  upon  it,  but  it  is  a  fact  of  fundamental  hygienic  import- 
ance that  the  air  is  incapable  of  detaching  bacteria  from  moist  surfaces  except 
occasionally  in  spray.  Hence  only  such  germs  as  can  withstand  complete 
desiccation  are  found  in  a  living  state  floating  in  the  air.  Whatever  creates 
dust  brings  bacteria  into  the  air.  The  air  in  the  neighborhood  of  human 
habitations  is  particularly  rich  in  bacteria  and  fungus-spores,  whereas  sea  air 
at  a  considerable  distance  from  land  is  nearly  or  quite  free  from  micro-organ- 
isms, this  distance  naturally  varying  with  the  direction  and  strength  of  the 
wind.    The  air  at  high  altitudes  may  be  nearly  or  quite  free  from  germs. 

Bacteria  do  not  seem  to  occur  to  any  extent  in  the  air  as  single,  detached 
cells,  but  rather  as  clumps  or  attached  to  particles  of  dust,  so  that  in  a  perfectly 
quiet  atmosphere  these  particles  containing  bacteria  rapidly  settle  upon  under- 
lying objects,  and  are  easily  filtered  out  by  passing  the  air  through  porous 
substances,  such  as  cotton-wool,  or  sand. 

The  ground,  unlike  the  air,  is  the  resting  or  the  breeding  place  of  a  vast 
number  of  species  of  micro-organisms.  Instead  of  a  few  bacteria  and  fungi 
in  a  litre,  as  ordinarily  with  the  air,  most  specimens  of  soil  contain  thousands, 
and  often  hundreds  of  thousands,  of  bacteria  in  a  cubic  centimetre.  Frankel 
found  the  virgin  soil  almost  as  rich  in  bacteria  and  fungi  as  that  around 
human  habitations.  The  principal  home  of  the  bacteria  of  the  outer  world  is 
in  the  ground.  It  is  here  that  they  live  and  flourish  and  carry  on  those 
great  processes  of  putrefaction,  fermentation,  and  nitrification  so  essential  to  the 
economy  of  nature. 

This  vast  richness  in  micro-organisms  belongs,  however,  only  to  the  super- 
ficial layers  of  the  earth.  Where  the  ground  has  not  been  greatly  disturbed 
by  human  hands  there  is,  as  a  rule,  at  about  three  to  five  feet  below  the  surface. 
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an  abrupt  diminution  in  the  number  of  living  organisms,  and  at  the  depth 
where  the  subsoil  water  usually  lies  bacteria  and  fungi  have  nearly  or  entirely 
disappeared.  Of  course  the  number  of  bacteria  and  the  depth  to  which  they 
penetrate  vary  with  the  character,  especially  the  porosity,  of  the  soil  and  the 
way  it  has  been  treated. 

Among  the  pathogenic  bacteria  which  have  their  natural  home  in  the  soil, 
the  most  widely  distributed  are  the  bacillus  of  malignant  oedema  and  the 
bacillus  of  tetanus.  In  infected  localities  the  bacillus  anthracis  lives  in  the 
soil.  Mention  has  already  been  made  of  the  presence  and  function  of  nitrify- 
ing bacilli  in  the  ground. 

As  regards  the  presence  of  bacteria  in  water,  an  important  distinction  is  to 
be  made  between  surface  waters  and  subsoil  waters.  All  surface  waters  con- 
tain bacteria,  their  number  depending  upon  various  circumstances,  and  espe- 
cially upon  the  extent  of  pollution  of  the  water  with  animal  and  vegetable 
waste.  The  bacterial  flora  of  water  includes  a  great  variety  of  species.  On 
the  other  hand,  water  coming  from  the  deeper  layers  of  the  soil  is  under  ordi- 
nary circumstances  and  in  most  places  free  from  micro-organisms,  so  that  such 
water  forms  the  safest  source  of  supply  for  drinking-water,  provided  care  be 
taken  that  it  is  not  exposed  to  contamination.  There  are  certain  bacteria,  par- 
ticularly the  so-called  water  bacteria,  which  can  multiply  actively  even  in  the 
purest  water,  but  this  is  not  true  of  pathogenic  bacteria,  which  require  more 
concentrated  nutriment  and  are  crowded  out  by  the  water  bacteria.  Never- 
theless, such  pathogenic  germs  as  the  bacillus  of  typhoid  fever  and  the  spiril- 
lum of  Asiatic  cholera  may  survive  sufficiently  long  in  water  to  render  this 
medium  an  important  distributor  of  these  germs  to  human  beings. 

The  so-called  self-purification  of  water  is  due  to  various  circumstances, 
among  the  more  important  of  which  are  the  action  of  sunlight  and  oxygen, 
the  action  of  bacteria,  algae  and  other  organisms,  sedimentation  and  dilution. 

As  might  naturally  be  expected,  micro-organisms  are  present  on  the  skin 
and  exposed  mucous  surfaces  of  the  animal  body,  where  they  are  brought  by 
the  air  and  by  contact  with  external  substances.  Bacteria  are  carried  in  large 
number  into  the  alimentary  canal  with  the  food  and  drink,  and  are  freely 
inspired  with  the  air.  All  sorts  of  bacteria  are  brought  in  this  way  into  con- 
tact with  the  skin  and  exposed  mucous  surfaces,  but  most  of  them  are  entirely 
harmless,  and  are  sooner  or  later  removed.  There  are,  however,  certain 
bacteria  which  are  found  so  constantly  or  Avith  such  frequency  in  these  situa- 
tions that  we  can  properly  speak  of  a  definite  bacterial  flora  of  the  skin,  of 
the  mouth,  of  the  nose,  of  the  intestine,  and  of  the  vagina.  Thus,  in  the 
epidermis  and  the  glandular  appendages  of  the  skin  we  find  regularly  the 
staphylococcus  epidermidis  albus  ;  in  the  mouth,  leptothrix  and  spirillar  forms 
which  will  not  grow  on  our  ordinary  culture  media ;  in  the  intestine,  the 
bacillus  lactis  aerogenes  and  the  bacillus  coli  communis ;  and  in  the  normal 
acid  secretion  of  the  vagina,  the  bacillus  vaginalis.  Other  species  are  usually 
mingled  with  these  regular  inhabitants,  among  the  most  common  and  important 
intruders  being  the  pyogenic  cocci,  and  in  the  mouth  also  the  micrococcus  Ian- 
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ceolatus.  When  the  vagina  contains  pyogenic  cocci,  its  secretion  is  generally 
altered  in  reaction  and  appearance. 

These  ordinary  surface  bacteria  cannot  in  health,  with  intact  skin  and 
mucous  membrane,  penetrate  into  the  circulation  and  the  internal  organs,  or, 
if  now  and  then  they  do  happen  to  make  their  way  into  the  circulation,  they 
are  in  health  quickly  destroyed.  The  internal  organs  and  fluids  are  normally 
entirely  free  from  micro-organisms. 

Agencies  Injurious  to  Bacteria. 

Injurious  agencies,  according  to  their  nature,  duration  and  intensity  of 
action,  may  affect  bacteria  in  various  ways.  Thus  bacteria  may  be  killed  out- 
right or  stopped  in  development,  or  manifest  only  slow,  tardy,  and  scanty 
growth,  or  lose  or  sulfer  modification  of  biological  properties,  such  as  the 
capacity  of  producing  fermentation  or  disease.  The  modifications  of  biological 
properties  will  be  considered  separately. 

As  has  already  been  mentioned,  spores  are  much  more  resistant  to  injurious 
agencies  than  are  the  vegetative  bacterial  cells,  although  there  are  decided 
differences  in  the  resisting  power  of  the  spores  of  different  bacterial  species, 
as  well  as  of  the  different  bacteria  in  the  vegetative  state. 

Bacteria  may  fail  to  grow  or  may  develop  only  feebly  or  with  involution 
forms,  or  be  otherwise  modified  in  character,  when  their  nutritive  pabulum  is 
insufficient  or  too  concentrated  or  of  improper  reaction  or  of  unsuitable  com- 
position. In  our  artificial  cultivations  we  endeavor  to  provide  for  each  bacte- 
rial species  that  nutriment  which  offers  the  best  conditions  for  its  development. 
Whereas  many  bacteria  will  grow  with  almost  any  kind  of  food  we  offer 
them,  others,  such  as  the  nitrifying  bacilli  and  certain  pathogenic  bacteria, 
require  nutriment  of  a  very  particular  composition  and  of  definite  reaction. 
Absence  of  sufficient  water  is  one  of  the  most  common  conditions  which  hold 
in  check  bacterial  growth,  and  this  property  is  utilized  in  preserving  foods  by 
addition  of  sugar  and  of  salt,  by  drying,  and  by  various  other  processes  of 
concentration. 

The  cessation  of  the  growth  of  bacteria  in  nutritive  media  may  be  due  to 
the  exhaustion  of  nutritive  supply,  but  in  our  culture  media  it  is  more  fre- 
quently the  result  of  alteration  in  the  reaction  of  the  medium  and  of  the  accu- 
mulation of  injurious  bacterial  products.  Bacteria  may  produce  various 
substances  which  in  sufficient  concentration  are  inimical  to  their  own  develop- 
ment or  to  that  of  other  species;  and  some  of  these  bacterial  products  are 
among  the  well-known  antiseptic  substances,  such  as  various  acids  and  phenol. 
On  the  other  hand,  some  bacterial  products,  at  least  in  moderate  concentration, 
are  distinctly  favorable  to  the  growth  and  functional  manifestations  of  the  bac- 
teria forming  them  or  of  other  bacteria. 

Under  natural  external  conditions  bacteria  are  not  usually  found  in  pure 
culture,  but  are  mixed  together,  and  it  is  therefore  important  to  know  how  one 
species  may  act  upon  another.    These  mutual  relations  are  undoubtedly  of  a 
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complicated  nature,  and  are  only  imperfectly  understood.  The  struggle  for 
existence  among  these  lowly  organisms  must  often  be  keen.  We  have  evi- 
dence that  one  kind  of  bacterium  may  by  its  vigor  and  rapidity  of  multiplica- 
tion simply  overgrow  and  crowd  out  another ;  that  one  kind  may  produce 
substances  hostile  to  the  development  of  another ;  that  two  or  more  species 
may  grow  just  as  well  or  even  better  side  by  side ;  that  one  species  may  render 
the  soil  more  suitable  for  the  simultaneous  or  subsequent  growth  of  another ; 
that  two  kinds  may  grow  together,  but  with  modification  of  the  properties  of 
one  or  both — for  example,  attenuating  or  increasing  pathogenic  power. 
Such  mutual  antagonisms  and  friendships  as  these  must  evidently  play  an  im- 
portant, although  at  present  little  understood,  i-6le  in  bacterial  life. 

Bacteria  have  their  natural  enemies,  not  only  among  their  own  kind,  but 
also  among  other  low  organisms,  as  well  as  in  the  higher  plants  and  animals. 

With  the  exception  of  the  limited,  but  to  us  most  important,  group  of 
parasitic  bacteria,  these  micro-organisms  cannot  live  in  the  living  bodies  of 
plants  and  animals.  The  power  to  resist  putrefaction  has  often  entered  into 
definitions  of  life.  The  inability  of  bacteria  to  develop  in  plants  is  usually 
attributed  chiefly  to  the  acid  reaction  of  the  vegetable  juices  and  to  impene- 
trable vegetable  membranes,  but  it  may  well  be  doubted  whether  the  nat- 
ural immunity  of  plants  to  bacterial  growth  is  not  due  also,  in  lai'ge  meas- 
ure, directly  to  the  vital  properties  of  the  vegetable  cells.  Certain  it  is  that 
in  animals,  aside  from  certain  mechanical  defences,  which  will  be  described 
hereafter,  the  living  cells  of  the  body  furnish  the  chief  weapons  to  attack 
invading  bacteria;  and  this  is  true  whether  the  field  of  battle  be  withiu 
the  bodies  of  the  cells  or  in  the  tissues  and  juices  outside  of  the  cells. 
These  antibacterial  properties  of  the  cells  and  fluids  of  the  living  animal 
bear  directly  upon  questions  of  infection  and  immunity,  and  will  therefore 
be  more  fully  considered  subsequently. 

In  this  connection  the  influence  of  various  physical  agents  upon  bacteria 
may  be  considered. 

Direct  sunlight,  independently  of  the  heat  which  it  develops,  is  a  powerful 
destroyer  of  many  bacteria.  This  action  is  most  intense  when  the  bacteria  are 
in  a  moist  condition,  with  free  access  of  oxygen  and  directly  exposed  to  the 
sun's  rays,  as,  for  example,  when  the  bacteria  are  suspended  in  w^ater  or  in  a 
thin  layer.  Under  these  circumstances  Buchner  found  water  containing 
100,000  colon  bacteria  to  be  free  from  living  bacteria  within  an  hour.  In  a 
few  hours,  or  even  less  time,  direct  sunlight  may  kill  anthrax  bacilli  and 
spores,  tubercle  bacilli,  typlioid  bacilli,  cholera  spirilla,  and  many  other  species. 
On  the  other  hand,  there  are  bacteria  which  are  not  destroyed,  or  even  injur- 
iously afl^ected,  by  light,  and  which  seek  the  light.  The  most  decided  injurious 
effect  is  produced  by  rays  from  the  violet  end  of  the  spectrum.  Electric  light 
and  diff'use  daylight  are  also  injurious  to  many  bacteria,  but  in  far  less  degree 
than  direct  sunlight.  Direct  sunlight,  accompanied  often  with  desiccation 
and  elevation  of  temperature,  is  one  of  Nature's  most  potent  agents  for 
destroying  bacteria. 
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Electricity  appears  to  damage  bacteria  chiefly  by  its  electrolytic  action. 

Most  vegetative  bacterial  cells  are  killed  by  exposure  in  the  moist  condition  for 
fifteen  to  twenty  minutes  to  a  temperature  of  60°  C. ;  not  a  few  are  killed  within 
this  period  by  temperatures  varying  between  52°  and  60°  C. ;  but  some 
require  higher  temperatures  (the  tubercle  bacillus  65°  C.  for  fifteen  minutes), 
and  rare  species  are  known  which  will  even  multiply  at  60°  C.  and  over.  The 
pathogenic  spores,  so  far  as  known,  with  the  exception  of  those  of  sympto- 
matic anthrax  (Rauschbrand),  are  killed  in  a  few  minutes  by  boiling,  but 
there  are  very  resistant  spores  which  will  withstand  boiling  for  five  or  six 
hours.  All  spores  are  destroyed  within  twenty  minutes  by  steam  under  pres- 
sure at  120°  C. 

Nearly  all  vegetative  bacteria  are  killed  in  an  hour  and  a  half  by  dry  heat 
at  a  temperature  of  120°  C,  but  the  destruction  of  spores  within  this  period 
by  dry  heat  may  require  temperatures  of  140°  to  160°  C. 

Some  species  of  bacteria  are  killed  in  a  few  days  by  freezing,  but  many 
survive  for  a  long  time.  Prudden  found  alternate  freezing  and  thawing  more 
injurious  than  continuous  freezing. 

The  cholera  spirillum  is  the  most  susceptible  of  all  known  bacteria  to 
drying,  being  killed  in  a  few  hours  by  complete  desiccation,  whereas  other 
vegetative  bacteria  may  survive  in  the  dried  state  for  weeks  and  months,  but 
are  eventually  destroyed.  Dried  spores  may  retain  their  vitality  for  years, 
and  some  probably  for  centuries. 

Vibration,  such  as  can  be  produced  by  shaking,  is  favorable  to  the  develop- 
ment of  some  bacteria,  and  is  injurious  to  others. 

Bacteria  may  be  killed  by  subjection  to  high  atmospheric  pressure — the 
bacillus  pyocyaneus,  for  example,  by  a  pressure  of  fifty  atmospheres  of  CO2 
in  six  hours,  the  anthrax  bacilli  by  twelve  atmospheres. 

An  interesting  property  of  motile  organisms  was  discovered  by  Pfeffer  and 
called  by  him-chemotaxis.  Many  motile  micro-organisms,  including  bacteria, 
are  attracted  or  repelled  by  definite  chemical  substances  dissolved  in  water. 
The  name  "  positive  chemotaxis "  is  given  to  the  phenomena  of  attraction, 
and  negative  chemotaxis  to  those  of  repulsion.  Thus  tj'phoid  bacilli  and 
cholera  spirilla  moving  freely  in  a  fluid  medium  will  be  attracted  into  an  open 
capillary  tube  containing  potato-juice  or  solution  of  potassium  chloride  placed 
in  the  fluid.  On  the  other  hand,  they  will  flee  from  many  acids,  alkalies,  and 
alcohol,  and  to  other  substances  they  may  be  indifferent.  The  phenomena  of 
chemotaxis  cannot  be  explained  by  simple  physical  laws,  but  relate  to  the  life 
and  motility  of  organisms. 

For  the  antiseptic  and  disinfectant  uses  of  various  chemical  substances,  as 
well  as  for  further  information  concerning  heat  as  a  disinfectant,  the  reader 
is  referred  to  the  section  on  Disinfection  in  the  article  on  Hygiene  in  Vol.  1. 

Modifications  of  Characters  ;  Attenuation  op  Virulence. 

In  a  broad  sense  bacterial  species  breed  true  and  transmit  the  ancestral  cha- 
racters through  an  indefinite  number  of  generations.    But,  like  other  organ- 
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isms,  and  apparently  in  more  marked  degree  than  is  the  case  with  higher 
plants  and  animals,  bacteria  are  susceptible  of  variation,  especially  with 
changed  conditions  of  environment.  Also,  as  with  the  higher  forms  of  life, 
some  species  are  tenacious  of  their  special  characters,  while  others  are  more 
readily  susceptible  of  variation. 

Most  of  the  variations  with  which  we  are  familiar  are  temporary,  and  soon 
disappear  after  a  return  to  the  normal  environment,  but  some  become  permanent 
and  heritable  even  after  such  return,  and  thus  give  origin  to  new  varieties,  races, 
or  species. 

Permanent  variations  in  function  occur  more  frequently  and  are  more  easily 
produced  than  permanent  variations  in  form.  With  our  present  crude  classi- 
fication of  bacteria  these  functional  variations  often  necessitate  the  establish- 
ment of  new  varieties  which  would  not  be  recognized  as  such  if  we  had  a 
more  natural  classification. 

Most,  although  not  all,  of  the  modifications  of  character  which  we  can  pro- 
duce are  referable  to  injurious  influences,  such  as  prolonged  saprophytic  culti- 
vation of  parasitic  bacteria,  especially  when  exposed  to  light  and  oxygen, 
scanty  or  unfavorable  food,  high  temperatures,  prejudicial  chemical  substances, 
particularly  acids  and  dilute  antiseptics,  association  with  other  bacteria  or  their 
products,  the  action  of  certain  animal  juices,  and  passage  through  the  bodies 
of  certain  animals. 

The  most  common  changes  in  form  under  these  unfavorable  circumstances 
are  those  which  have  already  been  referred  to  as  involution  or  degeneration 
forms,  and  which  are  to  be  regarded  as  pathological.  These  disappear  under 
more  favorable  surroundings. 

Some  bacteria  may  present  considerable  diversity  in  form,  particularly  in 
size,  when  grown  in  different  media,  but  there  are  no  well-authenticated 
instances  known  in  which  any  material  change  in  form  has  been  permanently 
established,  so  as  to  be  long  retained  with  return  to  the  most  favorable  sur- 
roundings. When  these  most  favorable  surroundings  are  to  be  found  in  para- 
sitic life,  and  the  bacterium  has  been  deprived  of  virulence,  it  may  not  be  pos- 
sible to  restore  the  usual  form  ;  for  instance,  the  micrococcus  lanceolatus,  which 
grows  usually  in  pairs  or  short  chains,  may  by  prolonged  cultivation  grow  in 
long  chains,  and  then  it  has  usually  lost  its  virulence. 

A  functional,  rather  than  a  morphological,  variation  is  the  loss  of  the 
power  of  developing  spores  which  the  bacillus  anthracis  may  suffer  when  cul- 
tivated for  a  long  time  in  repeated  generations  at  42°  C,  or  when  subjected  to 
the  action  of  various  injurious  chemical  substances,  as  potassium  bichromate  or 
carbolic  acid.  In  this  way  an  asporogenic  variety  of  the  anthrax  bacillus  may 
be  produced  with  permanent  loss,  even  under  favorable  surroundings,  of  the 
capacity  to  form  spores. 

The  cultural  characters  of  some  bacteria  have  been  more  or  less  modified, 
also  the  motile  capacity  of  bacteria. 

Other  interesting  functional  variations  have  been  produced,  such  as  the  loss 
of  the  power  of  forming  coloi",  of  producing  fermentation,  or  of  causing  dis- 
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ease.  Colorless  races  of  the  bacillus  prodigiosus,  of  the  bacillus  pyocyaneus, 
and  of  other  chromogenic  bacteria  have  been  obtained  and  perpetuated.  The 
bacteria  of  certain  fermentations  have  been  deprived  of  fermentative  property 
by  subjection  to  high  temperatures,  although  in  other  respects  apparently 
uninjured  and  capable  of  vigorous  multiplication.  The  power  of  peptonizing 
gelatin  has  been  in  the  case  of  liquefying  bacteria  lessened  or  abolished. 

To  us  the  most  important  functional  variations  relate  to  alterations  of  viru- 
lence of  pathogenic  bacteria.  By  subjection  to  various  injurious  influences  a 
number  of  pathogenic  bacteria  have  been  made  to  suffer  attenuation  or  entire 
loss  of  their  pathogenic  power,  and  in  some  instances  permanent  non- virulent 
varieties  have  in  this  way  been  established. 

Bacteria  have  been  deprived  partly  or  wholly  of  their  virulence  by  pro- 
longed cultivation  in  artificial  media ;  by  injurious  physical  agents,  as  heat, 
sunlight,  desiccation,  high  atmospheric  pressure ;  by  antiseptic  chemical  sub- 
stances, as  carbolic  acid,  potassium  bichromate,  trichloride  of  iodine ;  by  the 
blood-serum  of  certain  animals  ;  by  products  of  certain  animal  cells,  especially 
those  in  extracts  of  the  thymus  gland ;  by  certain  bacterial  products,  for  example, 
cadaverin  and  undetermined  ones  in  sterilized  cultures ;  by  mixture  with  other 
bacteria,  as,  for  instance,  the  anthrax  bacillus  with  the  bacillus  pyocyaneus, 
where  also  the  controlling  factor  is  doubtless  the  action  of  chemical  products; 
and  by  inoculation  of  certain  animals. 

The  more  gradual  and  the  less  violent  is  the  operation  of  these  attenuating 
influences,  the  more  permanent  is  the  resulting  modification. 

Most  bacteria  become  more  or  less  weakened  in  pathogenic  power  by  pro- 
longed cultivation  in  artificial  media,  especially  when  exposed  to  light  and 
oxygen.  With  some  this  diminution  of  virulence  may  be  scarcely  perceptible 
after  many  months,  and  even  years,  but  with  the  micrococcus  lanceolatus  the 
virulence  may  have  entirely  disappeared  within  a  few  days. 

By  cultivating  the  anthrax  bacillus  at  42°  C.  any  degree  of  attenuation  of 
virulence,  down  to  complete  loss,  may  be  produced,  according  to  the  duration 
of  exposure  to  this  temperature.  In  this  way  permanent  attenuated  and  non- 
virulent  varieties  of  this  bacillus  may  be  developed. 

In  many  cases,  if  not  in  all,  loss  of  virulence  is  to  be  interpreted  as  loss 
of  power  of  producing  toxic  substances.  The  loss  of  this  function  is  often, 
although  not  necessarily,  associated  with  enfeeblement  of  other  functions,  such 
as  the  capacity  of  vigorous  and  rapid  multiplication  and  of  resistance  to 
various  harmful  influences.  Loss  of  virulence  resulting  from  prolonged  cul- 
tivation outside  the  body  is  generally  associated  with  more  vigorous  growth, 
the  saprophytic  character  becoming  more  pronounced  at  the  expense  of  the 
parasitic. 

In  contradistinction  to  attenuation,  exaltation  of  virulence  may  some- 
times be  secured.  This  also  has  been  accomplished  in  various  ways,  as  by 
the  addition  of  certain  chemical  substances,  by  mixture  with  other  bacteria 
or  their  products,  and  especially  by  repeated  passage  through  the  bodies  of 
relatively  insusceptible  or  of  susceptible  animals. 
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We  have  not  much  information  as  to  the  occurrence  of  natural  or  sponta- 
neous variations  of  bacteria  intlependently  of  such  accidental  or  designed 
changes  in  environment  as  have  been  mentioned.  Nevertheless,  there  is  no 
doubt  that  such  variations  occur.  They  can  be  observed  especially  well  in  the 
case  of  the  apparently  spontaneous  appearance  of  colorless  varieties  of  chro- 
mogenic  bacteria.  It  has  been  shown  that  in  one  and  the  same  culture  of 
the  anthrax  bacillus  and  in  that  of  the  micrococcus  lanceolatus  the  bacteria 
may  be  possessed  of  different  degrees  of  virulence.  Under  certain  conditions, 
by  a  process  of  natural  selection,  one  or  the  other  of  these  natural  varieties 
may  gain  the  upper  hand  and  displace  the  rest,  but  this  explanation,  although 
it  has  been  advanced,  is  not  generally  applicable  to  the  various  artificial  methods 
of  attenuating  pathogenic  bacteria.  We  meet  under  natural  conditions  both 
non-virulent  and  virulent  bacilli  diplitherise  and  micrococci  lanceolati,  and  we 
find  the  pyogenic  cocci  notably  variable  in  virulence.  Natural  variations  have 
been  observed  also  with  the  cholera  spirillum,  the  typhoid  bacillus,  and  the 
colon  bacillus. 

The  question  of  the  mutability  or  the  fixity  of  the  varieties  and  species  of 
bacteria  has  been  much  discussed.  The  facts  described  in  this  section  evi- 
dently bear  upon  this  question,  but,  with  our  present  knowledge,  it  is  not 
clear  just  how  much  weight  should  be  attached  to  them  in  answering  the  ques- 
tion. Doubtless  some  writers  have  exaggerated,  and  others  have  underesti- 
mated, their  significance.  The  fact  that  most  of  the  modifications,  at  least 
those  of  a  permanent  character,  relate  to  an  increase  or  diminution  of  certain 
functions,  and  that  many  are  clearly  degenerative,  would  lead  us  to  attach 
relatively  small  importance  to  them  in  the  differentiation  of  species  if  we 
were  to  be  guided,  as,  unfortunately,  we  cannot  be  at  present,  by  the  prin- 
ciples employed  in  determining  species  in  the  higher  plants  and  animals. 
Even  if  we  assign  to  these  modifications  the  fullest  admissible  weight,  and 
if  we  admit  that  bacterial  species  and  varieties  are  more  liable  than  those 
of  higher  organisms,  there  is  nothing  which  would  justify  us  in  relinquish- 
ing the  opinion  that  bacteria  are  divisible  into  definite  species  and  varieties, 
or  in  supposing  that  one  well-established  species  can  be  transformed  into  a 
different,  already  existing,  well-established  species,  as,  for  instance,  the  bacil- 
lus subtilis  into  the  bacillus  anthracis,  or  the  bacillus  tuberculosis  into  the 
bacillus  of  glanders.  New  species  of  bacteria  have  been  evolved,  doubtless, 
by  the  same  laws  of  variation  and  of  natural  selection  which  prevail  through- 
out the  animal  and  vegetable  kingdoms.  From  a  medical  point  of  view  the 
occurrence  of  natural  variations  in  the  pathogenic  powers  of  bacteria  is 
clearly  of  great  importance  in  interpreting  the  varying  characters  of  epi- 
demic diseases. 

Marks  of  Differentiation. 

For  the  differentiation  of  bacteria  it  is  necessary  to  make  as  complete  a 
study  as  possible  of  all  their  characters,  morphological,  biological,  and  chemi- 
cal.   These  characters  are  of  varying  degrees  of  diagnostic  importance,  but  even 
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slight  and  apparently  trivial  differences  may  prove  to  be  of  significance.  Very 
few  bacteria  can  be  positively  identified  by  their  morphological  characters 
alone.  To  these  characters  must  be  added,  for  purposes  of  diagnosis,  a  larger 
or  smaller  number  of  other  characters,  such  as  staining  reactions,  cultural  prop- 
erties, chemical  products,  and  pathogenic  power.  With  increasing  know- 
ledge of  new  bacterial  species  it  often  happens  that  marks  which  were  at  first 
thought  to  be  sufficient  for  the  identification  of  a  species  are  found  not  to  suf- 
fice for  its  separation  from  other  species.  Bacteriological  literature  contains  a 
large  number  of  named  bacteria  which  have  been  so  imperfectly  described 
that  nobody  could  identify  them  from  the  description,  and  there  is  no  doubt 
that  the  same  species  often  figures  under  different  names  or  that  the  same  name 
has  been  assigned  to  different  species.  This  leads  to  no  little  confusion,  and 
shows  that  it  is  the  duty  of  every  one  who  brings  before  the  world  a  new 
species  and  names  it  to  describe  it  in  all  its  characters  as  fully  as  possible. 

The  description  of  the  methods  employed  in  studying  bacteria  belongs  to 
bacterial  technology,  which  does  not  come  within  the  scope  of  the  present  arti- 
cle. It  is  proper,  however,  to  enumerate  here  the  differential  characters  which, 
so  far  as  possible,  should  be  determined  for  each  species  or  variety  of  bacteria. 

1.  Source.    Natural  habitat,  as  ground,  water,  animal  body. 

2.  Morphology.  Everything  pertaining  to  size,  form,  and  development, 
including  involution-forms  and  other  variations  of  form,  grouping,  as  in 
pairs,  chains,  clumps,  appearance  of  zoogloea,  presence  of  capsules,  develop- 
ment and  germination  of  spores,  arrangement  of  flagella. 

3.  Staining  properties,  especially  reaction  with  Gram's  (or  Weigert's  fibrin) 
stain,  and  peculiar  or  irregular  staining. 

4.  Motility,  especial  care  being  taken  to  examine  very  fresh  cultures  and 
cultures  in  different  media. 

5.  Temperature  at  which  multiplication  occurs,  including  optimum,  maxi- 
mum, and  minimum  temperatures. 

6.  Relations  to  oxygen,  whether  aerobic,  anaerobic,  or  facultative  anaero- 
bic. Relations  to  other  gases,  as  hydrogen,  carbon  dioxide,  may  also  be 
determined. 

7.  Reaction  of  media  in  which  growth  occurs,  and  changes  in  reaction  pro- 
duced by  the  growth. 

8.  Cultural  characters,  in  bouillon,  nutrient  gelatin,  nutrient  agar,  potato, 
milk,  blood  serum.  The  composition  of  the  culture  medium  may  be  modified 
in  various  ways  for  special  purposes,  as  by  the  addition  of  litmus,  sugar,  dyes, 
and  other  reagents,  and  additional  media  may  be  employed.  The  points  to  be 
noted  are  too  numerous  to  specify,  but  among  those  of  fundamental  import- 
ance are  whether  or  not  gelatin  is  liquefied,  milk  is  coagulated,  color  is  pro- 
duced, a  surface  membrane  is  formed  on  bouillon,  and  the  appearance  of 
the  growth  upon  potato.  A  precise  description  of  the  colonies  in  nutrient 
gelatin  is  of  especial  importance. 

9.  Resistance,  both  in  the  vegetative  and  spore  state,  to  heat,  desiccation, 
prolonged  cultivation,  antiseptic  substances,  and  other  injurious  influences.  It 
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is  desirable  to  fix  precisely  the  thermal  death-point.  The  germicidal  action  of 
the  blood-serum  of  different  animals  may  also  be  tested  on  the  organism. 

10.  Powers  of  fermentation,  tested  with  various  fermentable  substances, 
particularly  with  glucose  and  lactose. 

11.  Pathogenic  powers.  There  should  be  stated  the  modes  of  inoculation, 
quantity  inoculated,  duration  of  disease  and  symptoms,  distribution  of  the 
bacteria,  and  the  lesions  produced ;  also  the  animals  which  are  susceptible  or 
immune,  and  variations  in  virulence. 

12.  Chemical  products,  both  those  produced  in  cultures  and  those  formed 
in  the  bodies  of  infected  animals.  Of  the  metabolic,  fermentative  or  putre- 
factive products  formed  in  cultures  it  is  often  desirable  to  determine  not  only 
the  kinds,  but  also  the  amounts,  of  gases  and  acids  produced,  and  especially 
the  production  of  nitrites  and  of  indol  as  tested  by  the  nitroso-indol  (cholera- 
red)  reaction.  The  detection  of  specific  toxic  and  immunizing  products  is  of 
valuable  assistance  in  studying  pathogenic  bacteria. 

GENERAL  CONSIDERATIONS  CONCERNING  INFECTION. 

Definitions. 

The  word  "  infection  "  has  been  and  is  still  used  in  various  senses. 

1.  By  some  writers  it  is  used,  in  distinction  from  contagion,  to  indicate  the 
transmission  of  disease  without  personal  contact,  as  through  the  air  and  infected 
things,  not  persons.  This  usage,  once  common  in  medical  writings  and  still 
popular,  is  dying  out  among  physicians,  and  is  no  longer  supported  by  the  best 
medical  authorities. 

2.  According  to  another  usage,  infection  refers  primarily  to  a  diseased  con- 
dition characterized  by  certain  symptoms  and  lesions,  and  only  secondarily  or 
not  at  all  to  the  nature  and  mode  of  transmission  of  the  morbific  agents  caus- 
ing the  disease.  The  etymology  of  the  word — from  inficere,  to  taint,  to  spoil 
— seems  to  justify  this  meaning,  but  there  enters  also  into  the  etymological 
sense  the  conception  of  something  introduced  from  without.  The  morbific 
agents  capable  of  producing  infection  in  this  sense  are  heterogeneous  and  not 
easily  classified,  including  many,  but  not  all,  pathogenic  bacteria;  some,  but 
not  all,  pathogenic  fungi ;  some,  but  not  all,  pathogenic  protozoa ;  a  few  para- 
sitic worms,  notably  trichinae ;  some,  but  not  all,  toxic  bacterial  products ; 
some  poisons  produced  by  other  vegetable  cells,  as  abrin  and  ricin  ;  and  some 
poisons  produced  by  animal  cells,  as  snake-venom.  These  poisons,  produced 
by  vegetable  and  animal  cells,  belong  mainly  to  those  called  ptomai'ns,  leuco- 
mai'ns,  and  toxic  proteids.  It  will  be  observed  that  this  second  definition  of 
infection  is  essentially  clinical.  This  use  is  not  common,  and  is  not  to  be 
recommended. 

3.  Modern  investigations  have  shown  that  the  most  common  and  typical 
infectious  diseases,  according  to  any  signification  of  the  term  infectious,  are 
caused  by  the  invasion  and  multiplication  of  pathogenic  micro-organisms; 
and  it  is  now  customary,  at  least  among  bacteriologists,  hygienists,  and  pathol- 


GENERAL   CONSIDERATIONS  CONCERNING  INFECTION.  21 


ogists,  to  limit  the  term  infection  to  the  morbid  condition  caused  by  the 
entrance  and  growth  within  the  body  of  pathogenic  micro-organisms,  and  to 
the  act  or  process  by  which  disease  is  thus  caused.  Infection  in  this  sense 
refers  to  the  nature  of  the  morbific  agents  causing  disease,  and  implies  noth- 
ing as  to  the  mode  of  transmission  of  these  agents.  The  pathogenic  micro- 
organisms which  we  now  know  to  be  concerned  in  causing  infections  belong  to 
the  classes  bacteria,  fungi,  and  protozoa,  but  we  know  nothing  about  the 
specific  agents  of  infection  in  many,  and  these  among  the  most  typical, 
infectious  diseases,  such  as  the  exanthematous  fevers.  Infectious  diseases, 
as  thus  defined,  form  a  tolerably  definite  and  well-recognized  group  of 
affections.^    An  infectious  disease  may  be  localized  or  general. 

According  to  this  third  definition,  which  is  the  one  followed  in  the  present 
article,  infections  are  distinguished  from  intoxications.  Poisoning  with  bac- 
terial products  plays  the  chief  role  in  producing  the  phenomena  of  an  infec- 
tious disease,  and  it  is  impossible  to  draw  any  sharp  dividing  line  between 
intoxication  and  infection  ;  but  it  is  believed  to  conduce  to  precision  and  clear- 
ness to  regard  as  agents  of  infection  only  such  as  are  capable  of  reproduc- 
tion— that  is,  such  as  are  living  organisms — and  not  to  include  among  these 
agents  chemical  poisons,  whether  produced  by  bacteria  or  other  vegetable  cells 
or  by  animal  cells. ^ 

The  old  terms  contagion,  miasm,  and  miasmatic  contagion  no  longer 

'The  not  very  happy  term,  at  least  in  its  English  dress,  "  invasive  diseases"  (Invasions- 
krankheiten)  has  been  employed  to  designate  other  parasitic  diseases,  particularly  those  caused 
by  entozoa.  One  is  certainly  reluctant  to  exclude  trichinosis  from  the  list  of  infectious  diseases, 
as  well  as  to  admit  to  the  list  most  of  the  diseases  produced  in  human  beings  by  fungi,  such  as 
thrush  and  the  dermatomycoses.  This  reluctance  is  due  to  the  fact  that  we  cannot  well 
abandon  the  conception  that  infection  implies  a  permeation  of  the  body  with  micro-organ- 
isms or  their  products,  such  as  we  generally  observe  in  bacterial  diseases.  If,  however,  we 
take  a  broad  view  of  the  relation  of  fungi  to  diseases  of  some  of  the  lower  animals,  and 
especially  to  plant  diseases,  we  can  hardly  fail  to  include  pathogenic  fungi  among  infectious 
organisms. 

^  The  difficulties  which  arise  if  we  include,  as  is  sometimes  done,  among  infectious  diseases 
simple  intoxication  with  bacterial  products  without  the  entrance  and  multiplication  of  the  causa- 
tive bacteria  within  the  body,  are  numerous.  The  bacteria  concerned  in  the  not  unimportant 
group  of  affections  caused  by  the  reception  of  ptomai'ns  and  some  other  bacterial  products 
formed  outside  of  the  body,  as  in  poisoning  from  decomposing  meat,  fish,  milk,  etc.,  are  mostly 
strict  saprophytes,  incapable  of  parasitic  growth  in  the  body  of  the  affected  animal.  It  is  only 
certain  poisonous  products  of  bacteria  which  any  one  would  think  of  considering  as  infectious 
agents,  and  it  would  not  be  easy  to  define  which  toxic  products  should  be  admitted  to  the  group 
and  which  excluded.  If  we  admit  as  infectious  agents  toxic  products  of  the  bacterial  cell, 
there  is  no  reason  why  we  should  exclude  similar  chemical  substances,  particularly  the  toxic 
albumoses,  produced  by  other  vegetable  cells  and  by  certain  animal  cells.  Poisoning  by  snake- 
venom  is  clinically  a  typical  infection,  and  is  so  regarded  by  Virchow  and  others,  who  adopt  a 
clinical  rather  than  an  etiological  meaning  of  the  word  "  infection."  , 

If  there  were  any  chance,  as  there  is  not,  of  the  word  "  infection  "  disappearing  from  medi- 
cal nomenclature  or  from  popular  use,  or  if  there  were  any  good  substitute  for  this  word,  it 
would  probably  not  be  worth  while  to  try  to  adapt  this  old  term  to  our  modern  conceptions 
based  upon  a  more  exact  knowledge  of  the  causation  of  disease,  and  it  might  be  left  to  the 
vague  and  loose  meaning  which  has  always  attached  to  it  in  the  minds  of  most  people. 
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answer  the  purpose  of  modern  medicine,  but  it  is  necessary  to  give  the 
student  some  idea  of  the  meaning  attached  to  them. 

A  contagious  disease  is  one  capable  of  communication  from  one  individual 
to  another  by  means  of  direct  or  mediate  contact.  The  introduction  of  the 
expression  mediate  contact  in  this  definition  is  necessary,  but  it  greatly  lessens 
its  precision.  In  ordinary  use  the  epithet  contagious  is  applied  only  to  those 
diseases  which  are  readily  communicable  from  individual  to  individual,  so  that 
a  person  affected  with  the  disease  is  a  source  of  danger  to  those  in  proximity  to 
him.  When  the  infectious  agent  is  eliminated  from  the  diseased  body  only  in 
such  a  way,  as  by  the  faeces,  that  it  is  not  likely  to  be  directly  received  by  a 
second  individual,  but  takes  a  roundabout  way,  as  through  the  ground  and 
water,  to  reach  another  individual,  then  the  disease  is  not  usually  called  con- 
tagious, although  under  certain  circumstances  it  may  be  so.  Typhoid  fever 
and  Asiatic  cholera  are  examples  of  such  diseases. 

It  is  evident  that  the  term  infectious  diseases  is  a  more  comprehensive  one 
than  contagious  diseases,  and  is  not  strictly  comparable  with  the  latter,  as  the 
former  refers  to  the  nature  of  the  agents  causing  the  disease,  and  the  latter  to 
the  manner  of  transmission  of  these  agents  from  individual  to  individual.  It 
is  also  clear  that  the  limits  of  what  shall  be  called  contagion  are  indefinite  and 
arbitrary.  It  is  not  uncommon  to  speak  of  any  infectious  agent  as  a  conta- 
gium.  Whether  or  not  an  infectious  disease  is  contagious  in  the  ordinary 
sense  depends  upon  the  nature  of  the  infectious  agent,  and  especially  upon 
the  manner  of  its  elimination  from  and  reception  by  the  body. 

Most,  but  not  all,  contagious  diseases  are  infectious.  Scabies  is  a  contagious 
disease,  but  it  is  not  infectious. 

A  miasmatic  disease  is  one  caused  by  an  ectogenous  infectious  agent  neither 
directly  nor  indirectly  derived  from  another  case  of  the  same  disease.  The 
type  of  a  miasmatic  disease  in  the  sense  defined  is  malaria  or  the  malarial  dis- 
eases. The  cause  of  malaria  is  a  protozoon,  which  multiplies  within  the  body 
but,  so  far  as  we  know,  is  never  eliminated  from  the  body  in  a  living  state 
capable  of  infecting  another  individual  or  the  locality.  The  term  miasm  is 
sometimes  used  in  a  loose  sense  to  designate  infectious  agents  coming  from  the 
water  or  the  ground,  especially  when  believed  to  be  conveyed  by  the  air,  or 
even  to  designate  noxious  gaseous  emanations  and  undefined  effluvia  from  the 
ground. 

The  expression-miasmatic  contagious  diseases  was  introduced  in  order  to 
explain  the  often  complicated,  and  even  yet  not  thoroughly  understood,  modes 
of  spread  of  Asiatic  cholera  and  typhoid  fever,  and  especially  to  this  group 
was  attached  a  variety  of  hypotheses,  now  for  the  most  part  overthrown,  and 
which  it  is  not  necessary  here  to  mention.  In  this  group  of  so-called  mias- 
matic-contagious diseases  the  infectious  agent  is  eliminated  from  the  diseased 
body  in  the  living  state,  but  in  such  a  way  that  it  is  not  likely  to  be  dii'ectly 
received  by  a  second  individual,  and  to  produce  a  second  infection  it  must  take 
ordinarily  a  path,  often  circuitous  and  tortuous  and  not  always  easily  traced, 
through  various  external  media.    This  transit  may  be  influenced,  in  ways 
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which  we  now  only  imperfectly  understand,  by  different  meteorological  and 
telluric  agencies. 

Evidence  of  the  Causation  of  Infectious  Diseases  by  Micro- 
organisms. 

The  doctrine  that  infectious  diseases  are  caused  by  parasitic  organisms  is 
centuries  old,  and,  before  the  discovery  of  the  specific  organisms,  the  evidence 
in  its  favor,  based  mainly  upon  a  priori  reasoning  and  analogy,  was  pre- 
sented during  the  first  half  of  this  century  with  great  clearness  by  J.  K.  Mit- 
chell in  this  country  and  in  Europe  by  Holland,  Eisenmann,  and,  above  all, 
Henle.  The  property  of  indefinite  multiplication  which  belongs  to  infectious 
agents  was  the  strongest  point  in  this  logical  argument,  as  we  cannot  attrib- 
ute this  property  to  anything  except  a  living  organism.  The  evidence  now, 
however,  for  many  infectious  diseases  is  no  longer  aprioristic,  but  is  based 
upon  incontrovertible  observations  and  experiments  relating  to  the  causative 
micro-organisms.  We  owe  to  Pasteur  as  the  pioneer  and  then  to  Koch  and 
to  their  followers,  the  great  mass  of  this  positive  evidence,  which  has  intro- 
duced a  new  era  in  the  history  of  medicine. 

The  complete  chain  of  evidence,  essentially  as  formulated  by  Koch,  to 
demonstrate  that  a  disease  is  caused  by  a  specific  micro-organism,  is  as  follows  : 

a.  The  presence  of  the  organism  in  all  cases  of  the  disease  and  in  such  dis- 
tribution as  will  explain  the  lesions. 

h.  The  isolation  of  the  organism  in  pure  culture. 

c.  The  reproduction  of  the  disease  by  inoculation  with  the  isolated  or- 
ganisms. 

When  all  of  these  conditions  have  been  fulfilled  there  can  be  no  doubt 
that  the  disease  is  caused  by  the  organism,  and,  as  one  of  the  conditions  is  the 
unfailing  presence  of  the  same  organism  in  every  case  of  the  disease,  is  caused 
solely  by  fhis_ organism. 

In  addition  to  the  points  mentioned,  important  evidence  of  the  causal  rela- 
tion of  a  micro-organism  to  a  disease  may  be  afforded  by  the  study  of  certain 
chemical  substances  produced  by  the  organism  both  in  cultures  and  in  the 
animal  body.  Many  bacteria  exert  their  pathogenic  powers  not  so  much  by 
their  mere  presence  as  by  toxic  substances  produced  by  them  or  contained 
within  them,  and  many  of  these  toxic  substances  have  specific  properties  by 
which  they  can  be  identified  as  the  products  of  definite  species  of  bacteria. 
Certain  amorphous  toxic  products  of  bacteria  and  the  immunizing  and  cura- 
tive proteids  especially  render  valuable  assistance  in  demonstrating  the  etiologi- 
cal significance  of  bacteria.  Most  of  these  substances,  unfortunately,  cannot  at 
present  be  defined  chemically,  but  they  can  be  recognized  by  their  biological 
attributes,  as  will  be  explained  subsequently. 

1.  For  the  diseases  affecting  human  beings  the  three  conditions  above  laid 
down  have  been  fulfilled  in  tuberculosis,  tetanus,  anthrax,  glanders,  and  probably 
gonorrhoea.  Probably  acute  croupous  pneumonia  should  also  be  here  included, 
but  it  is  still  claimed  by  some  competent  authorities  that  genuine  acute  croup- 
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OLis  or  lobar  pneumonia  may  be  caused  by  other  organisms  besides  the  micro- 
coccus lauceolatus. 

Under  the  name  dij^htheria  have  been  hitherto  included  etiologically  dis- 
tinct affections.  Most  cases  of  genuine  primary  diphtheria  are  caused  by  the 
Klebs-Loffler  bacillus  of  dij)htheria.  It  is  probable  that  the  cases  caused 
by  this  bacillus  possess  clinical  and  pathological  characters  distinguishing 
them  from  forms  of  disease  hitherto  called  diphtheria,  but  produced  by  other 
micro-organisms.  If  we  can  thus  separate  as  a  distinct  disease  diphtheria 
caused  by  the  Klebs-Loffler  bacillus  from  other  affections  which  have  been 
called  diphtheria,  then  the  former  disease  is  to  be  included  in  the  group  of 
those  in  which  the  three  conditions  of  Koch  have  been  fulfilled.  If,  however, 
the  name  diphtheria  continue  to  be  used  to  designate  etiologically  distinct 
affections,  then  diphtheria  will  rank  with  those  diseases  which  can  be  produced 
by  more  than  one  kind  of  organism. 

2.  There  is  a  large  class  of  infections  in  human  beings  in  which  the  three 
conditions  of  Koch  have  been  fulfilled  with  the  exception  of  constancy  in  the 
presence  of  the  same  organism  in  all  cases  of  the  disease.  Here  also  the  evi- 
dence is  conclusive  that  a  specific  micro-organism,  found  properly  distributed 
in  the  disease,  isolated  in  pure  culture,  and  when  thus  isolated  capable  by 
inoculation  of  reproducing  the  disease,  is  a  cause  of  the  disease,  but  it  is  not 
the  sole  specific  cause.  For  the  most  part,  the  diseases  which  can  thus  be 
referred  to  more  than  one  kind  of  micro-organism  are  the  various  septic  and 
inflammatory  affections,  which  do  not  present  such  sharj)  and  definite  differen- 
tial characters  as  do  those  more  specific  infectious  diseases  which  are  caused  by 
only  a  single  species  of  micro-organism.  Some  of  these  diseases  present  clin- 
ical and  pathological  differences  in  accordance  with  their  etiological  differences, 
whereas  others  do  not.  The  class  of  micro-organisms  chiefly  concerned  in  the 
etiology  of  these  diseases  embraces  the  somewhat  heterogeneous  group  called 
pyogenic  bacteria,  of  wliich  the  pyogenic  staphylococci  and  streptococci  are  the 
leading,  but  not  the  sole,  representatives.  To  this  class  of  affections  belong 
acute  ulcerative  endocarditis,  meningitis,  broncho-pneumonia,  erysipelas,  pyae- 
mia, septicaemia,  osteomyelitis,  puerperal  •  fever,  other  septic  and  localized  in- 
flammatory affections,  and,  in  general,  the  infections  of  wounds.  Most  of  these 
names  are  simply  collective  names  for  different  diseases  which  have  already 
received,  and  are  likely  still  further  to  receive,  moi'e  exact  definition  as  the 
result  of  bacteriological  studies. 

3.  The  next  group  of  infectious  diseases  embraces  those  in  which  a  specific 
micro-organism  is  found  constantly  and  exclusively  associated  with  the  disease, 
and  has  been  isolated  in  pure  culture,  but  the  disease  has  not  been  reproduced 
experimentally  by  inoculation  of  the  isolated  organism ;  in  other  words,  dis- 
eases in  which  the  first  two,  but  not  the  last,  of  the  three  conditions  of  proof 
above  mentioned  have  been  met.  To  this  group  of  diseases  belong  typhoid 
fever,  Asiatic  cholera,  perhaps  influenza,  rhinoscleroma,  actinomycosis,'  and 
some  of  the  fungous  diseases,  which  will  not  be  here  considered. 

'  Wolff  and  Israel  have  apparently  succeeded  in  producing  actinomycosis  by  inoculation 
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Typhoid  fever  and  Asiatic  cholera  are  the  diseases  which  chiefly  interest  us 
in  this  connection.  So  far  as  we  know,  lower  animals  ai-e  not  susceptible  to 
either  of  these  diseases.  The  bacillus  of  typhoid  fever  and  the  spirillum  of 
Asiatic  cholera  manifest  in  lower  animals  interesting  pathogenic  properties 
which  elucidate  many  poiifts  in  the  pathogenesis  of  these  diseases,  but  their 
inoculation  in  animals  has  failed  to  reproduce  satisfactorily  a  disease  corre- 
sponding in  essential  features  to  that  observed  in  human  beings ;  and,  in  view 
of  the  known  insusceptibility  of  lower  animals  to  these  as  well  as  to  many 
other  diseases  of  human  beings,  this  result  is  not  surprising.  It  is  true  that 
we  do  not  usually  produce  in  lower  animals  by  experimental  inoculation  the 
exact  counterpart  of  the  corresponding  disease  in  human  beings,  nor  is  it  neces- 
sary or  to  be  expected  that  we  should  do  so  in  order  to  rest  satisfied  with  our 
experimental  evidence ;  but  the  so-called  experimental  typhoid  fever  and 
cholera  of  guinea-pigs  and  rabbits  are  too  divergent  from  the  natural  diseases 
in  methods  of  production,  in  course,  symptoms,  lesions,  and  distribution  of 
the  bacteria,  to  be  accepted  as  satisfactory  reproductions  of  these  diseases  as 
they  occur  in  man. 

Pure  cultures  of  the  cholera  bacillus  have  been  intentionally  swallowed  by 
persons  who  have  previously  alkalinized  the  contents  of  the  stomach  with 
sodium  bicarbonate.  This  experiment  has  been  made  in  several  instances 
by  dilferent  individuals.  In  the  majority  of  cases  there  resulted  diarrhoea  of 
moderate  severity,  unattended  by  those  marked  constitutional  symptoms  which 
are  attributed  to  the  absorption  of  the  specific  poison  produced  by  the  cholera 
bacillus.  The  cholera  bacilli  multiplied  in  the  intestinal  canal  and  were 
found  in  the  fseces.  In  one  case  reported  by  MetchnikoflF  the  ingestion  by  a 
healthy  young  man  in  Paris  of  one-third  of  an  agar  culture  of  the  cholera 
bacillus,  apparently  attenuated  in  virulence  by  prolonged  cultivation,  was  fol- 
lowed by  a  typical  attack  of  Asiatic  cholera  with  all  of  the  classical  symptoms — 
frequent,  painless,  profuse  diarrhoea  lasting  two  days,  rice-water  stools,  repeated 
vomiting,  subnormal  temperature,  muscular  cramps,  and  anuria  on  the  second 
day.  Reaction  began  on  the  third  day,  and  recovery  was  complete.  The 
diarrhoea  set  in  twelve  hours  after  drinking  the  culture.  During  the  first  two 
days  the  intestinal  discharges  contained  an  almost  pure  culture  of  the  cholera 
bacillus.  After  the  fifth  day  the  cholera  bacilli  rapidly  diminished,  but  deli- 
cate methods  revealed  a  few  as  late  as  the  seventeenth  day.  No  cholera  had 
existed  in  Paris  for  months  preceding  this  experiment.  This  is  the  only 
instance,  out  of  more  than  a  dozen  similar  experiments,  in  which  a  severe 
attack  has  followed  the  intentional  ingestion  of  cholera  cultures. 

The  results  of  these  experiments  on  human  beings  are  not  necessarily  out 
of  accord  with  observations  as  to  the  occurrence  of  cholera  under  natural  con- 
ditions of  infection,  and  do  not  compel  us  to  suppose  that  the  cholera  bacilli 
are  incapable  of  producing  the  gravest  forms  of  the  disease.    Out  of  a  large 

of  animals  with  pure  cultures  of  actinomyces,  so  that  this  disease  may  perhaps  properly  he 
classified  with  the  first  group.  Further  experimental  work,  however,  is  needed  to  thoroughly 
elucidate  this  subject. 


26     GENERAL  CONSIDERATIONS  CONCERNING  INFECTION. 


number  of  persons  exposed  to  infection  with  cholera  only  a  portion,  usually 
a  minority,  acquire  the  disease.  Of  the  latter  only  a  portion,  usually  a  min- 
ority, develop  the  more  severe  grades  of  cholera  ;  others  manifest  simple  cho- 
leraic diarrhoea  without  marked  constitutional  disturbance,  and  some  may 
receive  the  bacilli  without  experiencing  even  diarrhoea  or  other  noteworthy 
symptoms,  although  the  bacteriological  examination  of  their  stools  reveals 
the  presence  of  cholera  bacilli.  lu  other  words,  the  same  infectious  mate- 
rial may  cause  in  different  individuals  all  grades  of  cholera  from  simple 
diarrhoea  to  the  gravest  algid  cholera,  or  it  may  even  leave  the  individual 
unaffected. 

We  are  not  informed  at  present  as  to  the  special  conditions  of  individual 
predisposition  or  other  conditions  which  enable  us  to  explain  this  remarkable 
diversity  in  the  effects  produced  by  the  entrance  of  cholera  bacilli  into  the 
intestinal  canal  of  different  persons. 

Both  the  typhoid  bacillus  and  the  cholera  bacillus  produce  specific  poisons 
and  immunizing  substances,  which,  as  will  be  explained  subsequently,  afford 
significant  corroborative  evidence  that  these  organisms  are  the  specific  cause 
of  their  respective  diseases. 

The  following  group  of  infectious  diseases  affords  an  opportunity  to  con- 
sider the  weight  of  evidence  to  be  attached  to  the  constant  and  exclusive  asso- 
ciation of  a  specific  micro-organism  with  a  disease. 

4.  In  this  fourth  group  of  infectious  diseases  only  the  first  of  the  three 
conditions  of  complete  and  stringent  proof  has  been  fulfilled.  Here  belong 
leprosy,'  relapsing  fevei",  and  the  diseases  caused  by  protozoa,  the  most  import- 
ant of  the  protozoan  diseases  now  known  to  occur  in  man  being  malaria  and 
amoebic  dysentery.  No  medium  has  thus  far  been  found  on  which  the  bacil- 
lus of  leprosy  or  the  spirillum  Obermeieri  can  be  artificially  cultivated,  nor 
have  we  at  present  any  means  of  cultivating  the  malarial  protozoa  and  the 
amoeba  dysenteriae.  We  have  not  sufficient  evidence  as  to  the  syphilis  bacil- 
lus of  Lustgarten  to  justify  ranking  syphilis  in  this  group  of  diseases.  Certain 
affections  of  lower  animals,  and  possibly  some  in  human  beings,  caused  by 
other  sporozoa  may,  however,  be  included  in  this  group,  but  we  shall  not 
consider  them  herr. 

The  constant  and  exclusive  association  of  a  specific  micro-organism  with 
the  lesions  of  a  disease  admits  of  no  other  interpretation  in  harmony  with  our 
existing  knowledge  than  that  the  organism  is  the  cause  of  the  disease.  The 
only  other  supposition  which  deserves  a  moment's  consideration  is  that  the 
disease  is  the  cause  of  the  presence  of  the  organism.  There  are  instances  in 
which  we  know  that  a  disease  is  the  cause  of  the  presence  of  bacteria,  but  in 
these  cases  the  same  bacteria  are  found  independently  of  the  disease  in  which 
they  happen  to  be  present ;  in  fact,  these  secondary  invaders  are  for  the  most 
part  widely  distributed  and  common  species  of  bacteria.  Moreover,  we  do 
not  find  with  these  secondary  bacterial  infections  one  and  the  same  species 

'  Several  investigators  claim  to  have  cultivated  leprosy  bacilli,  but  in  no  instance,  thus 
far,  has  this  claim  been  substantiated  to  the  satisfaction  of  most  bacteriologists. 


GENERAL  ETIOLOGY  OF  INFECTIONS. 


27 


constantly  present  in  a  given  disease.  We  cannot,  therefore,  here,  as  in  the 
class  of  infectious  diseases  now  under  consideration,  speak  of  the  constant  and 
exclusive  association  of  one  and  the  same  specific  micro-organism  with  a  given 
disease.  The  possibility  that  a  diseased  condition  may  change  some  entirely 
different,  perhaps  saprophytic,  bacterium  into  the  species  which  is  found 
constantly  and  exclusively  associated  with  this  diseased  condition  is  not  sup- 
ported by  any  established  facts  of  observation  or  experiment,  and  is  wholly 
improbable.  Again,  it  is  to  be  urged  that  whenever  we  have  found  a  definite 
bacterial  species  constantly  and  exclusively  pi*esent  in  the  lesions  of  a  disease, 
and  it  has  been  in  our  power  to  isolate  in  pure  culture  this  bacterium,  and  to 
inoculate  the  isolated  organism  into  an  animal  susceptible  to  the  disease,  it  has 
been  demonstrated  that  such  bacterium  is  the  cause,  never  an  effect,  of  the 
disease. 

5.  Finally,  we  have  a  large  number  of  infectious  diseases  which  have  thus 
far  resisted  all  efforts  to  discover  their  specific  iufectious  agents.  Here  belong 
yellow  fever,  typhus  fever,  dengue,  mumps,  rabies,  Oriental  pest,  whooping 
cough,  small-pox  and  other  exanthematous  fevers,  syphilis,  and  some  other 
infectious  diseases  in  human  beings.  It  will  be  noted  that  many  of  these  are 
the  most  typically  contagious  diseases,  which  it  might  have  been  supposed 
would  be  the  first  to  unlock  their  secrets,  whereas  some  of  the  known  bacte- 
rial diseases  were  not  previously  generally  regarded  as  infectious. 

It  is,  upon  the  whole,  improbable  that  most  of  the  infectious  diseases  whose 
specific  micro-organisms  have  been  carefully  sought  for  in  vain  will  be  found 
to  be  caused  by  bacteria.  They  are  more  probably  caused  by  some  other  class 
of  micro-organisms,  for  the  demonstration  and  study  of  which  we  have  not  at 
present  the  same  satisfactory  methods  as  for  bacteria. 

We  have  had  in  view  in  this  section  chiefly  the  infectious  diseases  of  human 
beings.  There  are  many  diseases  confined  to  lower  animals  which  have  been 
proven  to  depend  upon  bacteria,  such  as  chicken  cholera,  hog  cholera,  swine 
erysipelas  '(Rothlauf),  symptomatic  anthrax  ^or  black  leg  (Rauschbrand). 
Here  may  also  be  mentioned  malignant  oedema,  which  may  occur  in  human 
beings  as  well  as  in  lower  animals.  Texas  fever  of  cattle  has  been  shown  by 
Theobald  Smith  to  be  caused  by  an  organism  belonging  probably  to  the 
protozoa. 

General,  Etiology  op  Infections. 

The  mere  demonstration  of  a  specific  micro-organism  as  the  cause  of  an 
infectious  disease  is  not  a  solution  of  all  of  the  etiological  problems  belonging 
to  the  disease.  There  are  many  other  etiological  factors  of  importance,  some 
relating  to  the  infectious  micro-organism  and  others  to  the  individual  exposed 
to  infection.  Many  of  these  factors  are  often  called  secondary  or  accessory 
causes. 

Number  and  Virulence  of  Infecting'  Bacteria. — The  number  and  de- 
gree of  virulence  of  bacteria  received  into  the  body  may  be  detei'mining 
causal  factors.    In  the  case  of  some  pathogenic  bacteria  a  single  bacterial 
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cell  may  be  capable  of  infecting  a  highly  susceptible  animal,  whereas  with 
a  less  susceptible  animal  a  large  number  of  the  same  kind  of  bacteria 
may  be  required.  With  some,  and  probably  most,  kinds  of  pathogenic 
bacteria  the  dosage  is  an  important  matter,  infection  occurring  sometimes 
only  when  many  thousand  bacteria  are  inoculated.  This  dosage,  however, 
is  largely  a  question  of  individual  or  racial  susceptibility  on  the  one 
hand  and  of  virulence  on  the  other.  Moreover,  the  kind  of  infection  pro- 
duced by  some  bacteria  varies  with  the  dose.  For  instance,  the  micrococcus 
lanceolatus  may  possess  such  a  degree  of  virulence  that  a  small  number  of 
the  bacteria  inoculated  subcutaneously  into  rabbits  will  produce  no  apparent 
effect,  a  larger  number  will  cause  a  local  abscess  only,  and  a  still  larger  number 
will  set  up  fatal  general  septicaemia. 

In  our  laboratory  experiments  we  are  familiar  with  varying  degrees  of 
virulence  in  the  case  of  a  large  number  of  pathogenic  bacteria,  and,  although 
we  have  less  positive  information  as  to  similar  variations  under  natural  con- 
ditions, we  know  of  many  instances  of  this  occurrence — for  example,  with 
pyogenic  cocci,  the  bacillus  diphtherise,  bacillus  typhi-abdominalis,  micrococ- 
cus lanceolatus,  spirillum  cholerse  Asiaticse,  bacillus  coli  communis — and  we 
know  that  influences  capable  of  affecting  virulence,  such  as  sunlight,  desicca- 
tion, sapi'ophytic  growth,  association  with  other  bacteria  and  their  products, 
are  operative  in  nature. 

Capacity  for  Saprophytic  Growth. — Micro-organisms  which  are  enabled 
by  external  conditions  to  multiply  outside  of  the  body  evidently  increase 
thereby  the  chances  of  infection  by  a  wider  distribution  and  by  their  greater 
number.  The  diseases  usually  called  endemic,  which  are  spread  through 
infection  of  a  locality,  such  as  malaria,  anthrax  in  animals,  amoebic  dys- 
entery, typhoid  fever,  and  Asiatic  cholera,  are  caused,  at  least  for  the  most 
part,  by  micro-organisms  capable  of  saprophytic  development. 

The  moi'e  important  diseases  of  human  beings  caused  by  micro-organisms 
believed  to  be  obligate  parasites  are  tuberculosis,  leprosy,  relapsing  fever,  gonor- 
rhcea,  syphilis,  rabies,  and  probably  small-pox  and  other  exanthematous  fevers. 
Those  caused  by  organisms  whose  natural  habitat  is  outside  of  the  animal  body 
(facultative  parasites)  are  malaria,  amoebic  dysentery,  anthrax,  tetanus,  malig- 
nant oedema,  actinomycosis,  perhaps  yellow  fever.  Those  caused  by  parasites 
which  may  multiply  outside  of  the  body  (facultative  saprophytes)  are  typhoid 
fever,  Asiatic  cholera,  various  affections  caused  by  pyogenic  bacteria,  and,  prob- 
ably to  a  less  degree,  croupous  pneumonia  and  diphtheria.  This  classification 
is  based  partly  upon  the  behavior  of  the  different  pathogenic  bacteria  in  our 
artificial  cultures,  and  partly  upon  observations  concerning  the  modes  of 
spread  of  the  diseases  enumerated.  Our  knowledge  concerning  the  natural 
conditions  of  growth  of  pathogenic  organisms  and  the  sources  of  infection  is 
not  for  many  infectious  diseases  sufficiently  accurate  and  extensive  to  enable 
us  to  classify  them,  except  provisionally,  under  one  or  another  of  these  heads, 
and  for  some  we  cannot  even  venture  a  provisional  classification. 

Vital  Resistance  of  Pathogenic  Bacteria. — The  power  of  causing  ecto- 
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genous  infection  is  by  no  means  confined  to  organisms  capable  of  saprophytic 
growth,  npon  which,  therefore,  undue  stress  should  not  be  laid.  Obligate 
parasites  possessing  sufficient  resistance  may  live  a  long  time  outside  of  the  body 
and  become  widely  distributed  upon  external  objects.  They  may  even  be  better 
adapted  for  prolonged  external  existence  than  some  organisms  capable  of  mul- 
tiplication outside  of  the  body.  The  tubercle  bacillus  is  an  example  of  such  a 
widely-distributed  micro-organism  finding  only  exceptionally  conditions  suit- 
able for  growth  outside  of  a  living  host. 

Of  course  the  bacteria  Which  form  spores  are  the  most  resistant.  The  only 
bacteria  infectious  for  human  beings  which  are  positively  known  to  develop 
spores  are  the  bacilli  of  tetanus,  anthrax,  and  malignant  oedema,  all  killed  by 
exposure  in  the  moist  condition  for  a  few  minutes  to  boiling  temperature.  It 
is  generally  stated  that  tubercle  bacilli  form  spores,  which  are,  however,  less 
resistant  to  heat  than  the  preceding.  The  claim  that  the  bacilli  of  glanders, 
typhoid  fever,  and  leprosy  also  form  spores  has  not  been  established  to  the  satis- 
faction of  all  bacteriologists,  and  the  spores  of  glanders  and  typhoid  bacilli,  if 
they  exist,  must  be  much  less  resistant  to  heat  than  the  spores  of  anthrax, 
tetanus,  and  malignant  oedema.  The  tubercle  bacillus,  the  pyogenic  cocci, 
and  the  typhoid  bacillus  are  among  the  more  resistant  bacteria  which  are 
not  proven  to  form  spores. 

The  vital  resistance  of  micro-organisms  to  desiccation  is,  as  has  already 
been  explained,  an  important  factor  in  determining  the  mode  of  transmission 
of  an  infectious  agent,  particularly  the  possibilities  of  infection  through  the 
air.  The  speedy  death  of  cholera  bacilli  by  drying  virtually  excludes  the 
conveyance  of  these  germs  by  the  air. 

Portals  of  Entry. — These  are  the  skin,  the  exposed  mucous  membranes, 
as  the  air-passages  and  lungs,  the  alimentaiy  tract,  the  genital  and  urinary 
tracts,  and  wounds  of  the  skin  and  mucous  surfaces.  Intra-uterine  infection 
of  the  foetus  will  be  considered  later.  In  our  laboratory  experiments  we  make 
frequent  use  of  methods  of  inoculation  which  occur  only  exceptionally  or 
not  at  all  under  natural  conditions,  such  as  injection  of  virus  directly  into  the 
vessels,  into  the  serous  cavities,  beneath  the  skin,  and  foi'ced  inhalation  of 
large  numbers  of  bacteria.  In  fact,  we  can  rarely  imitate  experimentally  the 
precise  conditions  of  natural  infection. 

Some  pathogenic  organisms  are  capable  of  causing  infection  only  when 
introduced  in  a  definite  way — as,  for  instance,  tetanus  and  malignant  oedema 
bacilli  into  wounds,  cholera  spirilla,  so  far  as  human  beings  are  concerned, 
into  the  alimentary  canal — and  most  have  a  distinct  predilection  for  particu- 
lar portals  of  entrance,  as  is  evident  in  syphilis,  gonorrhsea,  diphtheria,  pneu- 
monia, tuberculosis,  etc. ;  but  some  of  these,  such  as  the  tubercle  bacilli,  can 
invade  any  channel.  For  a  large  number  of  infectious  agents,  such  as  those 
of  the  exanthematous  fevers  and  relapsing  fever,  we  have  no  positive  infor- 
mation as  to  how  they  get  into  the  body,  and  are  left  to  more  or  less  probable 
conjecture. 

The  inference  that  advanced  lesions  produced  by  a  specific  micro-organism 
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at  one  or  more  of  the  situations  above  enumerated  as  portals  of  entry  indicate 
that  the  organism  must  liave  entered  there  from  without  the  body,  is  a  common 
one,  but  not  always  warranted. 

It  is  interesting  to  consider  the  defences  which  have  been  set  up  at  the  dif- 
ferent exposed  parts  of  the  body. 

The  skin,  which  is  the  part  most  exposed,  is  protected  by  a  dense  epider- 
mis, impenetrable  when  intact  to  ordinary  bacteria,  including  most  pathogenic 
forms.  Hence  we  recognize  wounds  of  the  integument,  which  may  be  so 
slight  as  to  be  difficult  or  impossible  of  detection,  as  a  most  important  j)redis- 
posing  cause  of  cutaneous  infection.  There  are,  however,  pathogenic  organ- 
isms which  may  settle  in  the  healthy  skin  and  produce  disease,  but  it  is 
improbable  that  there  are  any  micro-organisms  which  can  pass  through  the 
healthy  skin  and  thence  invade  the  body  without  producing  any  damage  at 
the  point  of  entrance. 

The  mucous  membranes  at  the  orifices  of  the  body,  and  some  elsewhere,  as 
the  buccal,  oesophageal,  vaginal,  which  are  covered  with  thick  laminated  flat 
epithelium,  are  hardly  less  efficiently  protected  by  the  nature  of  their  cover- 
ing than  is  the  skin. 

The  more  delicate  mucous  membranes  covered  by  cylindrical  epithelium 
are  so  situated  as  to  be  less  exposed  to  insults,  but  even  these  apparently  more 
penetrable  mucous  membranes  probably  do  not  permit  the  passage  of  many 
pathogenic  bacteria  without  the  occurrence  of  some  damage  to  their  integrity. 
So  far  as  we  can  determine,  however,  some  pathogenic  organisms — for  example, 
the  malarial  protozoon — can  pass  through  intact  surfaces  into  the  interior  of 
the  body.  We  must  admit  this  for  the  tubercle  bacillus,  unless  we  accept 
Baumgarten's  doctrine  of  inheritance  of  the  bacillus  with  an  indefinite  latent 
period. 

There  are  certain  situations,  particularly  tlie  tonsils  and  the  lymphatic 
follicles  of  the  intestine,  which  seem,  by  the  nature  of  their  covering,  especially 
exposed  to  the  invasion  of  bacteria ;  but  there  is  reason  to  believe  that  this 
lymphatic  tissue  is  richly  endowed  with  vital  properties  hostile  to  the  develop- 
ment of  most  bacteria. 

There  are  in  some  situations  other  mechanical  protective  arrangements 
besides  the  thickness  of  the  covering.  Ciliated  epithelium  drives  foreign 
particles  toward  the  natural  outlets  of  the  body.  Certain  canals  communi- 
cating with  the  exterior  are  only  occasionally  opened,  as  the  urethra  and 
uterus,  and  the  urethra  normally  under  conditions  not  permitting  the  en- 
trance of  organisms.  The  bladder  and  uterus  do  not  ordinarily  contain  any 
bacteria.  The  tortuous  arrangement  of  the  air-passages,  especially  in  the  nose, 
the  fact  that  air  is  directly  inspired  only  for  a  relatively  short  distance  into  the 
air-tubes,  and  the  presence  of  ciliated  epithelium  are  serious  obstacles  to  the  ^ 
penetration  of  foreign  particles  into  the  smaller  bronchi  and  the  lungs,  so  that 
in  these  in  health  bacteria  are  generally  either  absent  or  present  only  in  small 
numbers,  whereas  the  passages  above  the  larynx  contain  many  organisms. 

If  we  were  to  rely  exclusively  upon  the  results  of  experiments  in  the  test- 
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tube  on  the  germicidal  action  of  the  acid  gastric  juice,  particularly  the  very 
acid  juice  of  the  dog,  we  should  consider  this  action  a  formidable  obstacle  to 
the  passage  of  many  living  bacteria  into  the  intestine.  Doubtless  this  acid 
fluid  is  a  protective  factor  not  to  be  overlooked,  especially  as  regards  an 
organism  so  susceptible  to  acids  as  the  cholera  spirillum ;  but  when  we  con- 
sider the  insusceptiblity  of  many  bacteria  to  weak  acids,  the  relatively  slight 
acidity  of  the  human  gastric  juice,  the  absence  often  of  any  acid  in  the  sto- 
mach, the  withdrawal  in  large  measure  from  the  direct  and  concentrated  action 
of  the  gastric  juice  of  bacteria  contained  in  ingested  masses  of  food  and  large 
volumes  of  fluids,  and  the  rapidity  with  which  they  may  pass  through  the 
stomach  into  the  intestine,  we  can  understand  how  micro-organisms,  even  very 
susceptible  to  acids,  may  find  frequent  opportunity  to  enter  the  intestine.  The 
normal  stomach  contains  bacteria  which  find  no  difiiculty  in  living  there. 

The  secretions  of  mucous  membranes  in  general  aifoi'd  conditions  suitable 
for  development  to  only  a  comparatively  small  number  of  bacteria,  and  they 
are  distinctly  injurious  or  even  fatal  to  the  life  of  many  bacteria. 

We  have  furthermore  to  consider  that  micro-organisms  find  at  the  very 
gates  of  entrance  living  cells  and  fluids  which  destroy  many  of  them,  and  even 
if  they  pass  these  gates  they  are  likely  to  be  arrested  at  the  nearest  lymphatic 
glands,  which  are  probably  especially  adapted  to  overcome  many  species  of 
bacteria. 

The  tendency  of  modern  bacteriological  investigations  has  been  to  assign 
much  less  importance  than  formerly  to  the  air- passages  and  lungs  as  the 
portals  for  entrance  of  infectious  agents.  Typhoid  fever  and  Asiatic  cholera, 
which  were  formerly  referred  to  infection  by  the  entrance  of  germs  into  the 
air-passages,  are  now  generally  attributed  to  infection  through  the  alimentary 
canal.  Experiments  seem  to  indicate  that  only  such  bacteria  as  are  capable 
of  multiplication  in  the  lungs  can  produce  infection  through  this  organ,  but 
we  have  no  right  on  the  basis  of  these  experiments  to  draw  conclusions  as  to 
a  similar  behavior  of  other  classes  of  micro-organisms  ;  for  example,  the  ma- 
larial Plasmodium  and  the  unknown  infectious  agents  of  the  acute  exanthe- 
mata. We  must  also  be  guarded  in  applying  to  human  beings  results  obtained 
from  forced  inhalation  or  direct  injection  of  large  quantities  of  bacteria — as, 
for  example,  tubercle  bacilli,  pneumonia  cocci,  anthrax  bacilli — into  the  air- 
passages  and  lungs. 

Infection  through  the  inspired  air,  which  will  be  subsequently  considered, 
is  not  synonymous  with  infection  through  the  air-passages  and  lungs,  as  organ- 
isms which  enter  in  other  ways  may  grow  or  be  carried  down  into  the  air- 
passages,  and  those  which  have  been  inhaled  may  be  swallowed. 

Channels  of  Discharge. — The  manner  of  transmission  of  an  infectious 
disease  is  influenced,  often  decisively,  by  the  way  in  which  the  infectious 
micro-organism  is  discharged  from  the  body. 

It  was  once  thought  that  the  living  body  gets  rid  of  invading  micro-organ- 
isms almost  wholly  by  discharge  through  the  kidneys,  intestine,  skin,  or  other 
emunctory  channels,  and  the  old  doctrine  of  critical  discharges  and  the  use  of 
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eliminative  methods  of  treatment  were  based  upon  a  similar  conception  as  to 
unknown  morbific  agents.  We  now  know  that  the  living  cells  and  fluids  of 
the  body  may  possess  or  acquire  germicidal  and  antitoxic  powers  which  are  far 
more  powerful  weapons  of  attack  or  defence  against  invading  bacteria  than  are 
furnished  by  any  eliminative  functions.  Hence  we  are  not  surprised  to  learn 
that  micro-organisms  are  often  disposed  of  in  the  interior  of  the  body,  and 
are  then  not  discharged  at  all  as  living  organisms. 

The  presence  of  infecting  bacteria  in  the  discharges  and  their  situation 
depend,  in  the  first  place,  upon  the  parts  of  the  body  occupied  by  the  bacteria 
in  question.  Bacteria  which  themselves  or  by  their  products  damage  excre- 
tory organs  or  channels  find  the  way  opened  for  their  elimination  through 
these  diseased  parts.  It  has  been  stated,  on  the  basis  of  experiments,  that 
bacteria  in  the  circulation  are  never  discharged  from  the  body  through  the 
healthy  organs.  Most  pathogenic  bacteria  conform  to  this  general  law,  but 
there  are  some  which  may  appear  in  excretions  without  any  demonstrable 
lesion  of  the  organ  through  which  they  have  passed.  In  general,  however, 
our  knowledge  of  the  pathological  anatomy  of  a  disease  and  the  distribution 
of  the  causal  micro-organisms  enables  us  to  predict  in  which  excretions  we  are 
likely  to  find  these  micro-organisms. 

Thus  the  specific  micro-organisms  are  in  the  sputum  in  cases  of  pulmonary 
tuberculosis,  pneumonia,  diphtheria,  influenza,  rabies ;  in  the  intestinal  dis- 
charges, sometimes  in  the  vomit,  in  typhoid  fever,  Asiatic  cholera,  dysentery, 
intestinal  anthrax,  and  tuberculosis ;  in  the  urinary  or  genital  secretions  in 
gonorrhoea,  syphilis,  genito-urinary  tuberculosis,  puerperal  fever ;  in  the  dis- 
charges of  wounds  in  tetanus,  malignant  oedema,  traumatic  infections ;  in  or 
on  the  skin  in  cutaneous  parasitic  diseases,  lupus,  leprosy,  erysipelas,  typhus 
fever,  small-pox,  scarlet  fever,  measles,  rubella.  We  have  no  information 
how  the  specific  organisms  are  discharged  in  yellow  fever,  relapsing  fever, 
dengue,  and  some  other  infections.  The  expired  breath  is  free  from  micro- 
organisms, except  as  they  may  have  been  mechanically  detached  in  acts  of 
speaking,  coughing,  sneezing,  or  hawking.  The  breath,  therefore,  is  not  the 
dangerous  source  of  infection  which  it  was  once  supposed  to  be.  The  milk 
may  contain  the  specific  bacteria  in  certain  infections,  particularly  tuberculosis 
in  cattle  and  those  caused  by  pyogenic  bacteria.  A  considerable  number  of 
bacteria  are  eliminated  through  the  bile. 

It  will  be  observed  that  the  typically  contagious  diseases,  in  the  ordinary 
use  of  this  term,  are  in  large  part  those  in  which  the  specific  organism  is 
thrown  off"  from  the  skin,  whereas  those  diseases  in  which  the  infectious  agent 
is  discharged  exclusively  or  chiefly  by  the  intestine  are  for  manifest  reasons 
not  likely  to  be  directly  conveyed  from  person  to  person,  especially  as  it  is 
chiefly  these  diseases  which  are  contracted  by  swallowing  the  infectious  mate- 
rial. In  uncleanly  and  crowded  quarters,  however,  direct  transmission  of 
Asiatic  cholera  and  typhoid  fever  from  the  stools  is  not  particularly  un- 
common. 

In  malaria  we  have  no  evidence  that  the  plasmodium  is  ever  discharged 
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from  the  body  in  a  living  state,  so  that  a  malarial  patient  cannot  under  nat- 
ural conditions  infect  either  directly  or  indirectly  another  person  or  a  locality. 
Malaria,  however,  can  be  artificially  conveyed  by  injecting  blood  of  a  patient 
containing  the  plasmodium  into  a  healthy  person. 

Sources  and  Ways  of  Infection. — The  inferences  to  be  drawn  regarding 
the  infected  individual  as  an  immediate  source  of  infection  to  others  are  suf- 
ficiently evident  from  what  has  already  been  said  concerning  the  modes  of 
elimination  and  of  reception  of  pathogenic  organisms.  The  indirect  dangers 
from  this  source  are  more  conveniently  considered  in  connection  with  the  fol- 
lowing external  sources  of  infection,  which  as  regards  many  diseases  represent 
simply  ways  of  transportation  of  infectious  material  from  an  infected  individ- 
ual to  another  individual.  These  media  are  so  numerous  and  varied  that  only 
the  more  common  and  important  ones  can  be  here  specified. 

Formerly  the  air  was  considered  the  principal  medium  for  the  diffusion  of 
epidemic  diseases.  The  patient  and  his  discharges  were  believed  to  give  off 
emanations  infecting  the  surrounding  air.  Even  in  ectogenous  infections  the 
air  was  regarded  as  the  chief  carrier  of  infection.  Contagia  transmissible 
through  the  air  were  described  as  volatile  in  distinction  from  fixed  contagia. 

The  tendency  now  is  to  restrict  within  comparatively  narrow,  perhaps  too 
narrow,  limits  the  possibilities  of  infection  through  the  air.  The  principal 
reasons  adduced  for  assigning  to  the  air  a  relatively  unimportant  role  as  a  car- 
rier of  infection  are  the  following :  The  demonstration  of  the  frequency  and 
efficacy  of  other  methods  of  infection,  particularly  of  contact  infection  ;  the 
evidence  of  absence  of  danger,  or  the  relatively  slight  danger,  of  infection 
from  the  air  in  surgical  operations  and  some  infections  when  every  other  pos- 
sible infectious  source  has  been  excluded ;  the  observation  that  in  laboratory 
experiments  infected  animals  rarely  infect  others  through  the  air;  the  experi- 
mental evidence  that  the  air-passages  and  lungs  do  not  permit  the  invasion 
of  many  kinds  of  pathogenic  bacteria  into  the  body ;  the  demonstration  that 
living  micro-organisms  are  less  abundant  in  the  air  than  was  formerly  sup- 
posed ;  the  infrequency  with  which  pathogenic  germs  have  been  detected  in 
the  air;  the  immense  volume  of  air  causing  rapid  dilution  of  floating  germs, 
taken  in  connection  with  the  increasing  importance  attached  to  the  number  of 
bacteria  as  a  causal  factor ;  the  proof  that  only  desiccated  bacteria  can  be  con- 
veyed with  dust  into  the  air,  and  that  cholera  spirilla  are  killed  in  a  short 
time  by  complete  drying,  and  other  bacteria  may  be  weakened  in  vitality  and 
virulence  by  desiccation,  to  which  often  is  to  be  added  the  injurious  influence 
of  sunlight  and  of  oxygen. 

These  arguments  justify  the  conclusion  that  the  dangers  from  air-infection 
were  formerly  very  much  exaggerated.  It  is  evident,  however,  that  some  of 
the  points  mentioned,  such  as  the  failure  to  demonstrate  many  pathogenic  germs 
in  the  air,  and  the  application  to  most  human  diseases  of  the  mode  of  spread 
of  diseases  inoculated  into  animals,  are  of  little  account,  and  also  that  neither 
singly  nor  collectively  are  these  points  pertinent  to  all  infectious  diseases. 
Most  pathogenic  bacteria  can  withstand  drying  long  enough  to  permit  their 
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transportation  by  the  air.  Most  cholera  bacilli  are  killed  within  twenty-four 
hours  by  drying,  but,  according  to  TJffelmann,  some  may  survive  as  long  as 
this  under  conditions  permitting  their  conveyance  with  dust,  so  that  the  pos- 
sibility of  the  transmission  of  Asiatic  cholera  through  the  air  cannot  be 
positively  denied,  although  it  must  be  so  exceptional  as  not  to  enter  into 
consideration  in  explanation  of  epidemics  of  cholera.  Pyogenic  bacteria,  and 
more  especially  the  pyogenic  cocci,  have  been  repeatedly  found  in  the  air, 
particularly  in  hospitals.  Tubercle  bacilli  have  also,  although  very  excep- 
tionally, been  detected  in  the  air  of  rooms  occupied  by  consumptives. 

Certainly  nobody  supposes  that  gonorrhoea,  syphilis,  or  rabies  can  be 
conveyed  by  the  air,  but  it  would  be  difficult  to  mention  many  other  human 
infectious  diseases  in  which  the  possibility  of  such  conveyance  has  been  abso- 
lutely disproven,  although  there  are  several  which  one  would  be  reluctant  to 
admit  to  this  class.  The  evidence  that  the  malarial  germ  is  carried  by  the  air 
seems  conclusive.  Infectious  agents  thrown  off  from  the  skin  on  dried  epider- 
mal scales,  as  in  the  contagious  exanthemata,  can  doubtless  be  transported  by 
the  air,  although,  as  would  appear,  in  sufficient  concentration  to  cause  infection 
only  for  a  short  distance,  which,  however,  may  be  increased  by  crowding  of 
patients  and  lack  of  free  ventilation. 

It  is  believed  by  many  that  the  principal,  although  not  the  sole,  sources 
of  tuberculous  infection  are  the  sputa  of  individuals  affected  with  pulmonary 
tuberculosis.  The  tubercle  bacilli  are  resistant,  and  may  readily  be  transported 
by  the  air  from  the  dust  of  dried  material  containing  them. 

The  evidence  is  irresistible  that  typhoid  fever  may  be  conveyed  by  the 
drinking-water  and  milk ;  but  there  is  less  evidence  that  it  can  also  be 
transmitted  by  the  air,  although  the  possibility  of  this  must  be  admitted. 

The  possibility  of  the  infectious  agents  of  pneumonia,  diphtheria,  and 
especially  of  influenza,  being  received  through  the  air  is  generally  conceded. 

Even  where  we  admit  the  possibility  of  air-infection,  however,  probably  in 
most  diseases  other  modes  of  infection  are  more  frequent  and  serious  sources  of 
danger  ;  nevertheless,  it  would  be  wrong  to  overlook  the  possible  dangers  from 
the  air,  the  more  so  as  we  are  in  regard  to  many  infectious  diseases  in  the  dark 
as  to  the  extent  of  these  dangers. 

The  air  may  be  a  carrier  of  infection  to  other  media,  as  to  water,  milk, 
food,  clothing,  etc.,  and  to  other  portals  of  entrance  than  the  respiratory,  as  to 
the  skin,  wounds,  and  the  alimentary  tract.  It  has  already  been  mentioned 
that  the  breath  in  expiration  is  not  ordinarily  a  carrier  of  germs  of  any  kind. 

The  bacilli  of  tetanus  and  of  malignant  oedema  are  common  inhabitants  of 
the  ground.  These  bacilli,  especially  those  of  tetanus,  are  found  also  with 
great  frequency  in  the  fseces  of  herbivorous  animals,  such  as  horses  and  cattle, 
and  appear  to  be  more  virulent  in  this  situation  than  in  the  gi'ound,  probably 
because  they  can  multiply  and  produce  toxic  substances  better  here  than  in  the 
ground.  Various  pathogenic  staphylococci  and  streptococci  have  been  repeat- 
edly discovered  in  the  ground.  The  anthrax  bacilli,  and  perhaps  the  malarial 
germ,  live  in  the  ground  in  regions  where  these  diseases  are  endemic,  although 
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the  malarial  germ  has  never  been  detected  outside  of  the  human  body,  and  it 
is  possible  that  it  resides  in  some  intermediary  host. 

The  ground  receives  the  discharges  of  all  sorts  of  infectious  diseases.  Par- 
ticularly are  to  be  considered  diseases  in  which  the  germs  are  contained  in  the 
sputum  and  intestinal  discharges,  such  as  tuberculosis,  typhoid  fever,  and 
cholera.  The  tubercle  bacilli  can  scarcely  find  conditions  permitting  multi- 
plication in  the  soil,  but  it  has  been  proven  that  they  may  preserve  their 
vitality  at  least  for  many  months  in  this  situation.  The  cholera  and  the 
typhoid  bacilli  may  more  readily  find  such  conditions  for  multiplication,  but 
in  general  the  ground  with  its  low  temperature,  its  varying  degrees  of  moisture 
and  dryness,  its  exposure  to  sunlight,  its  insufficient  nutriment,  and  especially 
its  vast  number  of  competing  saprophytes,  is  unfavorable  for  the  growth  of 
these  or  of  most  other  infectious  bacteria.  Nevertheless — and  this  is  the  import- 
ant point — these  bacilli  may  survive  a  considerable  time  in  the  ground.  Exper- 
imental tests  have  shown  that  the  typhoid  bacilli  may  live  for  at  least  three  to  five 
months  in  the  soil,  and  the  cholera  bacilli,  although  usually  in  these  experiments 
dying  in  a  few  days,  may  survive  two  or  three  weeks.  These  experiments  as 
to  the  survival  of  typhoid  and  cholera  bacteria  in  the  ground  do  not  reproduce 
all  of  the  natural  conditions  with  sufficient  precision  to  justify  definite  deduc- 
tions as  to  the  possible  duration  of  life  of  these  organisms  in  or  on  the  ground, 
and  there  is  evidence  from  other  sources  that  these  bacilli  may  find  conditions 
for  longer  life  in  this  situation  than  that  indicated  by  these  experiments. 

The  principal  ways  in  which  pathogenic  germs  may  be  conveyed  to  us 
from  the  ground  are  through  dust  in  the  air,  by  surface  drinking-water,  by 
certain  articles  of  food,  particularly  salads,  vegetables,  and  fruits,  by  insects, 
and  by  direct  or  mediate  contact.  Micro-organisms  from  the  ground  may  be 
carried  by  the  air  or  in  various  other  ways  to  all  sorts  of  objects  with  which 
we  may  come  into  contact.  Street  dust  of  cities  has  been  shown  to  be  very 
rich  in  bacteria-of  all  kinds,  and  among  these  have  been  found  virulent  tuber- 
cle bacilli,  pyogenic  cocci,  and  tetanus  bacilli. 

Pettenkofer  and  his  followers  attribute  to  the  soil  peculiar  and  indetermin- 
ate properties  and  an  exclusive  role  in  the  spread  of  typhoid  fever  and  cholera, 
but  we  cannot  discuss  here  the  hypotheses  upon  which  this  doctrine  rests. 

Water  as  a  carrier  of  infection  comes  into  question  in  temperate  climates 
almost  exclusively  as  regards  typhoid  fever,  cholera,  dysentery,  and  diarrhoeal 
affections  of  indeterminate  causation,  although  its  agency  cannot  be  positively 
excluded  in  some  other  infectious  diseases.  Notwithstanding  the  lingering 
opposition  of  a  few  hygienists,  it  may  be  considered  as  definitely  settled  that 
typhoid  fever  and  cholera  may  be  contracted  from  contaminated  drinking- 
water. 

Bacilli  presenting  the  essential  features  of  the  typhoid  bacillus  have  been 
repeatedly  demonstrated  in  water  suspected  of  causing  typhoid  fever,  although 
such  bacilli  have  been  more  frequently  missed  under  these  circumstances. 
Nevertheless,  the  positive  identification  as  typhoid  bacilli  of  bacteria  obtained 
from  external  sources  is  so  extremely  difficult — according  to  some,  practically 
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impossible — in  consequence  of  the  large  number  and  wide  distribution  of 
pseudo-typhoid  bacilli,  that  it  is  doubtful  how  far  we  can  utilize  these  recorded 
observations  in  support  of  the  origin  of  typhoid  fever  from  drinking-water. 

Cholera  bacilli  have  been  found  by  Koch  in  the  water  of  a  tank  in  India, 
and  during  the  epidemics  of  1892-93  in  Germany  in  the  water  of  the  Elbe  at 
Hamburg,  in  a  well  in  Altona,  and  at  Nietleben  in  the  Saale  and  conduit- 
water  supplying  the  insane  asylum  whei'e  a  severe  cholera  epidemic  prevailed, 
and  on  the  irrigation  fields  receiving  the  sewage  from  the  asylum  and  dis- 
charging it  again  into  the  Saale  at  a  point  near  the  source  of  supply  of  drink- 
ing-water. The  bacilli  were  also  found  by  C.  Fraenkel  and  Lubarsch  in 
water  during  the  recent  epidemic.  The  experiences  of  this  epidemic  have 
established  upon  an  incontrovertible  basis  the  long-disputed  doctrine  of  the 
drinking-water  origin  of  cholera. 

Many  experiments  have  been  made  to  determine  the  duration  of  life  of 
cholera  and  typhoid  bacilli  in  watei',  and  with  divergent  results.  Most  of 
these  show  that  in  natural  waters  (unsterilized)  the  cholera  bacilli  not  only  do 
not  multiply,  but  they  die  within  two  or  three  days,  but  there  are  several  experi- 
ments which  show  that  the  cholera  bacilli  may  survive  a  week.  Koch  found 
them  still  alive  after  eighteen  days  in  a  litre  of  water  taken  from  a  well  in 
Altona  and  kept  at  a  temperature  of  3°  to  5°  C.  The  typhoid  bacilli  may 
live  longer,  but  according  to  most  experiments  these  too  disappear  within  a 
few  days  up  to  two  weeks  from  natural  waters.  Both  may  live  for  months  in 
sterilized  natural  waters. 

It  is  to  be  remembered  that  it  is  very  difficult  in  these  experiments  to  imi- 
tate all  of  the  conditions  of  nature,  and  it  may  readily  happen  that  these  bacilli 
may  find  in  some  nook  at  the  edge  of  a  stream  or  well  or  on  some  floating 
objects  or  in  a  conduit  better  conditions  for  life,  and  even  for  multiplication, 
than  would  appear  from  laboratory  experiments  with  water. 

Water  is  rendered  a  source  of  infection  mainly  through  contamination  with 
the  discharges  of  infected  individuals.  Hence  any  water  where  the  possibility 
of  such  contamination  exists  is  to  be  suspected  as  a  source  of  supply  for  drinks 
ing  purposes  or  household  use.  Subsoil  water  derived  from  the  deep  strata 
of  the  soil,  even  when  the  superficial  layers  of  the  latter  are  crowded  with 
bacteria,  is  ordinarily  practically  free  from  bacteria,  especially  pathogenic 
species.  If  the  proper  care  be  taken  in  procuring  it,  water  which  has  been 
thus  filtered  through  the  ground,  is  the  safest  source  of  supply.  Unfortunately, 
the  common  way  of  procuring  this  water  by  dug  wells  exposes  it  frequently  to 
most  dangerous  pollution,  so  that  ordinary  well-water  in  many  situations  is  a 
particularly  dangerous  source  of  infection. 

There  are  various  household  uses  of  water,  aside  from  drinking,  through 
which  it  may  convey  infectious  germs. 

Experiments  have  shown  that  the  susceptibility  of  animals  to  infection  with 
the  typhoid  bacillus  may  be  strikingly  increased  by  injecting  certain  bacteria, 
and  especially  their  products.  Thus  the  products  of  tlie  streptococcus  py- 
ogenes, the  bacillus  coli  communis,  and  the  common  putrefactive  bacillus,  the 
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proteiis  vulgaris,  render  rabbits  and  guinea-pigs  more  susceptible  to  infection 
with  the  typhoid  bacillus.  These  facts,  as  well  as  other  observations,  suggest 
that  certain  bacteria  and  products  of  decomposition  in  water,  in  food,  and  in 
the  intestine  may  play  an  important  role  in  predisposing  to  typhoid  fever. 
Vaughan  has  found  that  waters  suspected  of  causing  typhoid  fever  are  particu- 
larly likely  to  contain  poison-producing  bacteria.  Contaminated  water,  there- 
fore, ma)'  perhaps  predispose  those  drinking  it  to  typhoid  fever  independently 
of  the  presence  in  it  of  the  typhoid  bacillus. 

There  are  various  ways  beside  that  through  the  agency  of  water  by  which 
the  germs  of  typhoid  fever  and  cholera  may  be  conveyed.  There  is  no  occa- 
sion for  adopting  any  exclusive  theory  as  to  the  manner  of  communication  of 
these  diseases,  of  which  cases  are  not  uncommon  in  which  the  source  of  infec- 
tion cannot  be  traced. 

A  careful  study  of  the  origin,  spread,  and  distribution  of  epidemics  of 
cholera  or  of  typhoid  fever  will  often  indicate  whether  or  not  the  epidemic  is 
traceable  to  infection  of  the  drinking-water.  It  is  especially  the  explosive 
outbursts  of  cholera  which  are  attributable  to  infection  of  a  general  source  of 
water-supply.  Here  many  persons  in  different  pai'ts  of  the  locality  supplied 
by  the  same  water  are  simultaneously  or  in  quick  succession  attacked.  A 
second  type  of  cholera  epidemics  is  represented  by  those  in  which  cases  of  the 
disease  develop  more  slowly  in  scattered  gi-oups  or  foci,  especially  among  the 
poor  living  in  crowded  and  insanitary  quarters.  Here  the  infection  is  traceable 
to  cholera  patients,  less  frequently,  however,  to  direct  contact  with  them  or 
their  discharges  than  to  infection  from  contaminated  clothing,  bedding,  furni- 
ture, food,  insects,  etc.  These  two  types  of  cholera  epidemics  often  become 
combined  or  one  may  merge  into  the  other. 

Many  bacteria  preserve  their  vitality  in  ice  for  a  long  time — the  typhoid 
bacillus,  for  example,  for  103  days  in  Prudden's  experiments.  Hence  ice 
should  not  be  procured  from  water  which  is  unfit  for  drinking  purposes.  Uf- 
felmann  and  Renk  have  found  that  cholera  bacilli  do  not  survive  in  ice  longer 
than  six  or  seven  days.  Cold  weather,  however,  does  not  prevent  outbreaks 
of  cholera,  as  several  severe  winter  epidemics  have  occurred  when  the  tempera- 
ture was  below  the  freezing-point. 

Unlike  the  external  sources  of  infection  thus  far  considered,  many  articles 
of  food  afford  excellent  nutritive  media  for  the  growth  of  a  number  of 
species  of  pathogenic  bacteria,  and  this  growth  may  occur  without  appreci- 
able change  in  the  appearance  or  taste  of  the  food.  The  danger  from  infec- 
tion from  this  source  comes  into  consideration  for  uncooked  or  partly  cooked 
food,  and  for  food  which,  although  it  may  have  been  thoroughly  sterilized  by 
heat,  is  allowed  to  stand  a  considerable  time  before  it  is  used.  Milk,  in  con- 
sequence of  its  extensive  employment  in  an  unsterilized  state,  its  exposure  to 
contamination,  and  the  excellent  nutritive  conditions  which  it  offers  to  many 
pathogenic  bacteria,  should  be  emphasized  as  especially  liable  to  convey  certain 
kinds  of  infection. 

There  is  strong  evidence  that  the  germs  of  tuberculosis,  typhoid  fever,  and 
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cholera,  and  probable  evidence  that  those  of  scarlet  fever  and  diphtheria,  may 
be  conveyed  by  the  milk.  Tuberculosis  is  in  some  regions  as  prevalent  among 
cows  as  among  human  beings,  and  tubercle  bacilli  may  be  in  the  milk  not  only 
when  the  udder  is  tuberculous,  but  when  it  is  healthy,  or  at  least  when  tuber- 
culous nodules  in  it  are  so  small  as  readily  to  escape  detection.  There  is  no 
evidence,  however,  that  tuberculosis  is  conveyed  by  the  milk  of  tuberculous 
women,  although  if,  as  rarely  happens,  the  mammary  gland  be  tuberculous, 
such  an  occurrence  would  not  be  improbable. 

Here  may  be  mentioned  the  not  uncommon  instances  of  poisoning,  often 
of  a  large  number  of  people  (Massenvergiftung),  from  the  ingestion  of  decom- 
posing or  altered  fish,  mussels,  oysters,  sausage,  canned  meats,  ham,  milk,  cheese, 
and  ice-cream.  These  are  due  to  intoxication,  and  chiefly  to  the  class  of  bac- 
terial poisons  called  ptomains  produced  in  the  early  stages  of  certain  kinds 
of  decomposition.  In  certain  cases  of  poisoning  with  milk,  cheese,  and  ice- 
cream Vuughan  has  demonstrated  a  toxic  ptomain  which  he  calls  tyrotoxicon. 
It  is  not  improbable  that  the  bacteria  producing  these  poisons  may  continue 
their  activity  in  the  alimentary  canal,  but  there  is  no  evidence  that  these  bac- 
teria, unaccompanied  by  their  toxic  products,  are  harmful  when  ingested  by 
human  beings.  It  is  uncertain  whether  any  of  these  bacteria  are  capable  of 
causing  genuine  infection,  although  in  some  fatal  cases  of  these  intoxications 
bacteria  have  been  found  in  the  organs  of  the  body.  The  best  studied  of  these 
invading  bacteria  is  the  bacillus  enteritidis  of  Gartner,  to  which,  in  fact,  he 
attributes  the  disease  in  which  it  was  found. 

Insects,  especially  flies,  may  assume  the  sensational  role  of  messengers  of 
infection.  They  may  carry  infectious  agents  not  only  to  persons,  but  also 
to  articles  of  food  and  other  objects.  It  has  been  demonstrated  that  the 
bacilli  of  tuberculosis,  typhoid  fever,  Asiatic  cholera,  anthrax,  and  the 
staphylococcus  aureus  may  pass  unchanged  through  the  alimentary  canal  of 
flies  into  the  excrement.  Sawtschenko  found  living  cholera  bacilli  in  the 
excrement  of  flies  fed  three  and  four  days  previously  with  cholera  cultures 
or  with  cholera  excreta.  Mosquitoes  may  possibly  be  capable  of  conveying 
infection  by  inoculation. 

Various  other  objects,  especially  such  as  have  been  in  contact  with  or  prox- 
imity to  infected  persons,  as  clothing,  bedding,  furniture,  household  utensils, 
animals,  the  hands,  dressings,  and  instruments  of  physicians,  surgeons,  and 
midwives,  and  other  things  too  nuraei'ous  to  specify,  are  manifest  and  common 
carriers  of  infection.  Substances  which  contain  contagia  ai'e  often  called 
fomites. 

With  all  sources  of  infection  it  is  actual  personal  contact  with  the  infected 
objects  which  involves  the  chief  dangers. 

In  this  connection  a  few  words  may  be  said  concerning  infection  with 
pathogenic  bacteria  found  in  healthy  persons  more  or  less  frequently,  some  so 
constantly  that  they  belong  to  the  normal  bacterial  flora  of  the  body.  The 
unhappily  chosen  term  "  auto-infection  "  is  sometimes  given  to  some  of  these 
infections.    The  bacteria  which  are  most  commonly  concerned  are  the  micro- 
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coccus  lanceolatus,  pyogenic  coccij  especially  streptococci,  and  the  bacillus  coli 
communis,  but  occasionally  other  pathogenic  species,  are  represented. 

Members  of  this  class  of  bacteria  are  the  ones  especially  concerned  in 
secondary  and  mixed  infections.  Infectious  diseases  which  cause  lesions  of 
mucous  membranes,  such  as  tuberculosis,  diphtheria,  scarlet  fever,  typhoid 
fever,  open  the  way  to  the  invasion  of  these  bacteria  both  by  these  lesions 
and  by  reducing  the  resistance  of  the  body.  The  secondary  streptococcus 
infections  add  to  the  gravity  especially  of  tuberculosis,  diphtheria,  and  scarlet 
fever,  in  which  they  are  very  common.  In  healthy  persons  these  pathogenic 
bacteria  are  not  likely  to  do  any  harm  by  their  presence  in  the  alimentary 
canal  or  on  other  exposed  surfaces.  These  bacteria  may,  however,  under 
conditions  not  at  present  understood,  acquire  unwonted  virulence  within 
the  bod v. 

The  presence  in  the  mouths  of  15  to  20  per  cent,  of  human  beings  of  the 
micrococcus  lanceolatus  in  a  sufficiently  virulent  state  to  kill  rabbits,  and  still 
more  frequently  in  a  less  virulent  condition,  bears  upon  the  causation  of 
croupous  pneumonia,  and  doubtless  in  the  sense  that  predisposing  conditions 
are  necessary  in  many  persons  to  permit  the  infection  of  the  lungs  with  this 
organism. 

The  -occasional  existence  in  the  mouth  of  non-virulent  bacilli,  apparently 
otherwise  identical  with  the  Klebs-Loffler  bacillus  of  diphtheria,  is  a  significant 
fact,  but  not  at  present  clear  in  its  interpretation  in  relation  to  the  causation  of 
this  disease. 

Germinal  and  Intra-uterine  Infection. — The  embryo  may  be  infected 
through  an  infectious  agent  in  or  attached  to  the  ovum  or  in  the  semen.  This 
is  called  germinal  infection.  The  best-established  instance  of  this  is  found  in 
an  epizootic  disease,  called  pebrine,  destructive  to  silkworms  and  caused  by 
minute  parasitic  corpuscles  regarded  by  Balbiani  as  sporozoa.  These  peculiar 
parasites  occur  i)oth  in  the  ovum  and  in  the  semen,  and  it  has  been  proven  by 
Pasteur  and  all  who  have  investigated  the  subject  that  ova  containing  them 
are  capable  of  regular  development  and  generate  silkworms  infected  with  the 
same  micro-organisms. 

The  evidence  seems  conclusive  that  congenital  syphilis  is  usually  due  to 
germinal  infection,  and  that  it  may  spring  from  either  a  syphilitic  father  or  a 
syphilitic  mother. 

The  possibility  that  the  bacilli  of  tuberculosis  and  of  leprosy  may  be 
transmitted  by  germinal  infection  is  strongly  urged  by  some  of  those  who 
consider  inheritance  of  these  germs  an  important  factor  in  causation.  There 
is  some  evidence  that  germinal  infection  of  fowls  with  tubercle  bacilli  occurs, 
but  no  satisfactory  evidence  of  the  same  mode  of  infection  in  mammalian 
tuberculosis.  The  bacilli  of  avian  tuberculosis  are  different  from  those  of 
human  tuberculosis. 

In  intra-uterine  or  placental  infection  of  the  foetus  the  infectious  agents 
reach  the  embryo  in  most,  if  not  all,  cases  through  the  blood-circulation  by 
way  of  the  placenta.    There  are  possibilities  of  infection  through  the  lymph 
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channels  of  the  umbilical  cord,  through  the  membranes  and  amniotic  fluid, 
and  through  the  Fallopian  tube  and  wall  of  the  uterus. 

The  placenta  is  a  perfect  physiological  filter  without  direct  communication 
between  the  blood  of  the  mother  and  that  of  the  foetus.  .Inanimate  particles 
do  not  pass  through  the  intact  placenta  into  the  foetal  vessels.  Pathogenic 
organisuis,  however,  may  be  capable  of  injuring  the  placental  tissue  and  of 
growing  through  unruptured  vascular  walls. 

Both  experiments  upon  animals  and  observations  on  human  beings  have 
shown  conclusively  that  infectious  agents  may  pass  from  mother  to  foetus 
through  the  placenta.  The  bacilli  of  chicken  cholera  and  of  symptomatic 
anthrax  and  pyogenic  cocci  frequently  make  this  passage,  demonstrating  that 
some  micro-organisms  are  better  adapted  than  others  to  break  through  the 
placental  barrier.  Anthrax  bacilli  may  pass  from  mother  to  foetus,  more  fre- 
quently in  some  species  of  animals  than  in  others,  but  generally  in  such  small 
num!)er  as  to  require  careful  search  for  their  detection. 

In  human  beings  foetal  infection  through  the  placenta  has  been  observed  in 
small-pox,  measles,  scarlatina,  relapsing  fever,  syphilis  (?),  croupous  pneumo- 
nia, typhoid  fever,  affections  caused  by  pyogenic  cocci,  anthrax,  and,  it  is 
claimed,  in  one  case  of  Asiatic  cholera.  In  every  one  of  these  diseases  such 
transmission,  so  far  as  demonstrated,  is  exceptional,  more  so  in  some  than  in 
others. 

Especial  importance  attaches  to  the  question  of  inheritance  of  tubercle 
bacilli.  Baumgarten  advocates  vigorously  the  doctrine  that  heredity  as  a 
causal  factor  in  tuberculosis  is  mainly  inheritance  of  the  bacilli,  and  not,  as  is 
usually  believed,  inheritance  of  the  soil  or  predisposition.  Baumgarten's  doc- 
trine, received  at  first  with  great  opposition,  is  gaining  adherents,  although  the 
weight  of  authority  is  still  decidedly  against  it.  Instances  of  congenital  tuber- 
culosis, proven  beyond  doubt,  are  few ;  still  there  are  such  both  in  human 
beings  and  animals.  Johne's  first  conclusive  demonstration  of  tuberculosis  in 
a  foetal  calf  was  regarded  at  the  time  as  a  unique  curiosity.  It  now  appears, 
however,  that  similar  cases  are  not  very  uncommon.  Developed  tuberculosis 
of  the  human  foetus  is  extremely  rare.  Baumgarten  found  in  a  stillborn 
infant  a  tuberculous  caseous  nodule  in  the  upper  cervical  vertebrae.  More 
common,  but  still  infrequent,  are  cases  of  more  or  less  advanced  tuberculosis 
in  infants  dying  within  the  first  few  days  after  birth.  These  cases  must  cer- 
tainly be  regarded  as  congenital,  and  probably  also  the  same  interpretation 
must  be  given  to  at  least  some  of  the  cases  dying  within  the  first  few  weeks 
of  extra-uterine  life.  The  frequency  of  tuberculosis  increases  very  rapidly 
with  each  succeeding  week  after  birth,  until  during  the  second  half  of  the  first 
year  and  during  the  second  year  of  life  fatal  tuberculosis  is  very  common,  and 
then  diminishes  in  frequency  until  after  puberty. 

Birch-Hirschfield  detected  in  a  seven  months'  human  foetus  and  in  the 
placenta,  removed  by  Csesarean  section  from  a  mother  affected  with  acute 
miliary  tuberculosis,  tubercle  bacilli  both  by  microscopical  examination  and 
by  inoculation  of  guinea-pigs.    There  were  no  tuberculous  lesions  in  the 
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foetus.  A  similar  demonstration  has  been  made  by  Armanui  and  by  Avirag- 
net.  A  larger  number  of  negative  results  in  the  same  class  of  cases  have  been 
reported. 

Until  Gartner's  important  publication  in  1893  comparatively  few  positive, 
and  many  negative,  results  had  been  obtained  by  experiments  on  animals,  both 
as  regards  developed  foetal  tuberculosis  and  the  presence  of  tubercle  bacilli  in 
the  foetus  without  tuberculous  lesions.  Bacilli  have  been  found  far  more  fre- 
quently than  tubercles  in  these  experimental  cases.  Gartner  finds  that  the 
transmission  of  tubercle  bacilli  from  mother  to  foetus  is  not  at  all  uncommon 
in  tuberculous  mice,  canary  birds,  and  rabbits,  the  last  inoculated  into  the  cir- 
culation. By  inoculating  before  incubation  hen's  eggs  with  bacilli  of  fowl 
tuberculosis,  Maifucci  found  that  six  of  eight  chicks  from  the  hatched  eggs 
died  from  tuberculosis  in  twenty  days  to  four  and  a  half  months  after  birth, 
precaution  being  taken  to  avoid  accidental  infection.  The  bacilli  remained 
apparently  quiescent  in  the  embryo  until  birth.  These  interesting  results  are 
not  interpreted  by  MaflFucci  as  due,  strictly  speaking,  to  germinal  infection, 
but  rather  to  infection  through  the  area  vasculosa,  and  hence  as  analogous  to 
placental  infection.  The  possibility  of  the  passage  of  tubercle  bacilli  from 
the  mother  into  the  ovum  has  been  demonstrated  by  Gartner,  who  obtained  nine 
eggs  from  twelve  canary  birds  which  had  been  inoculated  in  the  abdominal 
cavity  with  tubercle  bacilli.  Two  of  these  eggs  were  proven  by  inoculation 
of  guinea-pigs  to  contain  tubercle  bacilli. 

The  infrequency  of  tuberculosis  in  the  human  foetus  and  the  new-born  is 
not  a  conclusive  argument  against  frequency  of  placental  infection  of  the 
foetus  with  tubercle  bacilli,  when  one  considers  the  chronic  development  of  the 
disease,  the  possible  relative  insusceptibility  of  the  embryo,  the  small  number 
of  bacilli  likely  to  penetrate  the  foetus,  and  the  probability  that  the  conditions 
are  more  favorable  for  placental  transmission  of  tubercle  bacilli  during  the 
latter  part  of  pregnancy,  and  especially  during  parturition,  than  at  an  earlier 
period.  We  have  evidence  that  tuberculous  processes  with  living  and  virulent 
tubercle  bacilli  may  remain  latent  in  the  body  a  long  time ;  and  this  doctrine 
of  prolonged  latent  tuberculosis  is  an  essential  part  of  the  hypothesis  that 
tuberculosis  is  often  due  to  bacillar  heritage.  But  notwithstanding  the 
increasing  plausibility  of  the  theory  of  frequent  bacillar  heritage,  many 
arguments,  which  cannot  be  considered  here,  can  be  urged  in  opposition,  and 
the  final  settlement  of  the  question  involves  great  difficulties  not  likely  to  be 
soon  overcome. 

We  have  little  information  as  to  the  conditions  which  occasionally  permit 
the  passage  of  micro-organisms  from  mother  to  foetus.  These  conditions  are 
sometimes  to  be  found  in  lesions  of  the  placenta,  either  pre-existing  or  caused 
by  the  micro-organisms  themselves  or  their  products.  Circulatory  disturbances, 
particularly  hseraorrhages,  defects  in  the  epithelium  of  the  chorion  villi,  and 
areas  of  necrosis,  have  been  observed  with  more  or  less  frequency  by  different 
observers  in  cases  of  foetal  infection,  but  often  no  lesion  could  be  detected. 
During  parturition  the  chances  of  placental  transmission  of  micro-organisms 
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would  seem  to  be  increased,  both  by  circumstances  favoring  the  passage  of 
organisms  into  the  blood  of  the  motiier  and  by  increased  blood-pressure  and 
ruptures  in  the  placenta. 

It  is  to  be  noted  that,  the  portal  of  entry  to  the  foetus  being  usually  the  umbil- 
ical vein,  micro-organisms  would  be  carried  first  to  the  liver  and  the  right  side 
of  the  heart.  Corresponding  to  this,  we  find  that  the  organisms  are  generally 
most  abundant  in  the  liver,  and  that  hepatic  lesions  are  particularly  common 
in  congenital  infections.  Possibly  the  greater  frequency  of  right-sided  endo- 
carditis in  congenital  heart  disease  is  to  be  explained  in  the  same  way.  Pyo- 
genic cocci,  which  are  the  bacteria  most  often  associated  with  endocarditis,  break 
through  the  placental  barrier  with  comparative  ease.  Infantile  tuberculosis  is 
not,  however,  nearly  so  frequent  in  the  liver  as  in  the  lymphatic  glands,  lungs, 
bones,  and  joints — a  fact  which  has  been  urged  against  congenital  transmission 
of  the  bacilli.  On  the  other  hand,  it  is  especially  the  frequency  of  cases  of 
tuberculosis  in  lymphatic  glands,  joints,  and  meninges,  without  tuberculous 
lesions  at  any  of  the  portals  of  entry,  which  are  considered  to  support  the 
theory  of  congenital  infection. 

With  some  diseases  the  foetus  when  infected  reacts  essentially  in  the  same 
way  as  the  mother,  the  affection  being  sometimes  more  severe,  sometimes  less 
so,  than  in  the  mother.  With  some  bacteria,  however,  the  characteristic 
lesions  of  the  disease  have  not  been  reproduced  in  the  foetus,  and  the  con- 
ditions appear  to  be  unfavorable  for  multiplication  of  the  invading  organ- 
isms. This,  however,  is  not  certain,  as  it  may  be  that  the  bacilli  in  such 
cases  have  been  too  short  a  time  in  the  foetus  to  develop  and  cause  lesions. 
No  instance,  known  to  the  writer,  has  been  observed  in  the  foetus  of  fully- 
developed  anthrax,  of  croupous  pneumonia  caused  by  the  micrococcus  lanceo- 
latus,  or  of  intestinal  lesions  by  the  typhoid  bacillus,  although  in  several 
recorded  instances  these  bacteria  have  unquestionably  invaded  the  foetus  from 
the  mother.  The  characteristic  lesions  have,  however,  been  found  so  soon 
after  birth  as  to  indicate  positively  congenital  infection.  It  is  interesting  to 
note  that  the  pneumonia  cocci  and  the  typhoid  bacilli  may  produce  septicaemia 
without  local  lesions  in  the  foetus  and  congenitally  infected  new-born.  Maf- 
fucci  found  that  some  pathogenic  bacteria  inoculated  into  hen's  eggs  survived, 
but  did  not  usually  develop  until  after  the  birth  of  the  chick.  This  was  true 
of  the  bacilli  of  chicken  cholera,  to  which  fowls  are  very  susceptible.  This 
apparent  insusceptibility  of  the  embryo  to  some  species  of  pathogenic  bacteria 
is  the  more  remarkable  when  we  consider  that  young  animals  are  generally, 
although  not  invariably,  more  susceptible  than  adults. 

Toxic  substances,  often  causing  foetal  death,  may  pass  much  more  readily 
from  mother  to  foetus  than  the  micro-organisms  producing  the  poisons. 

Predisposition. — A  consideration  of  the  general  etiology  of  infections 
which  leaves  out  of  sight  important  causal  factors  relating  to  the  individual 
exposed  to  infection  would  be  extremely  misleading  and  one-sided.  It  is  con- 
venient to  consider  these  factors  under  the  comprehensive  and  heavily-burdened 
term  "predisposition."    Unfortunately,  while  conceding  the  important,  often 
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decisive,  role  of  individual  predisposition  for  many  infectious  diseases,  we  can 
rarely  define  the  precise  nature  of  the  predisposing  conditions.  We  often 
have  to  resort  to  such  mere  phrases  as  that  the  tissues  of  one  person  offer 
better  conditions  for  the  growth  of  a  given  micro-organism  than  do  those 
of  another. 

Instances  abound  of  differences  of  susceptibility  to  disease  between  differ- 
ent species  or  races  of  animals,  but  this  racial  predisposition  is  to  be  dis- 
tinguished from  predisposition  as  applied  to  individuals  of  the  same  species. 

Individual  predisposition  is  not  a  factor  of  equal  importance  for  all  infec- 
tious diseases.  It  comes  into  consideration  chiefly  for  those  diseases  to  which 
the  species  or  race  is  not  in  the  highest  degree  susceptible,  and  for  infectious 
micro-organisms  of  weakened  virulence.  There  are  certain  diseases,  such  as 
small-pox  and  measles,  to  which  human  beings  (unvaccinated)  are  so  suscepti- 
ble that  predisposition  becomes  a  factor  of  minor  importance.  There  are  other 
diseases,  such  as  tuberculosis  and  croupous  pneumonia,  in  which  predisposition 
controls  the  etiology  of  the  disease. 

The  fact  that  some  individuals  are  attacked,  and  others,  apparently  equally 
exposed  to  the  danger  of  infection,  escape,  is  not  always  due  to  any  especial 
predisposition  on  the  part  of  the  former.  It  may  be  that  the  germs  hit  the 
one  and  miss  the  other,  and  we  would  have  no  more  right  to  say  that  the 
former  are  especially  predisposed  than  to  say  that  those  who  fall  in  battle  are 
predisposed  to  bullets  and  those  who  escape  are  bullet-proof.  The  truth  of 
this  is  shown  by  the  fact  that  those  who  at  first  escape  may  be  attacked  upon 
subsequent  exposure. 

The  degree  of  susceptibility  to  a  pathogenic  micro-organism  influences  not 
only  the  capacity  to  acquire  the  disease,  but  also  the  course,  severity,  and  cha- 
racter of  the  disease.  An  infectious  disease  is  generally  less  severe,  and,  if 
fatal,  kills  after  longer  duration,  when  there  is  slight  susceptibility.  In  ani- 
mals especially,  and  to  some  extent  in  human  beings,  many  species  of  infec- 
tious bacteria  remain  localized,  causing  more  or  less  extensive  inflammations, 
in  the  relatively  insusceptible,  and  the  same  organisms  invade  and  multiply  in 
the  blood,  causing  general  septicaemia,  in  the  highly  susceptible.  These  differ- 
ences are  well  exemplified  by  the  differences  in  the  behavior  of  the  micrococ- 
cus lanceolatus.  Differences  in  the  course  and  character  of  tuberculosis  may 
be  explained  in  large  measure  by  differences  in  susceptibility  to  the  tubercle 
bacillus;  whether  also  to  differences  in  virulence  of  the  tubercle  bacillus  is 
uncertain,  but  not  improbable. 

It  would  appear  that  varying  individual  susceptibility  plays  a  more  im- 
portant part  in  the  etiology  of  most  infectious  diseases  in  human  beings  than 
it  does  in  animals  used  for  experimentation,  although  there  are  many  instances 
of  its  importance  even  in  the  latter.  Rats,  which  are  relatively  insuscept- 
ible to  anthrax,  have  been  used  to  test  the  influences  of  predisposing  causes  of 
disease. 

Individual  predisposition  may  be  either  local  or  general ;  that  is,  may  be 
due  to  conditions  affecting  either  a  part  or  the  whole  of  the  body. 
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First  in  importance  among  the  local  predisposing  causes  are  those  affecting 
the  portals  of  entrance  of  infectious  organisms.  The  situation  and  the  normal 
defences  of  these  portals  have  already  been  considered.  Thei-e  are  many  ob- 
vious ways  in  which  these  defences  may  be  weakened  or  overthrown.  Here  may 
be  specified  wounds,  ulcers,  inflammations,  necroses,  haemorrhages,  presence  of 
foreign  bodies,  alterations  in  secretions  of  mucous  membranes,  trophic  disturb- 
ances due  to  impaired  nerve-influences.  Gastric  disturbances,  which  reduce  the 
acidity  and  weaken  the  peristalsis  of  the  stomach,  increase  the  susceptibility 
to  cholera.  Many  of  these  defects  not  only  open  a  passage  for  micro-organ- 
isms, but  afford  conditions  favorable  for  their  development  by  lessening  the 
vital  resistance  of  the  part.  A  great  deal  depends  upon  the  invader  getting 
a  foothold  where  it  can  multiply,  if  only  a  little,  and  produce  toxic  products 
which  often  constitute  its  real  weapons  of  attack.  Besides  the  grosser  lesions 
mentioned,  there  may  be  less  evident  congenital  or  acquired  abnormalities. 
Local  predisposing  conditions  are  most  highly  operative  when,  as  often  hap- 
pens, they  are  associated  with  general  predisposition.  Furthermore,  the  gen- 
eral causes  often  act  by  inducing  local  changes.  Finally,  when  all  has  been 
said,  we  must  admit  that  infectious  germs  may  enter  the  body,  we  know  not 
how  or  where. 

After  the  infectious  agents  have  entered  the  body  they  may  find  local 
conditions  favoring  their  lodgment  and  development.  Some  micro-organ- 
isms will  not  grow  in  the  blood  ;  many  show  a  preference  for  certain  organs 
and  tissues.  Often  we  have  no  more  satisfactory  explanation  to  offer  for 
the  various  localizations  of  infectious  diseases  than  to  say  that  some  organs 
and  tissues  offer  more  favorable  conditions  for  the  life  of  certain  organ- 
isms than  do  others.  Sometimes  we  can  explain  the  localization  by  the  man- 
ner of  reception  of  the  virus,  the  vascular  relation  of  the  part  to  infected 
areas,  the  size  and  number  of  the  capillaries,  and  the  readiness  with  which 
foreign  particles  are  filtered  out. 

Injury,  inflammation,  and  other  pre-existing  disease  of  apart  are  important 
and  frequent  conditions  favoring  the  lodgment  and  growth  of  micro-organisms. 
For  example,  bacteria  do  not  readily  become  attached  to  the  smooth  surface 
of  the  heart-values,  but  they  may  adhere  and  develop  when  the  valves  have 
been  torn  or  have  been  roughened  by  disease.  The  predisposition  of  injured 
joints  and  bones  to  the  settlement  of  tubercle  bacilli  and  of  pyogenic  bacteria 
is  well  established,  both  by  clinical  and  experimental  observations.  Without 
some  such  locus  minoris  resistentise  some  pathogenic  bacteria  may  enter  the  cir- 
culation and  be  destroyed  without  doing  any  appreciable  harm.  The  anaemic 
and  dry  condition  of  the  lung  induced  by  pulmonary  stenosis  favors  the  de- 
velopment of  pulmonary  tuberculosis.  The  hypersemic  and  moist  condition 
associated  with  mitral  regurgitation  is  comparatively  unfavorable  to  such 
development,  although  by  no  means  excluding  this  disease.  The  inhalation 
of  foreign  particles,  as  in  the  case  of  miners  and  stone-cutters,  predisposes 
to  tubercular  disease  of  the  lungs.  Bronchial  catarrhs,  broncho-pneumcmias, 
especially  those  accompanying  measles,  whooping  cough,  and  some  other  dis- 
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eases,  are  also  local  predisposing  causes  of  tuberculosis ;  but  here  it  is  not 
easy  to  separate  local  from  general  predisposition. 

Organs  and  parts  of  the  body  may  inherit  special  vulnerability  to  certain 
infections. 

Susceptibility  to  certain  infectious  diseases  may  be  manifest  in  races  and 
families.  The  negro  race  is  less  susceptible  to  yellow  fever  than  the  white. 
Algerian  sheep  are  in  large  measure  insusceptible  to  anthrax,  which  is  very 
fatal  to  other  sheep.  It  would  seem,  as  regards  some  infectious  diseases,  as  if 
by  a  process  of  natural  selection  relatively  insusceptible  races  were  developed. 
The  frightful  mortality  of  measles  freshly  introduced  among  uncivilized  peo- 
ples, as  in  the  Sandwich  and  Fiji  Islands,  is  usually  cited  as  a  case  in  point. 
Black  rats  are  more  resistant  than  gray,  and  gray  rats  more  resistant  than 
white,  to  anthrax. 

The  factors  concerned  in  general  predisposition  are  for  the  most  part  less 
tangible  than  those  of  local  predisposition.  Here  also  we  distinguish  con- 
genital and  acquired  predis})osition.  Age  is  a  predisposing  condition.  Cer- 
tain infectious  diseases  are  most  common  in  infancy,  others  in  adolescence 
or  in  maturity  or  in  old  age.  As  a  rule,  young  animals  are  more  susceptible 
to  infections  than  old  ones.  There  is,  however,  a  special  insusceptibility  of 
sucklings  during  the  first  months  of  life  to  certain  infectious  diseases,  such  as 
scarlet  fever,  measles,  mumps.  It  is  questionable  whether  there  is  any  differ- 
ence in  predisposition  to  infection  between  males  and  females,  except  as  regards 
infections  directly  related  to  sexual  functions. 

Impaired  vitality  and  nutrition  of  the  body  may  predispose  to  certain 
infections.  More  or  less  plausible  predisposing  causes  operating  in  this  way 
are  bad  and  insufficient  food,  overwork,  depressing  emotions,  exposure  to 
extremes  of  heat  or  cold,  overcrowding,  bad  air,  and,  in  general,  insanitary 
surroundings.  There  are  experiments  on  animals  showing  the  effect  of  food, 
hunger,  overwork,  anaemia,  and  abnormal  temperature  in  increasing  suscepti- 
bility. Feser,  Hankin,  and  Miiller  found  that  rats  fed  on  bread  are  more  sus- 
ceptible to  anthrax  than  those  fed  on  meat.  Canalis  and  Morpurgo,  and  Sacchi 
rendered  relatively  insusceptible  pigeons  highly  susceptible  to  anthrax  by 
hunger.  Charrin  and  Roger  increased  the  susceptibility  of  rats  to  anthrax 
and  to  symptomatic  anthrax  (Rauschbrand)  by  making  the  animals  run  a 
treadwheel  several  hours  a  day.  Anaemia  induced  by  bleeding  has  been 
shown  to  increase  the  susceptibility  of  certain  animals  to  various  micro- 
organisms, including  the  anthrax  bacillus,  the  pneumo- bacillus  of  Fried- 
lander,  and  the  staphylococcus  pyogenes  aureus.  Pasteur  made  hens,  which 
are  normally  insusceptible  to  anthrax,  susceptible  by  artificial  refrigeration. 
Petruschky  and  Gibier  rendered  naturally  immune  frogs  susceptible  to 
anthrax  by  elevating  their  temperature.  Prolonged  abstinence  from  water 
has  been  found  by  Pernice  and  Alessi  to  render  relatively  insusceptible 
animals  more  susceptible  to  anthrax.  It  is  of  course  to  be  understood  that 
these  various  and  suggestive  results  may  be  explained  in  different  ways,  and 
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that  they  relate  only  to  certain  micro-organisms  and  certain  animals,  and  can- 
not be  directly  applied  to  conditions  in  human  beings. 

On  the  other  hand,  as  regards  some  diseases — for  example,  typhoid  fever — 
well-nourished,  robust  young  men  are  at  least  as  susceptible  as  those  with 
impaired  nutrition. 

Diabetes  mellitus  markedly  increases  susceptibility  to  infections,  particu- 
larly with  tubercle  bacilli  and  pyogenic  micrococci.  By  feeding  white  mice 
with  phloridzin,  which  produces  glycosuria,  Leo  rendered  these  animals  highly 
susceptible  to  glanders,  from  which  they  are  normally  immune.  The  influence 
of  certain  infectious  diseases  in  favoring  secondary  and  mixed  infections  has 
already  been  referred  to. 

Various  chemical  substances  introduced  into  the  body,  such  as  lactic  acid 
in  the  case  of  symptomatic  anthrax  and  tetanus,  and  particularly  certain 
bacterial  products,  may  increase  susceptibility  to  some  infectious  organisms. 
Substances,  such  as  pyridin,  which  destroy  the  corpuscles  and  break  up  certain 
albuminous  constituents  of  the  blood,  may  lower  the  resistance  to  certain  infec- 
tions. Certain  fermentative  and  putrefactive  processes  in  the  stomach  and 
intestine  may  by  auto-intoxication  increase  susceptibility  to  infection. 

Narcosis  may  impair  resistance  to  some  infections.  Klein  and  Coxwell 
made  frogs  and  rats  highly  susceptible  to  anthrax  by  narcosis  with  ether  and 
chloroform,  and  similar  results  have  been  obtained  with  curare,  alcohol,  chloral, 
morphine,  and  upon  other  animals  and  with  other  diseases. 

Climate,  altitude,  seasons,  atmospheric  humidity,  ai'e  believed  to  influence 
general  predisposition,  especially  toward  tuberculosis  and  tropical  diseases. 

By  repeated  exposure  to  certain  infectious  agents  resistance  seems  to  be 
increased.  Pathological  anatomists  are,  as  a  rule,  less  likely  to  become  infected 
by  post-mortem  wounds  than  are  those  who  I'arely  make  autopsies.  Differences 
in  individual  susceptibility  are  well  illustrated  by  the  fact  tiiat  some  patholog- 
ical anatomists  are  very  prone  to  develop  necrophilic  tubercles  (Leichen-tuber- 
kel),  whereas  others  rarely  or  never  acquire  them. 

For  a  while  after  the  subsidence  of  an  epidemic  insusceptibility  of  the 
survivors,  including  those  who  have  manifested  no  symptoms  of  the  disease, 
is  often  apparent. 

Finally,  in  many  cases  we  are  unable  to  discover  any  cause  for  existing 
predisposition,  and  can  only  say  that  such  susceptible  persons  by  inheritance 
or  by  acquirement  possess  cells  and  fluids  unable  to  cope  with  invading 
micro-organisms. 

Many  of  the  predisposing  factors  which  we  have  considered  weaken  or 
abolish  this  power  of  the  living  cells  to  overcome  bacteria.  We  shall  consider 
under  the  heading  of  Immunity  more  particularly  this  vital  power  which  dis- 
tinguishes an  immune  from  a  susceptible  individual. 

Toxic  Products  of  Bacteria. 

The  bacteriological  study  of  infectious  diseases  has  led  to  the  conviction 
that  the  phenomena  of  these  diseases  are  due  in  great  part  to  poisonous  sub- 
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stances  formed  by  the  causal  micro-organisms.  Even  before  the  discovery  of 
the  specific  micro-organisms  purely  clinical  observation  had  suggested  a  similar 
conclusion  in  the  case  of  many  of  these  diseases.  Our  positive  information  on 
this  subject  relates  at  present  chiefly  to  those  diseases  caused  by  bacteria,  although 
we  have  evidence  of  the  formation  of  toxic  substances  in  some  of  the  infectious 
diseases  not  known  to  be  produced  by  bacteria. 

If  we  compare  the  distribution  of  the  bacteria  in  cases  of  infectious  disease 
with  the  character  of  the  symptoms  and  situation  of  the  lesions,  we  shall  find 
that  we  are  often  unable  to  explain  the  latter  on  any  other  supposition  than 
that  they  are  produced  by  absorbed  toxic  products.  The  most  conclusive 
proof  of  this  is  furnished  by  those  diseases  in  which  the  bacteria  develop 
only  or  chiefly  locally,  sometimes  to  a  veiy  limited  extent,  at  and  around 
the  point  of  entrance,  and  nevertheless  profound  constitutional  disturbance, 
perhaps  with  marked  lesions  elsewhere,  is  produced.  The  best  examples  of 
such  toxic  diseases  are  diphtheria  and  tetanus.  Next  in  order  are  malignant 
oedema  and  symptomatic  anthrax  in  animals.  Probably  Asiatic  cholera  belongs 
also  to  this  toxic  group. 

At  the  other  extreme  are  the  pre-eminently  infectious,  in  distinction  from 
the  toxic,  diseases.  Here  we  find  the  blood  and  organs  swarming  with  bac- 
teria. Bacteriologists  are  accustomed  to  restrict  the  name  septicaemia  to  dis- 
eases characterized  by  the  presence  of  many  bacteria  in  the  blood — a  usage 
not  altogether  in  accordance  with  the  common  and  traditional  sense  of  this 
word.  We  must  look  to  the  lower  animals  for  conspicuous  examples  of  these 
septicaemias  in  the  bacteriological  sense,  although  they  are  not  unknown  in 
human  beings.  Examples  are  anthrax,  chicken  cholera,  mouse  septicaemia, 
erysipelas,  pneumococcus  septicaemia.  Even  here  we  have  evidence  of  pro- 
duction of  toxic  substances,  for  the  bacteria  causing  these  affections  develop 
at  first  locally,  disappearing  for  a  while  from  the  circulating  blood  if  they 
have  been  at  first  directly  introduced  into  it,  and  often  they  do  not  make  their 
appearance  in  any,  considerable  number  in  the  circulation  until  a  few  hours 
before  death  and  after  fever  and  other  constitutional  symptoms  have  set  in. 
Nevertheless,  as  might  naturally  be  expected,  we  do  not  find  such  concentrated 
and  potent  poisons  in  these  bacterial  septicaemias  as  in  the  more  purely  toxic 
affections. 

Between  the  extremes  mentioned  we  have  all  grades  of  transition,  as,  for 
example,  local  infections  without  marked  constitutional  disturbance,  local  infec- 
tions with  varying,  sometimes  much,  sometimes  little,  general  disturbance,  and 
infections  with  more  or  less  wide  distribution  of  the  bacteria  in  different  organs, 
with  preference  for  certain  organs  according  to  the  disease,  but  without  much 
or  any  development  of  the  organisms  in  the  blood.  Typhoid  fever  is  an 
example  of  the  last  class,  which  is  often  characterized  by  decided  evidences 
of  toxaemia. 

Many  pathogenic  bacteria  produce  specific  poisons  not  only  in  the  animal 
body,  but,  fortunately  for  purposes  of  investigation,  also  in  artificial  cultures, 
from  which  they  can  be  separated  and  studied  as  to  their  chemical  and  biolog- 
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ical  properties.  Evidence  of  this  is  that  we  can  poison  animals  with  sterilized 
cultures  of  pathogenic  bacteria,  and  sometimes  can  reproduce  in  this  way  many 
of  the  characteristic  symptoms  and  lesions  of  the  disease. 

Search  was  naturally  first  directed  to  substances  of  definite  chemical  com- 
position, more  particularly  to  crystallizable  substances  which  offer  a  guarantee 
of  chemical  purity.  This  search  was  rewarded  by  the  discovery  of  a  large 
number  of  crystallizable  alkaloidal  substances  called  by  Selmi  ptomains. 
The  larger  number  of  these  ptomains  have  been  obtained  from  putrefying 
substances  containing  a  mixture  of  undetermined  bacteria.  Some  are  poi- 
sonous, such  as  hydrocollidin,  mydalein,  neurin,  cholin,  muscarin,  gadinin, 
methylguanidin,  peptotoxin,  tyrotoxicon,  in  slight  degree  cadaverin  and 
putrescin  ;  but  many  are  innocuous.  Mention  has  already  been  made  of  this 
class  of  bacterial  poisons  in  considering  poisoning  from  decomposing  food. 

We  owe  especially  to  Brieger  the  study  of  the  ptomains  formed  by  pure 
cultures  of  pathogenic  bacteria.  From  cultures  of  the  typhoid  bacillus  he 
obtained  a  poisonous  ptomain  called  typliotoxin  ;  from  cultures  of  the  cholera 
bacillus,  which  is  an  energetic  splitter  of  organic  substances,  he  separated  no 
less  than  six  ptomains,  some  poisonous ;  in  impure  tetanus  cultures  he  found 
four  ptomains — tetanin,  tetanotoxin,  spasmotoxin,  and  an  unnamed  base.  He 
was  unable  to  discover  a  ptomain  in  cultures  of  the  staphylococcus  aureus  or 
the  streptococcus  pyogenes,  but  Leber  obtained  from  the  former  a  crystalliz- 
able alkaloid  called  phlogosin,  capable  of  causing  suppuration.  This  substance 
has  not  since  been  found.  Pyocyanin  is  an  alkaloid  produced  by  the  bacillus 
pyocyaneus,  found  in  blue  pus,  and  a  pathogenic  organism  of  much  interest. 
Pyocyanin  and  its  derivatives  are  the  coloring  principles  in  the  cultures  of  this 
organism  and  in  blue  pus. 

No  poisonous  ptomains  have  been  found  in  cultures  of  the  anthrax  bacillus 
in  ordinary  media',  but  Hoffa  obtained  a  poisonous  base  from  cultures  on  meat, 
and  Martin  has  separated  a  poisonous  alkaloid  from  anthrax  cultures  contain- 
ing alkali-albumin  and  from  the  bodies  of  animals  and  a  man  dead  of 
anthrax. 

The  four  ptomains  obtained  by  Brieger  from  impure  tetanus  cultures  pro- 
duced spasms  when  injected  into  animals,  and  this  result  seemed  to  render  this 
line  of  investigation  promising. 

It  was  found,  however,  that  the  toxic  ptomains  in  general  do  not  reproduce 
in  animals  the  more  characteristic  symptoms  of  infectious  diseases,  and  that 
they  are  absent  from  cultures  of  some  highly  toxic  bacteria — for  example,  the 
bacillus  diphtherife.  On  this  account,  and  more  especially  on  account  of  the 
discovery  of  another  class  of  substances  which  have  been  called  toxalbumins 
or  toxic  proteids,  and  of  which  some  do  reproduce  the  characteristic  symptoms, 
medical  interest  has  waned  as  regards  bacterial  ptomains. 

Doubtless  the  injurious  elfects  of  pathogenic  bacteria  are  attributable  in 
part  to  ptomains  and  other  definite  chemical  substances  of  a  poisonous  nature, 
but  these  substances  cannot  claim  anything  like  the  importance  and  interest 
which  attach  to  certain  amorphous  toxic  products  of  bacteria  which  can  be 
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only  very  imperfectly  defined  chemically  at  the  present  time.  It  is  not  im- 
probable that  some  of  the  poisonous  ptomains  are  themselves  derived  from 
these  so-called  toxalbumins.  The  name  "  toxins "  was  given  by  Brieger  to 
poisonous  ptomains,  but  it  is  now  often  applied  also  to  the  toxic  proteids, 
which  may  be  designated  "  amorphous  toxins  "  in  distinction  from  the  "  crys- 
tallizable  toxins,"  or  poisonous  ptomains. 

We  owe  to  Weir  Mitchell  and  Reichert  pioneer  work  in  the  study  of  toxic 
proteids.  They  found  that  snake-venom  owes  its  toxic  properties  to  albumin- 
ous constituents.  Various  toxalbumins,  such  as  abrin,  ricin,  robin,  are  pro- 
duced by  the  higher  plants.  The  chief  impulse  to  the  study  of  bacterial 
toxalbumins  came  from  the  researches  of  Roux  and  Yersin  in  1888  on  the 
nature  of  the  poison  produced  by  the  diphtheria  bacillus,  and  those  of  Brieger 
and  Fraenkel  in  1890  on  the  poisons  of  diphtheria,  tetanus,  and  other  infectious 
diseases. 

There  is  evidence  that  some  of  the  so-called  toxalbumins,  notably  the 
poison  of  tetanus,  are  not  of  an  albuminous  nature,  and  in  fact  thei^e  is  no 
stringent  proof  that  most  of  the  remarkable  substances  which  have  been 
grouped  under  the  toxalbumins  are  albumins.  These  amorphous  toxic  sub- 
stances can  often  be  precipitated  with  albuminous  substances  contained  iu 
cultures  or  the  body  fluids.  It  has  been  considered  an  open  question  as  to 
whether  the  amorphous  toxins  thus  precipitated  are  really  of  an  albuminous 
nature  or  not.  Brieger  and  Cohn  have  succeeded  in  separating  the  tetanus 
poison  almost  entirely  from  admixture  with  albuminous  material,  and  as  this 
poison  has  been  more  thoroughly  studied  than  any  other  bacterial  poison,  and 
is  a  most  typical  member  of  the  group  of  so-called  toxalbumins,  we  may 
expect  that  other  members  of  the  group  will  be  separated  from  albuminous 
substances.  In  speaking  of  these  amorphous  toxins,  therefore,  as  toxalbumins 
or  toxic  proteids,  it  is  to  be  understood  that  this  designation  is  only  a  provis- 
ional one  in  the" absence  of  a  better  name,  and  even  with  our  present  imperfect 
knowledge  is  open  to  objection.  Even  if  it  be  assumed  that  they  are  really 
proteids,  of  course  this  does  not  aiford  an  insight  into  their  chemical  constitu- 
tion. Chemically  we  cannot  distinguish  the  toxic  proteids  from  other  known 
proteids,  any  more  than  we  can  define  chemically  the  difference  between  living 
and  dead  albumin. 

It  would  appear  that  several  kinds  of  proteids  are  represented  in  this  toxic 
group,  such  as  globulins,  nucleo-albumins,  peptones,  and  albumoses.  Some  of 
the  most  typical  are  thought  by  some  writers  to  be  ferments  or  enzymes,  to 
which  in  action  they  bear  much  resemblance.  There  is,  however,  little  agree- 
ment of  opinion  as  to  their  chemical  position.  It  is  by  their  biological,  rather 
than  their  known  chemical,  properties  that  we  are  enabled  to  recognize  and  dis- 
tinguish various  toxic  amorphous  products  of  bacteria, 

A  distinction,  which,  however,  is  not  of  a  fundamental  nature,  is  made 
between  two  classes  of  amorphous  toxic  bacterial  products :  (1)  those  which 
readily  appear  in  solution  in  liquid  cultures  and  in  the  fluids  of  the  animal 
body,  not  being  firmly  bound  by  the  protoplasm  of  the  living  bacterial  cells ; 
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(2)  those  which  are  incorporated  in  the  substance  of  the  bacterial  cells  and  are 
set  free,  especially  from  degenerated  or  dead  bacteria. 

It  is  more  especially  the  readily  soluble  amorphous  toxins,  of  which  typical 
representatives  are  the  poisons  of  tetanus  and  diphtheria,  which  in  contrast  to 
the  so-called  bacterio-proteins  of  the  second  class  have  been  considered  to  be 
metabolic  products  formed  by  the  action  of  bacteria  directly  from  the  proteid 
material  in  cultures  or  iu  the  animal  body.  At  least  some  of  these  toxins 
may,  however,  be  formed  by  bacteria  growing  in  culture  media  free  from  any 
trace  of  proteid  material,  so  that  it  is  probable  that  they  are  elaborated  within 
the  bodies  of  the  bacteria  and  are  set  free  in  the  manner  of  secretions,  as  we 
believe  the  toxic  albumins  of  snake-venom  to  be  formed  in  the  epithelial  cells 
of  the  poison-glands. 

Buchner,  to  whom  we  owe  the  name  "  bacterio-protein,"  obtained  from  the 
bodies  of  a  variety  of  bacteria  proteid  substances  with  common  properties, 
being  characterized  especially  by  solubility  in  alkalies,  resistance  to  boiling 
temperature,  attraction  of  leucocytes,  as  manifested  by  leucocytosis  and  sup- 
puration (positive  chemotaxis),  and  pyrogenic  power.  Aside  from  these  resist- 
ant bacterio-proteins,  common  to  many  bacteria,  some  bacteria — for  example, 
the  cholera  bacillus — may  form  unstable  amorphous  toxins,  characterized  by 
specific  poisonous  properties  and  intimately  incorporated  with  the  bacterial  cells. 

There  is  evidence  that  toxic  substances  formed  by  bacteria  are  sometimes 
quickly  broken  up  into  other,  often  harmless,  substances  by  the  bacteria  or 
their  products,  and  in  this  case  their  demonstration  may  become  a  matter  of 
great  difficulty.  These  toxic  products  constitute  the  chief  weapons  of  attack  of 
many  pathogenic  bacteria.  These  weapons  are  needed  much  more  in  the  animal 
body  than  in  cultures.  There  is  evidence  that  these  poisons  may  be  discharged 
more  readily  under  conditions  attending  the  invasion  of  the  body  by  bacteria, 
where  they  are  needed  by  the  invaders,  than  in  cultures  where  they  are  not 
needed.  Moreover,  we  know  that  some  pathogenic  bacteria  may  f6rm  toxic 
products  in  some  culture  media,  and  not  at  all  or  but  little  in  other  media,  and 
also  that  some  may  produce  poisons  in  the  animal  body  and  but  little  in  arti- 
ficial cultures.  Hence,  we  are  not  to  suppose  that  because  we  are  unable  to 
demonstrate  specific  poisons  in  certain  culture  media,  such  poisons  or  different 
poisons  may  not  be  formed  in  other  culture  media,  and  more  especially  under 
the  divergent  and  more  complicated  conditions  existing  in  the  living  body. 

In  fixing  our  attention  upon  the  poisonous  chemical  products  of  bacteria  we 
must  not  lose  sight  of  the  fact  that  these  are  the  results  of  vital  activities.  It  is 
only  in  a  very  few  almost  purely  toxic  affections  like  tetanus  that  the  actual  pres- 
ence and  multiplication  of  the  bacteria  in  the  body  are  not  needed  in  order  that 
the  poison  may  produce  the  essential  features  of  the  disease.  In  the  case  of  most 
infectious  diseases  we  can  no  more  dissociate  the  actual  presence,  multiplica- 
tion, and  specific  vital  activities  of  the  bacteria  within  the  body  from  the  dis- 
ease than  we  can  substitute  any  chemical  substances  for  the  actual  presence  and 
growth  of  the  yeast  fungi  in  the  production  of  alcohol  from  sugar.  We  cannot 
resolve  bacteriology  into  toxicology. 
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Only  those  amorphous  toxins  which  belong  to  the  more  important  diseases 
of  human  beings  can  be  considered  in  this  article.  The  best  studied  are  those 
of  tetanus  and  diphtheria. 

The  spe(!ific  tetanus  poison  has  been  demonstrated  both  in  pure  cultures  of 
the  tetanus  bacillus  and  in  the  bodies  of  animals  and  of  human  beings  dead 
of  tetanus.  Inoculated  into  susceptible  animals — and  there  are  very  few  not 
susceptible — it  produces  all  of  the  symptoms  of  tetanus.  The  disease  pro- 
duced in  our  ordinary  laboratory  experiments  by  inoculating  tetanus  cultures 
is  almost  entirely  an  intoxication,  not  an  infection.  According  to  Kitasato,  the 
poison  is  destroyed  in  five  minutes  at  65°  C,  in  twenty  minutes  at  60°  C,  in 
one  and  a  half  hours  at  55°  C.  ;  it  stands  drying  at  ordinary  temperatures; 
is  not  injured  by  dilution  with  water  or  bouillon  ;  is  sensitive  to  acids  and 
alkalies.  Kitasato  obtained  liquid  cultures  of  such  virulence  that  0.00001 
ccm.  of  the  germ-free  filtrate,  corresponding  to  0.00023  mgni.  of  the  dried 
substance  from  the  filtrate,  sufficed  to  kill  a  mouse  with  tetanus.  Of  course 
only  a  part  of  the  dried  substance  is  the  real  poison.  So  sensitive  is  the  teta- 
nus poison  to  chemical  reagents  that  Kitasato  was  unable  to  find  any  means  of 
precipitating  the  poison  without  considerable  loss  of  toxicity.  He  therefore 
expressed  igndrance  as  to  the  real  nature  of  the  poison. 

Brieger  and  Cohn  have,  however,  succeeded  in  obtaining  the  poison  in  a 
more  concentrated  and  purified  form  from  veal  bouillon  cultures  of  the  teta- 
nus bacillus.  The  poison  is  first  precipitated  from  the  germ-free  filtrate  of 
the  culture  by  supersaturation  with  ammonium  sulphate.  The  precipitate 
which  rises  to  the  surface  of  the  fluid  contains  the  poison.  This  is  collected 
and  dissolved  in  water.  From  this  solution  the  albuminous  substances  are 
removed  by  careful  addition  of  basic  lead  acetate  with  a  trace  of  ammonia, 
the  poison  remaining  in  solution.  Peptones  and  salts  are  eliminated  by  dial- 
ysis of  the  filtrate  with  running  water.  The  dialyzed  liquid  is  then  evapor- 
ated in  a  vacuum  at  a  temperature  of  20°  to  22°  C,  by  which  process  volatile 
substances  are  removed  and  the  poison  is  obtained  in  a  concentrated  form  as 
yellowish,  transparent  flakes,  readily  soluble  in  water,  odorless,  with  only  a 
small  amount  of  ash  and  without  response  to  Millon's  or  the  xantho-proteic 
reactions  for  albumins.  It  is  free  from  phosphorus,  and  contains  only  an 
imponderable  trace  of  sulphur,  due  probably  to  contamination  with  some 
other  substance.  It  is  precipitated  by  ammonium  sulphate,  but  not  by 
sodium  chloride,  sodium  sulphate,  magnesium  sulphate,  boiling,  and  other 
characteristic  precipitants  of  albumins.  Unlike  the  diphtheria  poison,  it  is 
not  dragged  down  by  calcium  phosphate.  Brieger  and  Cohn  conclude  that 
the  tetanus  poison  is  not  an  albuminous  substance  in  the  ordinary  sense.  As 
to  its  chemical  nature  nothing  is  definitely  known.  It  is  sensitive  to  chemical 
and  physical  agents,  beina:  injuriously  acted  upon  by  acids  and  alkalies,  sul- 
phuretted hydrogen,  and  high  temperatures.  Even  when  kept  free  from  ex- 
posure to  light,  air,  and  moisture  it  gradually  loses  its  strength.  In  the  dried 
state  it  is  not  destroyed  by  absolute  alcohol,  chloroform,  acetone,  and  anhydrous 
ether.    Temperatures  exceeding  70°  C.  completely  destroy  the  dry  poison. 
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The  poison,  as  thus  obtained,  although  from  cultures  of  less  primary  viru- 
lence than  those  secured  by  Kitasafo,  is  of  almost  incredible  potency.  As 
0.000,000,05  grm.  of  the  purified  substance  killed  a  mouse  of  15  grm.  weight, 
0.23  milligram  would  represent  the  fatal  dose  for  a  human  being  weighing  70 
kilo.  When  it  is  considered  that  the  minimal  fatal  dose  of  atropine  for  an 
adult  is  130  milligrams  and  of  strychnine  is  30  to  100  milligrams,  some  con- 
ception of  the  terrible  energy  of  this  bacterial  weapon  can  be  obtained.  It  is 
furthermore  to  be  considered  that  the  substance  separated  by  Brieger  and  Cohn 
is  far  removed  from  absolute  chemical  purity. 

The  diphtheria  poison  has  been  demonstrated  both  in  cultures  and  in  ani- 
mals and  human  beings  dead  of  diphtheria.  It  has  not  been  separated  from 
admixture  with  albuminous  substances,  and  is  generally  regarded  as  a  toxic 
albumin,  although  for  reasons  already  stated  the  propriety  of  this  designation 
is  open  to  question.  As  shown  by  Ouchinsky,  the  poison,  although  in  a  weak- 
ened form,  may  be  produced  by  the  growth  of  the  diphtheria  bacillus  in 
media  free  from  proteid  constituents.  The  poison  thus  formed  is  believed  by 
Ouchinsky  to  be  of  an  albuminoid  nature,  as  it  was  contained  in  substances 
responding  to  the  reactions  for  proteids. 

The  quantity  of  the  poison  formed  in  cultures  depends  upon  the  composi- 
tion, reaction,  temperature  and  age  of  the  cidture  and  the  virulence  of  the  bacil- 
lus. The  poison  is  most  abundant  in  cultures  four  to  eight  weeks  old  at  body 
temperature.  It  is  obtained  in  approximate  purity  by  filtering  the  culture 
through  a  Chamberland  filter,  partly  evaporating  the  filtrate  in  vacuo  at  30° 
C,  and  precipitating  with  alcohol.  It  is  further  purified  by  repeated  solution 
in  water  and  precipitation  with  alcohol.  The  amorphous,  dry,  white  powder 
thus  obtained  contains  only  a  part  of  the  poison.  No  process  is  known  by 
which  it  can  be  obtained  in  purity.  The  powder  gives  the  characteristic  pro- 
teid reactions.  The  poison  is  soluble  in  water,  easily  precipitated  by  alcohol 
and  ammonium  sulphate,  is  dragged  down  with  fine  precipitates,  such  as  cal- 
cium phosphate,  is  only  slightly  dialyzable,  is  destroyed  in  solution  at  58°  C, 
when  dry  will  stand  70°  C,  and  in  solution  is  destroyed  by  direct  sunlight 
and  weakened  by  exposure  to  diffuse  daylight  and  oxygen.  When  inocu- 
lated into  guinea-pigs  and  rabbits,  it  produces  all  of  the  characteristic  symp- 
toms, including  paralysis,  and  the  lesions  of  diphtheria,  with  the  exception  of 
the  false  membrane.  It  is  of  appalling  potency,  according  to  Roux  and 
Yersin  four-tenths  of  a  milligram  sufficing  to  kill  eight  guinea-pigs.  When 
injected  in  a  sufficiently  small  but  fatal  dose,  the  poison  produces  no  apparent 
disturbance  for  days,  and  the  death  of  the  animal  may  occur  weeks  or  months 
afterward  with  characteristic  symptoms  and  lesions.  This  remarkable  behavior, 
so  unlike  that  which  we  are  accustomed  to  attribute  to  chemical  poisons,  raises 
the  question  whether  the  poison  may  not  be  reproduced  in  the  body  after  injec- 
tion, or  even  whether  the  substance  injected  is  itself  the  poison,  and  may  not 
be  something  in  the  nature  of  an  enzyme  which  leads  to  the  production  of 
the  real  poison  within  the  body.  These  questions,  which  may  be  raised  also 
regarding  the  tetanus  poison,  cannot  be  answered  with  our  present  knowledge. 
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It  has  been  shown  by  Welch  and  Flexner  that  the  diphtheria  poison 
produces  circumscribed  areas  of  necrosis  in  various  internal  organs,  and  that 
the  poison  which  causes  the  pseudo-membrane  is  contained  within  dead  diph- 
theria bacilli. 

There  are  no  bacterial  infectious  diseases  other  than  diphtheria  and 
tetanus,  which  have  been  reproduced  in  all  essential  features  by  inocula- 
ting animals  with  the  chemical  bacterial  products,  unless  one  chooses  to 
consider  as  such  the  production  of  abscesses  by  dead  bacteria  or  their  prod- 
ucts. We  possess,  however,  knowledge  of  some  of  the  bacterial  products  which 
are  concerned  in  producing  characteristic  phenomena  of  other  infectious  dis- 
eases. 

The  filtrate  of  old  liquid  cultures  of  tubercle  bacilli  contains  various 
proteids  which  are  but  slightly  toxic  for  healthy  persons,  but  are  highly  so 
for  tuberculous  human  beings  and  animals,  producing  remarkable  reactions 
and  modifications  of  tuberculous  lesions.  They  belong  to  the  bacterio-proteins 
which  withstand  boiling,  and  are  derived  from  the  bodies  of  the  tubercle  bacilli. 
Koch's  tuberculin  contains  these  various  proteids.  Masses  of  dead  tubercle 
bacilli  inoculated  subcutaneously  in  animals  cause  local  abscesses.  Prudden 
and  Hodenpyl  have  shown  that  suspensions  of  tubercle  bacilli,  killed  by  heat 
and  thoroughly  washed,  produce  when  injected  into  the  circulation  of  rabbits 
regular  giant-celled  tubercles,  differing  from  tubercles  caused  by  living  bacilli 
in  the  absence  of  caseation,  and  of  course  of  multiplication  of  the  bacilli.  The 
proteins  of  tubercle  bacilli  possess  in  high  degree  the  property  of  attracting 
leucocytes.  Prudden  suggests  that,  in  addition  to  these  positively  chemotactic 
tuberculo-proteins,  living  tubercle  bacilli  produce  in  the  body  two  other  classes 
of  poisons — one  which  causes  caseation  of  tubercles,  and  another  which  causes 
the  constitutional  symptoms  of  tuberculous  infection. 

.  Mallein  is  a  toxic  protein  of  the  glanders  bacillus,  bearing  much  the  same 
relation  to  glanders  that  tuberculin  does  to  tuberculosis. 

Small  quantities  of  virulent  cultures  of  the  cholera  bacillus  inoculated  into 
the  peritoneal  cavity  of  guinea-pigs  cause  death  in  a  few  hours,  with  symptoms 
of  profound  intoxication  resembling  those  of  the  algid  stage  of  cholera.  Accord- 
ing to  the  dose  and  virulence  of  the  cultures  and  the  susceptibility  of  the  animal, 
the  process  may  be  a  pure  intoxication  with  only  temporary  and  slight  multi- 
plication of  the  bacilli,  or  it  may  be  an  infection  with  marked  reproduction  of 
the  bacilli. 

The  germ-free  filtrate  of  fresh  cholera  cultures  in  bouillon  contains  little 
or  no  poison ;  that  of  cultures  a  month  old  contains  a  considerable  quantity, 
probably  extracted  from  the  bodies  of  dead  bacilli.  The  best-known  cholera 
toxins  are  those  derived  from  the  bacilli.  These  are  highly  poisonous,  as  is 
shown  by  the  fact  that  the  same  profound  symptoms  of  intoxication  which 
follow  the  introduction  of  the  living  bacilli  may  be  produced  by  the  dead 
bacilli  injected  in  slightly  larger  dose.  These  amorphous  toxins  incorporated 
with  the  bodies  of  the  cholera  bacilli  are  less  stable  substances  than  Buchner's 
bacterio-proteins.    Cultures  subjected  to  high  temperatures,  however,  are  still 
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poisonous.  By  cultivating  the  cholera  bacilli  in  a  medium  free  from  proteid 
material,  Brieger  and  Cohn  have  succeeded  in  obtaining  an  amorphous  cholera 
poison  devoid  of  the  essential  reactions  of  albuminous  substances,  with  the 
exception  of  a  slight  response  to  Millon's  reagent,  which  they  attribute  to 
admixture  with  a  part  of  the  substance  of  the  bacterial  cells. 

Ordinary  living  cultures  of  the  typhoid  bacillus  in  tolerably  large  doses 
kill  animals  chiefly  by  intoxication — sometimes,  however,  when  sufficiently 
virulent,  by  infection.  According  to  Vincent,  Sanarelli,  and  Chantemesse 
and  Widal,  the  typhoid  bacillus  by  combination  with  various  bacteria,  some 
saprophytic,  or  their  products,  may  become  so  exalted  in  virulence  as  to  pro- 
duce in  animals  genuine  infection,  with  extensive  multiplication  of  the  bacilli. 
Sterilized  cultures  of  the  typhoid  bacillus  are  poisonous.  Toxic  proteids, 
which  still  retain  considerable  poisonous  power  after  subjection  to  100°  C, 
can  be  extracted  from  the  typhoid  bacilli.  A  highly  poisonous  toxalbumin 
has  been  obtained  by  Brieger  and  Wassermann  from  the  organs  in  two  cases 
of  typhoid  fever  in  man.  One-tenth  of  a  gramme  killed  guinea-pigs  in 
twenty-four  to  forty-eight  hours,  with  reduction  of  temperature,  somnolence, 
and  general  prostration. 

G.  and  F.  Klemperer  have  given  the  name  "  pneumotoxin"  to  the  poison 
produced  by  the  pneumococcus  (micrococcus  lanceolatus).  We  have  no  definite 
information  as  to  the  nature  of  this  substance.  Most  investigators  have  had 
little  success  in  determining  the  existence  of  definite  toxic  substances  in  cul- 
tures of  the  pneumococcus.  As  a  rule,  very  large  quantities  of  sterilized  cul- 
tures or  of  the  germ-free  filtrate  of  virulent  cultures  of  this  organism  must 
be  injected  to  obtain  any  evidence  of  toxicity.  The  pneumococcus  is  extremely 
variable  in  virulence,  and  some  cultures  are  more  poisonous  than  others.  There 
is  evidence,  however,  of  the  formation  of  substances  of  considerable  toxicity  in 
animals  and  in  human  beings  infected  with  the  pneumococcus.  The  blood  in 
many  cases  of  croupous  pneumonia  is  in  a  high  degree  poisonous  when  injected 
into  rabbits,  and  this  toxic  property  does  not  disappear  immediately  after  the 
crisis. 

Various  interesting  toxic  and  immunizing  proteids  are  produced  by  the 
bacillus  pyocyaneus,  an  organism  which  sometimes  causes  general  infection  as 
well  as  local  inflammations  in  human  beings. 

Cultures  of  the  anthrax  bacillus  in  bouillon  are  devoid  of  appreciable  tox- 
icity ;  those  in  defibrinated  blood  are  somewhat  toxic.  Martin  finds  that  in 
culture  media  containing  a  proteid,  such  as  alkali  albumin,  capable  of  being 
digested  by  the  bacillus,  as  well  as  in  the  living  body,  the  anthrax  bacillus 
produces  poisonous  albumoses.  Hankin  also  finds  alburaoses  in  anthrax 
cultures  of  certain  composition  and  at  certain  temperatures.  Hankin's  albu- 
moses possess  some  immunizing  and  only  slight  toxic  power. 

Soluble  toxic  products  are  not  abundant  in  ordinary  cultures  of  the  pyogenic 
cocci.  Proteids  capable  of  causing  suppuration  have  been  separated  from  these 
cultures.  Rodet  and  Courmont  have  obtained  substances,  prol)ably  proteids,  of 
moderate  toxicity  from  old  cultures  of  the  staphylococcus  aureus.    We  have 
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clinical  evidence  that  in  some  human  infections  with  pyogenic  staphylococci, 
and  especially  streptococci,  toxic  substances  are  formed.  In  accordance  with 
this,  Brieger  and  Wassermann  obtained  a  toxalbumin  from  the  bloody  urine 
of  a  patient  with  facial  erysipelas,  and  Stern  found  the  blood  of  erysipelas 
patients  toxic.  Nissen  found  markedly  toxic  the  germ-free  blood  of  several 
patients  presenting  general  symptoms  from  acute  suppurative  processes  caused 
by  the  ordinary  pyogenic  staphylococci  and  streptococci.  There  are,  indeed, 
many  recorded  instances  of  -decided  toxicity  of  the  human  blood,  secretions, 
and  excretions  in  various  infectious  diseases. 

Capacity  to  produce  local,  especially  suppurative,  inflammation  is  a  property 
common  to  a  great  many  bacteria,  and  especially  to  such  as  are  weakened  in 
virulence  or  are  introduced  into  relatively  insusceptible  individuals.  This 
capacity  depends  upon  the  production  by  the  bacteria  of  positive  chemotactic 
substances  ;  that  is,  of  substances  which  attract  leucocytes  toward  them.  These 
chemotactic  substances  are  believed  to  be,  at  least  in  many  cases,  of  a  proteid 
nature.  Buchner  believes  that  it  is  especially  the  bacterio-proteins  discharged 
from  degenerating  and  dead  bacterial  cells  which  attract  leucocytes,  and  that 
the  specific  toxic  products  are  negatively  chemotactic — that  is,  repel  leucocytes. 
There  is  evidence,  however,  that  living  and  vigorous  bacteria,  as  well  as  dead 
bacteria,  may  attract  leucocytes.  Nor  are  all  dead  bacteria  positively  chemo- 
tactic. Massart  believes  that  living  bacteria  secrete  in  varying  degree  special 
chemotactic  substances,  positive  or  negative  according  to  their  concentration,  or 
perhaps  distinct  positive  and  negative  substances,  and  that  these  substances  are 
not  identical  with  the  toxic  products.  As  a  rule,  virulent  bacteria  attract  few 
leucocytes  in  a  susceptible  animal,  but  attract  them  in  large  number  in  an 
animal  naturally  insusceptible  or  rendered  so  by  vaccination.  To  this  rule 
there  are  exceptions. 

Bacteria  or  bacterial  products  when  injected  into  the  circulation  cause  a 
speedy  diminutron  in  the  number  of  leucocytes.  In  rapidly  fatal  infections 
this  diminution  is  often  extreme,  and  may  continue  until  death.  If  recovery 
take  place,  the  diminution  is  generally  followed  sooner  or  later  by  increase  in 
leucocytes  beyond  the  normal  number.  In  fatal  infections  of  protracted  course 
leucocytosis  may  or  may  not  occur,  there  being  often  notable  oscillation  in  the 
number  of  circulating  leucocytes.  When  the  bacteria  produce  local  inflamma- 
tions, there  is  generally  a  decided  increase  in  the  number  of  leucocytes  in  the 
blood.  These  experimental  facts  are  in  accordance  with  clinical  observations 
in  human  beings,  and  indicate  the  prognostic  value  to  be  attached  to  leucocy- 
tosis, and  especially  to  its  absence,  in  certain  infectious  diseases,  as  has  been 
demonstrated  in  pneumonia. 

The  phenomena  of  chemotaxis  show  that  it  is  not  only  the  distinctively  toxic 
bacterial  products  which  are  capable  of  influencing  infection.  Under  the  head 
of  Predisposition  mention  has  been  made  of  what  may  be  called  predisposing 
products  of  bacteria.  These  are  products  which,  with  or  without  causing 
manifest  symptoms  of  intoxication,  may  render  the  individual  receiving  them 
more  susceptible  to  infection,  either  to  the  bacteria  producing  them  or  to  other 
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bacteria.  Ordinary  saprophytes  may  produce  such  products.  On  the  other 
hand,  the  products  of  some  bacteria  are  antagonistic  to  infection  with  other 
bacteria. 

The  known  facts  concerning  the  biological  properties,  the  causal  relations, 
and  the  chemical  products  of  bacteria  have  shed  much  light  upon  many  patho- 
logical questions  concerning  infectious  diseases.  There  remain,  however,  a  vast 
number  of  unsolved  problems.  We  must  forego  a  further  consideration  of  the 
general  pathology  of  infections,  as  this  would  exceed  the  limits  assigned  to  this 
article. 

IMMUNITY:  PROPHYLACTIC  AND  CURATIVE  INOCULA- 
TIONS. 

Under  Predisposition  we  have  considered  various  conditions  which  influence 
susceptibility  to  infectious  diseases.  It  remains  now  to  consider  in  a  more  spe- 
cial way  the  subject  of  immunity. 

Immunity  from  an  infectious  disease  may  be  natural — ^that  is,  hereditary — 
or  acquired.  There  are  abundant  instances  of  the  natural  exemption  of  certain 
animal  species  from  diseases  to  which  other,  sometimes  closely  allied,  species 
are  susceptible.  Field  mice,  for  example,  are  resistant  to  mouse  septicsemia, 
which  is  in  the  highest  degree  fatal  to  house  mice,  and,  on  the  other  hand, 
field  mice  are  susceptible  to  glanders,  to  which  house  mice  are  refractory. 

Prolonged,  often  lifelong,  immunity  is  acquired  by  a  single  attack  of 
certain  infectious  diseases,  as  the  eruptive  fevers,  whooping  cough,  mumps, 
typhoid  fever,  yellow  fever,  and  syphilis.  There  are  other  infectious  diseases — 
for  instance,  diphtheria,  pneumonia,  and  Asiatic  cholera — an  attack  of  which 
confers  only  temporary  immunity.  Some  diseases,  particularly  erysipelas, 
leave  behind  after  a  time  no  increased  insusceptibility,  and  there  may  follow 
even  diminished  resistance  to  subsequent  attacks.  There  is  evidence  that  some 
degree  of  insusceptibility,  although  it  may  be  temporary  and  partial,  follows  an 
attack  of  most  infectious  diseases.  The  process  of  recovery  from  an  infectious 
disease  is  closely  related  to  tlie  production  of  immunity. 

Until  Pasteur's  discovery  in  1880  of  vaccination  against  chicken  cholera, 
vaccination  against  small-pox  was  the  only  instance  known  of  immunity  ac- 
quired by  this  procedure.  During  the  last  dozen  years  means  have  been  found 
of  rendering  susceptible  animals  more  or  less  insusceptible  to  a  large  number 
of  bacterial  diseases.  Thus  immunity  of  varying  degree  has  been  experi- 
mentally produced  in  animals  from  the  bacteria  of  chicken  cholera,  anthrax, 
erysipelas,  symptomatic  anthrax,  malignant  oedema,  hog  cholera,  typhoid  fever, 
hsemorrhagic  septicsemia,  vibrionic  septicaemia,  Asiatic  cholera,  diphtheria,  teta- 
nus, pneumococcus  infection,  pyocyaneus  disease,  proteus  infection,  the  bacillus 
coli  communis,  and  the  pyogenic  staphylococci  and  streptococci.  To  this  respect- 
able list  should  be  added  rabies,  the  specific  cause  of  which  is  unknown. 

It  is  by  these  important  discoveries  that  the  problems  of  immunity  have 
been  partly  removed  from  the  domain  of  pure  speculation  and  have  been 
opened  to  experimental  solution.    Independently  of  their  bearing  upon  the 
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theories  of  immunity,  the  modern  experimental  studies  of  this  subject  have 
disclosed  many  new  facts  and  points  of  view  so  interesting  and  important  that 
they  merit  consideration  in  this  work. 

The  principal  means  which  have  been  employed  to  produce  artificial  immu- 
nity are  as  follows : 

1.  Inoculation  of  small,  not  fatal,  quantities  of  living,  virulent  cultures  of 
the  specific  micro-organism  causing  the  disease. 

2.  Inoculation  of  the  living  specific  micro-organisms  partly  or  wholly 
attenuated  in  virulence.  The  ways  by  which  virulence  may  be  weakened  or 
annulled  have  already  been  described  (page  17). 

3.  Injection  of  products  of  the  micro-organism  causing  the  disease.  Use 
may  be  made  of  products  contained  in  or  obtained  from  sterilized  cultures  or 
germ-free  filtrates  of  cultures  or  of  products'  obtained  from  the  body  of  an 
infected  animal.  These  substances  may  be  injected  when  still  toxic,  or  more 
frequently  after  diminution  or  removal  of  their  toxicity.  The  principal  means 
of  reducing  toxic  power  and  increasing  vaccinating  power  are  heat  and  mix- 
ture with  certain  animal  juices,  particularly  thymus  extract,  or  with  trichlo- 
ride of  iodine  and  some  other  agents  injurious  to  bacterial  poisons.  The 
so-called  chemical  vaccines  belong  to  this  class.  They  have  a  very  wide  field 
of  application.  In  some  instances  partial  immunity  has  followed  the  intro- 
duction of  this  class  of  substances  into  the  stomach. 

4.  Injection  of  the  blood-seruna  or  other  fluids  from  animals  artificially 
rendered  immune  from  the  disease ;  also  the  ingestion  of  the  milk  of  such 
animals.  This  method  is  difi^erent  in  principle  from  the  preceding,  and  the 
resulting  immunity  presents  important  characteristics  which  will  be  explained 
later.  As  the  blood-serum  from  immunized  animals  may  possess  not  only 
prophylactic  but  also  curative  properties,  it  has  received  the  name  of  curative 
or  healing  serum. 

The  production  of  immunity  by  inoculation  of  a  bacterial  species  other 
than  that  which  causes  the  disease,  or  by  the  injection  of  chemical  substances 
not  derived  from  the  specific  bacteria  of  the  disease,  is  of  suchflimited  appli- 
cation that  it  will  not  be  considered  here. 

Frequently  two  or  more  of  the  principles  of  immunization  described  are 
combined  in  the  method  adopted.  As  a  rule,  various  methods  can  be  success- 
fully employed  in  producing  artificial  immunity  from  a  given  disease. 

Our  understanding  of  the  process  of  immunization  was  greatly  advanced 
by  the  discovery  that  immunity,  no  less  than  disease,  is  produced  by  the  chem- 
ical products  of  bacteria,  and  may  be  brought  about  by  these  substances,  not 
only  when  they  are  elaborated  after  the  introduction  of  the  living  micro-organ- 
isms in  the  body,  but  also  when  they  are  formed  in  cultures  or  in  other  animals. 
Hence  the  distinction  between  living  vaccines  and  chemical  vaccines  is  not  so 
fundamental  as  at  first  glance  might  appear. 

The  bacterial  products  which  produce  immunity  are  generally  believed  to 
be  proteids,  and  to  belong  especially  to  that  class  of  proteids  which  are  derived 
from  bacterial  cells. 
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There  is  evidence  that  toxic  proteids  can  confer  immunity,  but  the  fact 
that  immunity  can  be  more  readily  produced  by  sterilized  cultures  or  filtrates, 
deprived  by  heat  or  in  other  ways  of  poisonous  properties,  than  by  the  unaltered 
toxic  substances  has  led  to  the  view  that  the  immunizing  bacterial  products  are 
either  distinct  from  toxic  products  or  are  derived  from  them.  In  large  doses 
the  vaccinating  subtances  are  generally  more  or  less  poisonous. 

Immunity  does  not  follow  at  once  upon  the  introduction  of  the  vaccinating 
substances  into  the  body.  On  the  other  hand,  the  immediate  effect  of  their 
introduction  is  sometimes  increased  susceptibility.  There  is  a  period  of  more 
or  less  pronounced  reaction  before  immunity  is  established,  and  often  the  degree 
of  immunity  is  proportionate  to  the  intensity  of  the  reaction.  This  period  lasts 
usually  several  days,  but  it  may  be  completed  in  a  few  hours  or  may  extend  to 
two  or  three  weeks,  varying  according  to  the  micro-organism  and  the  character 
and  dose  of  the  vaccine  employed.  If  living  vaccine  be  used,  there  are  gen- 
erally local  inflammation  and  fever,  and  there  may  be  a  mild  attack  of  the 
disease.  It  is  not  necessary  that  the  bacteria  introduced  should  multiply 
beyond  the  neighborhood  of  the  point  of  inoculation.  Fever  and  loss  of 
weight  are  the  most  common  symptoms  of  the  reaction  following  the  injection 
of  chemical  vaccines,  which  may  or  may  not  cause  inflammation  at  the  site  of 
injection. 

The  immunity  which  is  conferred  from  a  disease  by  injecting  into  a  suscept- 
ible animal  the  blood-serum  or  other  fluids  of  another  animal  which  has 
already  been  rendered  artificially  immune  from  the  same  disease  is  contrasted 
in  important  particulars  with  that  produced  by  vaccinating  with  the  specific 
micro-organism  or  its  products.  By  the  former  method  we  introduce  fluids 
which  are  already  endowed  with  properties  upon  which  immunity  depends, 
whereas  by  the  latter  method  these  properties  must  first  be  developed  before 
immunity  is  established.  In  accordance  with  this  difference,  we  find  that  the 
blood-serum  from  an  artificially  immunized  animal  protects  at  once  or  within 
a  few  hours  after  its  introduction,  and  does  not  give  rise  to  any  notable  reac- 
tion. This  immediately  protective  effect  of  immune  serum  and  the  absence  of 
disturbing  reaction  are  qualities  which  suggested  the  use  of  such  serum  in  the 
treatment  of  infections.  The  degree  of  protection  afforded  is  in  direct  ratio  to 
the  quantity  of  immune  serum  introduced  and  to  the  degree  of  immunity  pos- 
sessed by  the  animal  from  which  the  serum  was  obtained.  According  to  Ehr- 
lich's  conception,  we  simply  transfer  a  part  of  the  immunity  possessed  by  one 
individual  to  another  individual,  and  this  second  individual  remains  protected 
only  as  long  as  the  immunity  substances  which  have  been  introduced  are 
retained  within  the  body.  Hence  immunity  conferred  in  this  way  is  called 
by  Ehrlich  passive  immunity,  in  distinction  from  the  more  stable  active 
immunity  produced  by  vaccination  with  mici'o-organisms  or  their  products. 
It  is  questionable,  however,  whether  we  are  justified  in  taking  quite  so  simple 
a  view  of  the  matter.  The  demonstration  is  not  conclusive  that  in  producing 
this  so-called  passive  immunity  immune  serum  or  other  immune  fluids  do  not 
bring  about  some  change  in  the  body  upon  which  the  final  immunity  really 
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depends.  This  change,  however,  whatever  it  may  be,  is  certainly  not  compar- 
able to  that  which  leads  to  the  development  of  active  immunity  with  its  ante- 
cedent reaction,  often  severe  and  prolonged  over  several  days. 

Passive  immunity  (to  retain  the  use  of  this  convenient  but  not  wholly 
correct  term)  is  of  shorter  duration  than  M'ell-established  active  immunity. 
It  may,  however,  continue,  with  diminishing  value,  for  at  least  two  months. 
Active  experimental  immunity  is  of  variable  duration.  Wiien  well  established 
it  may  in  the  case  of  some  diseases  continue  at  least  several  years. 

So  far  as  the  present  evidence  extends,  it  does  not  appear  that  any  very 
substantial  immunity  can  be  produced  by  injecting  the  blood  or  fluids  of 
naturally  immune  animals. 

It  is  a  general  law  that  a  given  micro-organism  and  its  products  are  capa- 
ble of  conferring  immunity  only  from  that  disease  which  is  caused  by  this 
organism.  An  animal  may,  however,  be  vaccinated  against  two  or  more 
pathogenic  micro-organisms.  The  products  of  the  tetanus  bacillus,  for 
example,  vaccinate  only  against  tetanus,  so  that  an  animal  made  immune 
from  tetanus  is  not  thereby  in  the  least  protected  from  diphtheria  or  any  other 
infection  than. tetanus.  The  tetanus  antitoxin  is  the  product  of  a  specific  reac- 
tion of  the  animal  body  induced  by  products  of  the  tetanus  bacillus,  and,  so  far 
as  is  known,  can  be  produced  only  by  this  bacillus;  and  the  same  general  state- 
ment, with  some  exceptions,  is  true  of  the  other  specific  immunity  substances. 
When,  therefore,  we  find  that  of  two  bacteria  presenting  many  characters  in  com- 
mon— for  example,  the  typhoid-bacillus  and  the  bacillus  coli  communis — the 
products  of  the  one  will  vaccinate  against  it,  but  not  against  the  other,  the  pre- 
sumption is  that  the  organisms  are  not  identical.  Moreover,  when  we  find  in 
animals  or  in  human  beings,  after  recovery  from  an  infectious  disease,  specific 
immunizing  substances  which  were  not  present  before  the  disease,  and  which,  so 
far  as  we  know,  can  be  produced  only  through  the  activity  of  a  given  micro-organ- 
ism, we  feel  justified  in  inferring  that  that  micro-organism  has  been  operative 
in  the  causation  of  the  disease.  It  is  manifest  that  we  possess  in  the  detection 
of  such  specific  immunizing  substances  a  valuable  method  of  demonstrating 
the  causal  relation  of  a  micro-organism  to  a  given  disease.  This  method  has 
given  positive  results  in  human  beings  for  diphtheria,  tetanus,  and  croupous 
pneumonia.  It  has  been  found  also  that  the  blood  of  persons  who  have  recov- 
ered from  cholera  or  typhoid  fever  possesses  decided,  often  very  powerful, 
properties  in  protecting  animals  from  the  pathogenic  effects  of  the  cholera 
spirillum  or  the  typhoid  bacillus  respectively.  Thus  Lazarus  found  in  two 
persons  who  had  recovered  from  cholera  that  yi^th  of  a  decimilligram  of  their 
blood-serum,  and  Wassermann  in  one  such  case  that  yfo"^^  ^  decimilligram 
of  the  serum  protected  guinea-pigs  from  the  effects  of  subsequent  inoculation 
with  a  quantity  of  cholera  bacilli  surely  fatal  to  unprotected  guinea-pigs. 
The  protective  influence  of  the  blood  progressively  increased  in  Wassermann's 
case  for  seven  weeks  after  recovery  from  cholera.  Similar  protective  proper- 
ties of  human  blood  against  the  typhoid  bacillus  have  been  found  after  recovery 
from  typhoid  fever.    These  observations  are  very  significant,  but  their  force  is 
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somewhat  lessened  by  the  fact  that  the  blood  of  persons  who  have  never  had 
cholera  or  typhoid  fever  sometimes  possesses  similar  protective  properties, 
although  less  constantly  and  generally  in  less  degree  than  in  the  case  of  those 
who  have  recovered  a  short  time  previously  from  these  diseases. 

A  principle  of  great  importance  is  that  immunity  may  be  augmented  in 
degree  by  the  gradual  employment  of  vaccines  of  increasing  strength,  followed 
by  the  introduction  of  the  virulent  micro-organisms  or  their  products,  until 
finally  sometimes  doses  vastly  larger  than  suffice  to  kill  unvaccinated  animals 
can  be  inoculated.  These  very  high  degrees  of  insusceptibility,  however,  have 
been  attained  only  in  the  case  of  those  toxic  diseases,  such  as  diphtheria  and 
tetanus,  the  immunity  from  which  depends  upon  an  antidotal  power  of  the 
blood  and  fluids  against  the  specific  poison  of  the  disease. 

When  we  come  to  test  experimental  immunity  from  various  micro-organ- 
isms by  injecting  into  the  protected  animal  these  organisms  or  their  poisonous 
products,  we  find  that  there  are  two  principal  kinds  of  insusceptibility.  With 
one  kind  the  animal  is  protected  against  a  fatal  dose  of  the  specific  bacteria 
without  possessing  any  decidedly  increased  tolerance  of  the  toxic  products  of 
the  bacteria.  According  to  some  observations,  immunity  of  this  kind  is  in 
some  instances  associated  even  with  diminished  tolerance  of  the  poisons.  This 
immunity  must  depend  upon  restraint  of  growth  or  destruction  of  the  bacteria 
or  upon  deprivation  of  their  power  of  producing  toxic  substances. 

With  the  other  kind  of  immunity  the  protected  animal  is  insusceptible  to 
the  poisonous  products  of  the  specific  organism,  so  that  even  if  the  organism 
should  survive  for  a  time  in  the  body,  it  is  reduced  to  the  level  of  an  ordinary 
saprophyte.  It  has  been  proposed  to  limit  the  term  "  immunity  "  to  the  first 
kind,  and  to  describe  as  "  poison-proof,"  but  not  immune,  those  individuals 
who  are  simply  insusceptible  to  the  poison.  While  recognizing  the  importance 
of  the  distinctions  mentioned,  it  does  not  seem  wise  at  present  thus  to  limit  the 
signification  of  the  word  immunity.  Our  knowledge  of  the  conditions  under- 
lying immunity  is  not  sufficient  to  determine  how  fundamental  these  distinctions 
really  are. 

A  moderate  degree  of  insusceptibility  to  the  specific  poisons  of  bacteria 
may  be  acquired  as  the  result  of  a  simple  tolerance  of  these  poisons,  but  when 
this  insusceptibility  exists  in  a  high  degree  after  immunization  it  is  due  to  the 
power  of  the  blood  and  other  fluids  of  the  immune  body  to  antagonize  these 
poisons.  If  the  specific  poison  be  mixed  outside  of  the  body  in  proper  pro- 
portion with  the  immune  blood-serum,  it  is  found  that  this  mixture  can  be 
injected  into  a  susceptible  animal  without  manifesting  poisonous  properties. 
It  has  been  generally  inferred  from  this  observation  that  the  fluids  of  the 
immunized  animal  actually  destroy  or  neutralize  the  poison.  Such  fluids  are 
therefore  said  to  be  toxicidal,  in  distinction  from  bactericidal,  and  the  anti- 
dote to  the  poison  is  called  antitoxin.  It  has  not,  however,  been  proven  that 
the  antitoxin  acts  by  destroying  the  toxin.  It  may  be  that  both  act  in  an 
antagonistic  manner  upon  the  living  cells  of  the  body,  the  antitoxin  rendering 
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the  cells  insusceptible  to  the  toxin.  Experiments  of  Buchner  indicate  the 
possibility  of  this  latter  explanation. 

We  have  no  definite  knowledge  of  the  chemical  nature  or  the  source  of 
these  antitoxins.  They  are  commonly  believed  to  be  proteids  of  some  form. 
They  are  less  susceptible  to  the  action  of  heat  and  other  injurious  agents  than 
are  the  so-called  toxalbumins.  The  albuminous  precipitates  thrown  down  from 
antitoxic  fluids  by  alcohol,  and  more  especially  those  obtained  by  adding  ammo- 
nium sulphate  or  magnesium  sulphate,  retain  in  the  dried  state  a  considerable 
part  of  the  antitoxin.  In  various  ways  antitoxins  may  be  obtained  in  a  more 
concentrated  form  than  in  the  original  fluids. 

Our  principal  knowledge  of  the  practically  and  scientifically  important 
subject  of  antitoxic  immunity  relates  to  tetanus  and  diphtheria,  and  to  the 
vegetable  toxalbumins,  abrin,  ricin,  and  robin,  studied  by  Ehrlich.  We  owe 
to  Behring  and  Kitasato  and  to  Ehrlich  the  pioneer  investigations  in  this  line. 
The  primary  immunization  of  susceptible  animals  from  tetanus  or  diphtheria 
may  be  accomplished  in  various  ways  by  the  bacilli  or  their  products  partly 
deprived  of  virulence  by  heat,  trichloride  of  iodine,  or  other  agents. 

A  most  important  characteristic  of  artificial  immunity  from  toxins  is  that  by 
successive  injections  of  increasing  amounts  of  the  poisonous  substances  into  the 
vaccinated  animals  the  antitoxic  or  immunizing  power  of  the  fluids  can  be  aug- 
mented to  an  astounding  degree.  It  is  in  this  way  that  the  immunizing  power  of 
the  fluids  may  become  sufficiently  high  to  exert  curative  effects  when  injected  after 
the  introduction  into  a  susceptible  animal  of  the  specific  micro-organism  or  its 
poison.  Each  fresh  injection  of  the  specific  poison  into  the  animal  undergoing 
immunization  uses  up  a  certain  amount  of  antitoxin,  but  this  primary  reduc- 
tion is  followed  each  time  by  a  rise  in  antitoxic  power.  A  partial  decline 
follows  this  elevation,  but  the  curve  remains  at  a  level  higher  than  that  exist- 
ing before  the  injection.  This  reaction  before  the  permanent  level  is  reached 
occupies  several  days.  Considerable  time,  therefore,  is  required  to  obtain 
blood  of  very  high  immunizing  power.  To  what  height  this  may  reach  we 
cannot  at  present  tell.  Behring  in  1892  estimated,  according  to  his  method, 
the  immunizing  value  of  the  blood-serum  of  a  horse  which  he  had  during  two 
years  rendered  increasingly  immune  from  tetanus  as  1  to  10,000,000,  by  which 
is  meant  that  Yo~oT5"oirot^^  <^<^'^i-  t)f  serum  will  protect  1  gram-weight  of  mouse 
from  the  subsequent  injection  of  the  smallest,  surely  fatal,  dose  of  the  tetanus 
poison,  or  1  ccm.  of  serum  suffices  to  immunize  500,000  mice,  weighing  each 
20  grams,  or  200  sheep,  weighing  each  50  kilo. 

Artificial  immunity  from  rabies  probably  depends  upon  this  so-called  anti- 
toxic power  of  the  blood  and  fluids  of  protected  animals,  and,  as  is  the  case 
with  acquired  immunity  from  tetanus  and  diphtheria,  this  power  may  be 
increased  by  successive  inoculations  with  the  virus  of  rabies. 

To  what  extent  acquired  immunity  from  other  infectious  diseases  affecting 
human  beings  depends  upon  an  antitoxic  power  of  the  blood  cannot  at  present 
be  stated.  It  has  been  claimed  by  the  Klemperers  that  this  is  the  explanation 
of  immunity  from  the  micrococcus  lanceolatus,  which  causes  croupous  pneu- 
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monia.  Their  observations  on  this  point  are  not  in  accord  with  those  of 
several  other  experimenters.  The  experimental  immunity  which  can  readily 
be  produced  in  animals  from  the  bacteria  of  cholera  and  of  typhoid  fever  has 
also  been  referred  to  the  development  of  an  antitoxic  power  of  the  blood,  but 
recent  investigations  indicate  that  animals  protected  by  vaccination  against 
these  bacteria  are  not  insusceptible  in  any  marked  degree  to  their  poisons. 

The  blood  of  animals  protected  by  vaccination  from  the  pneumococcus,  the 
cholera  spirillum,  or  the  typhoid  bacillus  is  capable  of  protecting  susceptible 
animals  from  subsequent  inoculation  with  these  micro-organisms.  This  pro- 
tective power  of  the  blood  reaches  the  highest  degree  in  cases  of  antitoxic 
immunity,  but  it  accompanies  also  artificial  immunity,  which  is  unattended  by 
insusceptibility  to  the  specific  poisons  of  the  causal  micro-organism.  It  seems 
to  belong  to  any  solid  acquired  immunity. 

There  are  many  infectious  diseases  acquired  immunity  from  which  cannot 
be  explained  by  the  existence  of  an  antitoxic  power  of  the  blood  analo- 
gous to  that  present  in  artificial  immunity  from  diphtheria  and  tetanus. 
Immunity  from  anthrax  and  other  septicsemic  diseases,  accompanied  by 
great  invasion  of  the  blood  with  bacteria,  cannot  be  explained  in  this  way. 
The  antitoxic  principle  does  not  furnish  an  explanation  even  for  natural, 
hereditary  immunity  from  tetanus  and  diphtheria.  The  blood  of  the  hen, 
which  is  naturally  immune  from  tetanus,  is  not  an  antidote  to  the  tetanus 
poison,  but  it  may  acquire  this  antitoxic  power  after  injection  of  this  poison, 
notwithstanding  the  fiict  that  the  hen  is  not  susceptible  to  it.  This  is  an 
illustration  of  the  fact  that  tolerance  by  the  body-cells  of  specific  bacterial 
poisons  may  exist  without  any  antidotal  power  of  the  blood  and  fluids  against 
these  poisons.  It  also  shows  the  wide  difference  there  may  be  between  the 
basis  of  natural  immunity  and  that  of  acquired  immunity  from  one  and  the 
same  disease.  The  same  general  statements  are  true  as  regards  rats  and  diph- 
theria. 

Difficulty  has  been  found  in  conferring  immunity  from  diseases  caused  by 
the  multiplication  of  bacteria  in  the  intestinal  canal.  Guinea-pigs  and  rabbits 
vaccinated  against  the  cholera  bacillus  are  protected  against  several  times  the 
fatal  dose  of  cholera  cultures  introduced  into  the  peritoneal  cavity,  but  it  is  not 
satisfactorily  established  that  they  are  protected  from  infection  with  cultures 
introduced  by  way  of  the  stomach  and  intestine  under  the  conditions  in  which 
this  mode  of  introduction  causes  infection.  Infections  and  intoxications  of 
animals  with  cholera  or  ty])hoid  bacilli  inoculated  into  the  peritoneal  cavity 
are  so  different  from  the  natural  diseases  in  human  beings  that  we  must  be 
very  guarded  in  applying  to  the  latter  these  experimental  results. 

The  discovery  by  Ehrlich  that  immunity  may  be  afforded  by  the  ingestion 
as  well  as  the  injection  of  the  milk  of  immunized  animals  is  an  important 
contribution  to  our  knowledge  of  immunity  and  to  our  resources  in  the  way 
of  prophylaxis  and  treatment.  It  bears  upon  the  question  of  inheritance  of 
acquired  immunity. 

Acquired  immunity  may  be  transmitted  from  the  mother  to  her  offspring. 
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The  question  of  germinal  transmission  of  acquired  immunity  not  only  is  of 
medical  interest,  but  bears  also  upon  the  great  problem  of  inheritance  of 
acquired  traits.  Only  paternal  inheritance  can  give  a  conclusive  answer  to 
this  question,  at  least  so  far  as  mammals  are  concerned.  In  the  case  of  inherit- 
ance of  acquired  immunity  from  the  mother,  the  possibility  of  transmission 
through  the  placenta  rather  than  through  the  ovum  cannot  be  excluded. 

The  only  instance  known  to  the  writer  in  human  beings  in  which  it  has 
beto  claimed  that  artificial  immunity  may  be  acquired  by  germinal  inheritance 
is  that  embodied  in  Profeta's  law,  which  asserts  that  healthy  children  born 
of  syphilitic  parents  are  protected  against  syphilis.  The  evidence,  however, 
is  certainly  inconclusive  that  the  healthy  child  of  a  syphilitic  father  and  a 
non-syphilitic  mother  enjoys  any  increased  insusceptibility  to  syphilis.  The 
experimental  data  bearing  upon  this  question  are  too  meagre  to  furnish  a 
definite  answer.  Ehrlich  found  that  mice  born  of  normal  mothers  impreg- 
nated by  males  rendered  highly  immune  from  the  toxic  phytalbumoses, 
abrin  and  ricin,  possessed  no  immunity  whatever  from  these  substances,  and 
he  therefore  concludes  that  "the  idioplasm  of  the  sperm  is  not  capable  of 
transmitting  immunity."  On  the  other  hand,  Tizzoni  and  Centanni  assert 
that  acquired  immunity  from  rabies  may  be  transmitted,  although  much  less- 
ened in  degree,  from  the  immunized  father  to  the  offspring  of  mothers  unpro- 
tected against  this  disease,  and  Tizzoni  and  Cattani  claim  to  possess  the  same 
evidence  for  tetanus.  They  interpret  these  results  as  in  support  of  the  doctrine 
of  inheritance  of  acquired  traits.  Similar  experiments  by  other  investigators 
have  afforded  negative  results. 

Passing  to  placental  inheritance,  we  have  to  consider  three  possibilities:  (1) 
protection  afforded  by  contracting  the  disease  in  utero ;  (2)  protection  resulting 
from  the  reception  of  vaccinating  substances  from  the  mother  (active  immu- 
nity) ;  (3)  protection  conferred  by  the  reception  of  developed  immunity  sub- 
stances from  the  mother  (passive  immunity).  There  is  no  doubt  as  to  the 
occurrence  of  the  first  and  third  modes  of  protection.  We  have  already 
considered  sufficiently  intra-uterine  foetal  infection,  which  does  not  bear  upon 
the  question  of  inheritance  of  acquired  immunity.  The  occurrence  of  immu- 
nity as  the  result  of  reception  by  the  foetus  of  immunity  substances  contained 
in  the  mother  has  been  demonstrated  by  Ehrlich  for  immunity  from  abrin, 
ricin,  and  robin,  and  by  Tizzoni  and  others  for  tetanus  and  rabies.  This 
passive  immunity  is  reinforced  after  birth  by  ingestion  of  the  mother's  milk, 
which  possesses  the  same  protective  properties  as  the  blood.  By  this  reinforce- 
ment it  continues  longer  than  would  otherwise  be  the  case.  The  observations 
concerning  inherited  artificial  immunity  in  human  beings  from  small-pox, 
syphilis,  and,  doubtfully,  vaccinia,  and  in  animals  from  sheep-pox,  anthrax, 
symptomatic  anthrax,  pneumococcus  infection,  infection  with  the  typhoid 
bacillus,  and  some  other  diseases,  have  not  generally  been  made  under 
conditions  which  permit  a  positive  decision  as  to  whether  the  immunity  is 
the  result  of  vaccination  of  the  foetus  coincidently  Avith  that  of  the  mother, 
or  of  the  simple  transmission  of  developed  immunity  from  mother  to  foetus. 
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subsequently  reinforced  by  the  mother's  milk.  When  the  mother's  immunity 
is  induced  during  pregnancy  by  recovery  from  infection  or  by  vaccination  with 
bacterial  products,  it  does  not  necessarily  follow  that  acquired  foetal  immunity 
is  due  also  to  vaccination.  It  may  be  so-called  passive  immunity.  The  dura- 
tion of  the  inherited  immunity  may  atford  an  answer  to  this  question. 

Tlie  only  instance  known  in  which  immunity  appears  to  be  received  by  the 
mother  from  the  foetus  is  that  sometimes  observed  in  the  healthy  mothers  of 
syphilitic  infants  (Colics'  law). 

We  possess  no  general  explanation  of  the  basis  of  immunity.  It  is  certain 
that  the  various  kinds  of  immunity — the  immunity  of  plants  and  of  animals, 
the  immunity  of  warm-blooded  and  of  cold-blooded  animals,  the  immunity 
from  ordinary  obligate  saprophytes  and  that  from  pathogenic  organisms,  im- 
munity from  bacterial  poisons  and  that  from  the  bacterial  cells  alone,  natural 
immunity  and  acquired  immunity — do  not  all  depend  upon  the  same  causes. 
We  can  give  space  here  to  a  brief  consideration  only  of  those  theories  of 
immunity  which  rest  upon  some  experimental  basis  of  facts. 

The  leading  theories  of  immunity  which  more  especially  concern  us  may 
be  brought  into  two  classes — one  which  attributes  immuiaity  to  the  direct  and 
active  intervention  of  the  living  cells  of  the  body,  and  the  other,  which 
explains  immunity  by  the  properties  of  the  extracellular  fluids  of  the  body. 
In  the  last  analysis  these  properties  of  the  body  humors  must  depend  upon 
the  activities  of  cells,  so  that  we  must  have  recourse  either  directly  or  indirectly 
to  cellular  functions  in  any  adequate  explanation  of  immunity. 

The  chief  representative  of  the  first  class  of  theories  is  the  phagocytic 
theory,  which  has  been  elaborated  by  MetchnikofF  with  a  wealth  of  detail 
and  a  clearness  and  charm  of  presentation  which  make  this  theory  the  most 
fascinating  and  satisfying  to  the  mind  of  all.  It  has  also  the  advantage  of  a 
wider  applicability,  if  accepted,  than  any  other  explanation  of  immunity. 

The  phagocytic  theory  supposes  that  immunity  depends  upon  the  seizure  of 
invading  micro-organisms  by  amoeboid  cells  of  the  body,  and  the  subsequent 
destruction  of  these  organisms  by  digestion  or  other  chemical  agencies  in  the 
interior  of  the  cells.  The  polynuclear  leucocytes  are  the  most  numerous  and 
important  phagocytes,  but  other  mesodermic  cells  may  perform  the  same  func- 
tion. According  to  this  view,  the  phagocytes  are  charged  with  the  defence  of 
the  body,  and  engage  in  a  veritable  conflict  with  the  parasites.  Immunity  is 
acquired  when  the  phagocytes  have  gained  tolerance  of  the  poisons  of  micro- 
organisms and  are  no  longer  repelled  by  them. 

The  main  support  of  the  phagocytic  theory  is  found  in  the  difference  in 
behavior  toward  invading  micro-organisms  between  the  leucocytes  of  a  sus- 
ceptible and  those  of  an  insusceptible  individual.  If  the  individual  is  insus- 
ceptible, phagocytes,  chiefly  leucocytes,  accumulate  around  the  micro-organisms 
and  take  them  up,  whereas  in  a  susceptible  individual  this  phagocytosis  is 
generally  absent  or  present  only  in  small  degree. 

Undoubtedly  there  exists  as  a  general  law,  to  which  there  are  not  a  few 
exceptions,  this  parallelism  between  phagocytosis  and  immunity.  But  in  order 
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to  prove  that  insusceptibility  is  to  be  explained  solely  or  chiefly  by  phagocyto- 
sis, it  must  be  shown  that  the  micro-oi'ganisms  have  not  first  been  injured  by 
extracellular  agencies  before  their  reception  by  phagocytes,  and  also  that,  even 
if  living  and  virulent  micro-organisms  are  seized  and  destroyed  within  cells, 
they  may  not  also  be  weakened  or  killed  outside  of  the  cells. 

In  the  opinion  of  the  writer  these  objections  have  not  been  overthrown 
by  the  supporters  of  the  phagocytic  hypothesis.  It  is  true  that  Metchni- 
koff  has  proven  that  phagocytes  may  take  up  living  and  apparently  viru- 
lent bacteria,  and  that  these  bacteria  undergo  degeneration  and  death  in  the 
interior  of  the  cells.  But  he  has  not  shown  that,  as  a  rule,  bacteria  when 
taken  up  by  cells  have  suffered  no  injury  from  extracellular  agencies ; 
and,  inasmuch  as  we  know  that  fluids  of  the  body  may  damage  bacteria,  the 
phagocytic  theory  must  bring  evidence  of  the  exclusion  of  these  agencies. 
Direct  observations  which  show  that  bacteria  which  have  been  introduced  into 
the  body  may  degenerate  and  die  not  only  within  cells,  but  also  outside  of 
them  in  the  humors  and  tissues,  are  many  and  come  from  good  investigators, 
and,  although  vigorously  contested  by  Metchnikolf,  must  be  accepted. 

The  principles  of  chemotaxis  have  been  urged  both  for  and  against  the 
phagocytic  theory.  Those  who  hold  with  Buchner  that  it  is  chiefly  or  exclu- 
sively the  proteids  derived  from  degenerating  and  dead  bacteria  which  attract 
leucocytes,  whereas  the  toxic  proteids  repel  them,  consider  that  this  is  the 
strongest  argument  against  the  phagocytic  theory.  But,  as  has  already  been 
mentioned,  there  is  evidence  that  also  living  and  vigorous  bacteria  may  secrete 
positively  chemotactic  substances,  so  that  we  are  not  inclined  to  give  decisive 
weight  to  this  line  of  argument. 

It  has  been  urged  against  the  phagocytic  theory  that  in  chronic  infections 
like  tuberculosis  and  leprosy,  and  in  some  acute  infections,  notably  mouse 
septicaemia,  living  bacteria  multiply  and  flourish  in  large  numbers  inside  of 
leucocytes  and  other  cells,  and  often  destroy  these  cells.  The  supporters  of 
the  theory  reply  that  it  is  not  enough  that  parasites  should  be  simply  received 
by  leucocytes  :  the  intracellular  agents  of  destruction  must  be  operative.  The 
phagocytes  have  done  their  best,  but  these  bacteria  adapt  themselves  to  the 
medium  within  the  cells  and  triumph  over  them. 

We  cannot  therefore  assign  to  phagocytosis  the  exclusive  role  which  is 
given  to  it  by  Metchnikoff  in  the  explanation  of  immunity.  That  it  plays  a 
part  cannot  be  doubted;  the  only  question  is,  How  important  a  part"?  To 
regard  the  phagocytes  simply  as  scavengers  and  crematories  for  dead  micro- 
organisms is  not  in  accordance  with  the  undoubted  fact  that  they  may  seize 
and  destroy  living  bacteria.  Some  think  that  the  phagocytes  complete  the 
work  of  destruction  already  begun  outside  of  them ;  others  believe  that 
micro-organisms  perish  equally  inside  and  outside  of  the  cells,  the  conditions 
being  perhaps  more  unfavorable  for  them  within  the  cells ;  and  others  hold 
that  the  antibacterial  properties  of  the  extracellular  fluids  are  produced  or 
increased  through  the  agency  of  leucocytes  and  other  cells.  Kossell  believes 
that  nucleinic  acid  contained  in  or  derived  from  leucocytes  and  other  cells  is 
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the  chief  bactericidal  agent.  It  has  been  held  that  leucocytes  may  form  a  wall 
around  micro-organisms  and  mechanically  hem  them  in. 

There  are  many  theories  which  attempt  to  explain  immunity  by  the  prop- 
erties of  the  body  humors. 

It  has  been  urged  that  immunity  may  depend  upon  a  lack  of  nutritive 
material  capable  of  assimilation  by  the  micro-organism  in  question,  which 
therefore  dies  of  innutrition.  This  explanation  may  apply  to  some  instances 
of  natural  immunity — for  example,  from  ordinary  saprophytes — but  experi- 
ments have  made  it  impossible  to  accept  it  as  the  explanation  of  most  cases  of 
immunity,  especially  of  acquired  immunity. 

The  process  of  immunization  and  the  phenomena  of  immunity  already 
described  necessitate  the  rejection  of  the  retention  hypothesis,  at  least  in  its 
original  form,  according  to  which  acquired  immunity  was  thought  to  depend 
upon  the  retention  for  an  indefinite  period  within  the  body  of  products  of  the 
micro-organism  from  which  protection  has  been  acquired. 

The  power  of  the  fluids,  particularly  the  blood,  of  destroying  or  antago- 
nizing the  action  of  the  specific  poisons  of  micro-organisms  is  the  explanation 
of  acquired  immunity  from  a  certain  number  of  toxic  diseases  already  con- 
sidered. Indeed,  this  antitoxic  power  is  the  most  thoroughly  demonstrated 
explanation  of  immunity  which  we  have,  but  it  is  applicable  only  to  a  limited 
number  of  diseases — exactly  how  large  a  number  we  cannot  at  present  say — 
and  apj)arently  only  to  acquired  immunity. 

Of  the  humoral  theories  of  immunity,  the  one  which  deserves  most  consid- 
eration for  diseases  in  which  the  antitoxic  power  of  the  blood  does  not  come 
into  question  is  that  which  attributes  immunity  to  a  direct  germicidal  action 
of  the  blood  and  fluids  of  the  body.  Since  the  important  investigations  of 
Nuttall  upon  the  power  of  the  blood  and  other  fluids  to  kill  bacteria  in  a  short 
time,  this  theory  of  immunity  has  had  many  supporters. 

Buchner  has  given  the  name  of  "alexins,"  and  Hankin  that  of  "defensive 
proteids "  to  the  bactericidal  and  antitoxic  substances  of  the  blood  and  body 
fluids.  Bactericidal  alexins  are  believed  to  be  proteids  of  an  unstable  nature. 
Tliey  lose  their  characteristic  property  when  deprived  by  dialysis  of  their 
combination  with  certain  salts.  Vaughan  has  shown  that  solutions  of  nuclein 
are  powerfully  germicidal.  According  to  Kossell  and  to  Vaughan,  the  most 
important  bactericidal  agent  in  the  body  is  to  be  found  in  nucleinic  acid  or  in 
nucleins.  The  bactericidal  power  of  blood  belongs  to  the  serum  independently 
of  the  presence  of  cells,  and  is  tested  by  mixing  with  the  sterile  blood-serum  or 
other  fluids  outside  of  the  body  a  known  number  of  bacteria,  and  determining 
quantitatively,  by  well-established  methods  at  definite  intervals  of  time,  whether 
the  bacteria  have  multiplied  or  been  arrested  in  development  or  have  died.  It 
is  found  that  the  blood-serum  varies  in  bactericidal  power  according  to  the 
animal  from  which  it  is  derived,  and  according  to  the  species  of  bacteria  with 
which  it  is  tested.  According  to  these  varying  conditions  there  are  all  grades 
of  action,  from  entire  absence  of  bactericidal  power  to  a  capacity  of  killing 
many  hundred  thousand  bacteria  within  a  few  houi's. 
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The  chief  difficulty  with  this  theory  of  immunity  has  been  to  establish  any 
such  correspondence  between  insusceptibility  and  bactericidal  power  of  the 
blood  and  fluids  as  exists  between  phagocytosis  and  immunity.  We  find,  on 
the  one  hand,  that  the  blood-serum  of  some  animals  susceptible  to  a  given 
bacterium  is  destructive  in  marked  degree  to  this  organism,  and,  on  the  other 
hand,  that  the  serum  of  some  animals  insusceptible  to  a  bacterial  species  is 
devoid  of  notable  bactericidal  power  over  this  species.  There  are  many  cases 
in  which  we  cannot  at  present  explain  immunity  by  any  demonstrated  anti- 
bacterial action  of  the  blood  and  fluids,  but  this  is  not  saying  that  such  action 
is  absent  in  these  cases. 

There  are,  however,  several  striking  instances  of  correspondence  between 
immunity  and  bactericidal  power  of  the  blood.  This  is  true  in  some  cases  of 
natural  immunity,  but  more  convincing  are  those  cases  in  which  the  bacteri- 
cidal capacity  is  developed  as  an  accompaniment  of  acquired  immunity.  The 
blood-serum  of  normal  guinea-pigs  possesses  relatively  little  bactericidal  power 
over  the  vibrio  Metchnikovi,  but  that  of  guinea-pigs  rendered  by  vaccination 
insusceptible  to  this  organism  has  acquired  the  power  of  killing  in  a  short 
time  large  numbers  of  the  vibrio.  A  similar  difference  has  been  demonstrated, 
although  less  constantly,  between  the  blood  of  normal  guinea-pigs  and  that  of 
guinea-pigs  vaccinated  against  the  cholera  vibrio,  which  is  very  similar  in 
morphology  and  biological  properties  to  the  vibrio  of  MetchnikofP.  Metch- 
nikoff  attempts  to  break  the  force  of  these  observations  by  the  contention  that 
the  bacteria  may  indeed  be  killed  by  the  blood-serum  outside  of  the  body,  but 
that  they  are  not  killed  by  the  blood  and  fluids  in  the  living  body.  The  con- 
ditions are  of  course  different  in  the  living  body  from  those  in  the  test-tube, 
but  there  is  evidence  that  the  bactericidal  power  of  the  fluids  may  be  exerted 
within  the  body,  although  often  less  completely  and  less  rapidly  than  in  the 
test-tube. 

It  is  permissible  to  suppose  that  antibacterial  properties  may  pertain  to  the 
extracellular  fluids  within  the  living  body,  when  they  are  not  always  demon- 
strable in  fluids  withdrawn  from  the  body,  and  also  that  these  properties  may 
be  latent  and  developed  in  the  immune  individual  as  the  result  of  a  reaction 
set  up  by  the  invasion  of  the  bacteria ;  but  we  have  little  positive  evidence  to 
support  these  suppositions. 

It  has  been  claimed  that  immunity  may  sometimes  depend  upon  other 
properties  of  the  fluids  besides  the  bactericidal  and  antitoxic,  such  as  simple 
restraint  of  growth  or  attenuation  of  virulence  or  deprivation  of  the  power  of 
producing  toxic  substances. 

» 

We  have  considered,  thus  far,  the  protection  which  may  be  afforded  by 
immunizing  substances  when  introduced  into  the  animal  body  before  the 
entrance  of  pathogenic  micro-organisms.  We  have  seen  that  as  regards 
many  important  micro-organisms  of  disease  there  is  no  especial  difficulty  in 
conferring  upon  animals  greater  or  less  insusceptibility  to  subsequent  infec- 
tion.   When,  however,  the  attempt  is  made  to  give  protection  by  these  sub- 
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stances  after  the  pathogenic  organisms  have  been  introduced  into  the  body, 
the  difficulties  in  attaining  success  become  greater  and  greater  as  time  elapses, 
and  after  the  symptoms  are  well  marked  the  difficulties  are  vastly  greater  in 
effecting  cure  than  they  are  in  simple  immunization  before  infection. 

Curative  substances  have  been  sought  for  among  the  cultural  products  of 
bacteria.  Koch's  tuberculin  is  a  notable  example.  The  specific  vaccinating 
substances  have  been  applied  to  the  treatment  of  experimental  infections. 
There  are,  however,  serious  obstacles  to  attaining  success  in  healing  with  these 
bacterial  products.  These  vaccinating  substances  require,  as  a  rule,  consider- 
able time,  two  or  three  days,  and  usually  longei",  to  produce  immunity.  They 
must  therefore  be  obtained  generally  in  a  more  concentrated  form  if  they  are 
to  be  used  for  acute  infections.  In  some  instances  such  concentration  has  been 
accomplished.  This  class  of  bacterial  products,  unless  completely  deprived  of 
toxic  properties,  is  likely  to  produce  a  reaction  which  is  distinctly  unfavorable, 
and  may  increase  susceptibility  to  the  micro-organism  forming  them.  In  a 
few  instances  this  difficulty  also  has  been  overcome.  The  successes,  however, 
which  have  been  attained  in  animals  with  concentrated  immunizing  and  non- 
toxic bacterial  products  injected  after  the  entrance  of  the  micro-organisms  into 
the  body  have  been  only  modest,  and  consist  chiefly  in  conferring  protection 
when  the  treatment  has  begun  before  the  manifestation  of  distinct  symptoms 
or  in  infections  of  slow  progress  and  only  moderate  intensity. 

Greater  success  has  been  reached  in  treating  experimental  infections  or 
intoxications  by  means  of  the  blood-serum,  milk,  or  other  fluids  from  ani- 
mals which  have  been  rendered  by  vaccination  immune  from  the  micro-or- 
ganisms causing  the  disease.  This  method  of  treatment  is  called  blood-serura 
therapy  hj  Behring,  who  has  been  especially  active  in  developing  its  princi- 
ples. The  characteristic  properties  of  this  curative  serum  have  already  been 
described. 

The  principles  of  blood-serum  therapy  have  been  worked  out  most  fully  for 
tetanus  and  diphtheria.  It  has  been  found  that  the  curative  properties  of  the 
serum  are  in  direct  proportion  to  the  quantity  injected  and  to  the  degree  of 
immunity  possessed  by  the  animal  yielding  the  serum.  To  produce  the  same 
curative  effects  in  large  animals  as  in  small  it  is  necessaiy  to  inject  proportion- 
ately larger  amounts,  and  as  regards  tetanus  these  amounts  stand  in  approxi- 
mately direct  ratio  to  the  respective  weights  of  the  animals.  Of  decisive 
influence  upon  the  result  are  the  stage  and  the  intensity  of  the  disease.  If 
the  serum  be  injected  immediately  after  the  reception  of  the  virus,  a  larger 
quantity  of  serum  is  required  to  afford  protection  than  a  few  hours  previously, 
and  the  amount  required  increases  as  time  elapses,  until  as  soon  as  the  very 
first  symptoms  of  the  minimal  fatal  dose  of  the  tetanus  poison  appear  in  the 
mouse,  one  thousand  times  the  quantity  of  serum  necessary  for  simple  immu- 
nization must  be  injected,  and  with  each  succeeding  hour  the  requisite  amount 
increases  at  an  enormous  rate,  so  that  after  twenty-four  hours  the  necessary 
quantity  of  serum  possessing  an  immunizing  value  of  1  to  1,000,000  is  too 
great  to  be  introduced  into  the  animal  (Behring).    The  larger  the  amount  of 
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tetamis-poison  which  has  been  received,  the  greater  must  be  the  quantity  of 
healing  serum  injected. 

A  desideratum,  as  yet  only  imperfectly  attained,  is  a  method  of  obtaining 
the  specific  curative  substances  in  a  much  more  concentrated  and  easily  pre- 
served form  than  in  the  original  fluids. 

The  conditions  have  been  found,  as  regards  progressive  increase  of  dosage 
of  serum  according  to  the  stage  of  the  disease,  decidedly  more  favorable  for 
experimental  diphtheria  than  for  tetanus. 

It  is  evident  that  the  difficulties  to  be  overcome  in  the  successful  application 
of  serum-therapy  to  large  animals  and  to  man  are  great.  It  is  important  not 
to  generalize,  but  to  work  out  for  each  disease  separately  a  sound  experimental 
basis  for  this  mode  of  treatment,  as  has  already  been  done  with  considerable 
success  for  tetanus.  This  statement  is  sufficiently  evident  when  we  consider 
the  varying  conditions  which  underlie  immunity  from  different  diseases,  the 
varying  degrees  of  immunity  attainable,  and  our  imperfect  knowledge  as  to 
both  of  these  points  as  regards  many  diseases.  The  consideration  of  the,  as 
yet  only  very  limited,  applications  of  serum-therapy  to  human  diseases  belongs 
to  other  sections  of  this  work. 


DIATHETIC  DISEASES. 

By  henry  M.  LYMAN. 


The  term  diathesis  has  been  employed  to  designate  so  many  different 
bodily  conditions  and  diseases  that  it  has  lost  a  great  part  of  its  original  pre- 
cision, and  has  consequently  fallen  into  considerable  disfavor.  This  fact  is  to 
be  regretted,  for  a  careful  analysis  of  the  nature  and  conditions  of  disease  brings 
clearly  to  view  the  intimate  relationship  that  exists  between  a  large  class  of 
bodily  disorders  and  certain  peculiarities  of  original  constitution  and  function. 
In  order  to  secure  the  advantage  of  such  observations  it  is  necessary  to  rehabil- 
itate the  term  by  the  aid  of  a  few  precise  definitions. 

Before  proceeding  to  the  work  of  definition,  it  is,  however,  desirable  to 
review  briefly  the  physiological  processes  by  which  a  continual  circulation  of 
matter  is  maintained  throughout  the  protoplasmic  molecules  of  a  living  organ- 
ism. Thus  viewed,  a  continual  procession  of  non-living  atoms  is  perceived  to 
penetrate  the  living  molecules,  where  they  are  transformed  into  living  matter, 
and  are  subjected  to  various  chemical  reactions  with  oxygen  by  which  the 
complex  molecule  is  reduced  once  more  to  the  condition  of  non-living  matter 
that  is  finally  expelled  from  the  organism  to  give  place  for  another  group  of 
nutrient  particles.  Within  each  protoplasmic  molecule  successive  atoms  are 
continually  born  into  the  world  of  life,  where  they  live  and  act  and  die,  and 
disappear  to  rejoin  their  dead  companions  in  the  universe  of  matter. 

The  continuous  exchange  that  is  thus  eifected  within  the  protoplasmic 
molecules  of  an  organized  body  constitutes  the  process  of  nutrition  :  it  consists 
of  assimilation,  reaction,  and  disassimilation.  Under  the  influence  of  these 
processes  the  latent  energies  that  have  been  stored  up  in  the  nutrient  particles 
that  enter  the  organism  are  liberated  within  the  molecules  of  living  matter, 
and  thus  furnish  motive-power,  heat,  electricity,  and  chemical  forces  which  are 
transmitted  through  the  intervention  of  the  nervous  system  and  the  circula- 
tory fluids  to  all  parts  of  the  body. 

The  controlling  influence  of  the  nervous  system  over  the  processes  of 
nutrition  is  a  matter  of  daily  observation  when  it  is  made  conspicuous  by  the 
effects  of  nervous  diseases  and  modification  of  structure  in  the  brain  or  the 
great  ganglia  at  its  base.  The  destruction  of  gray  matter  in  the  ventral  horns 
of  the  spinal  cord  produces  far-reaching  and  most  conspicuous  changes  in  the 
growth  and  function  of  distant  muscles,  bones,  and  skin.  The  function  of 
nutrition  may,  however,  be  otherwise  modified  by  causes  that  are  connected 
not  with  any  particular  apparatus  of  the  body,  but  with  individual  peculiari- 
ties of  structure  that  characterize  different  ages  and  different  sexes.  Climate, 
food,  geographical  or  geological  location,  occupation,  manners  and  customs, 
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hygienic  surroundings,  and  all  variations  of  light,  heat,  moisture,  and  atmo- 
sphere, are  capable  of  modifying  the  various  processes  of  nutrition. 

Under  ordinary  circumstances,  when  the  conditions  of  existence  bear 
equally  upon  all  individuals,  the  process  of  nutrition  is  conducted  within  cer- 
tain normal  limits  which  mark  the  normal  standard  of  nutrition.  This  stand- 
ard is  transmitted  from  parent  to  offspring. 

When,  however,  the  individuals  of  a  group  of  organized  beings  are  nume- 
rous, and  are  consequently  subjected  to  considerable  variations  of  environment, 
including  inequality  and  uncertainty  in  the  supply  of  nutritive  matter,  consid- 
erable departure  from  the  normal  standard  of  nutrition  soon  becomes  apparent. 
Presently  the  progeny  of  such  individuals  exhibit  a  notable  deviation  from 
the  normal  standard,  and  when  such  departures  are  sufficient  to  interfere 
prejudicially  with  function  a  pathological  condition  is  established  which  either 
constitutes  a  disease  or  a  predisposition  to  disease.  These  departures  and 
tendencies  or  predispositions  are  subject  to  great  variation,  rendering  it  often 
difficult  to  draw  a  distinct  line  between  states  of  health  and  states  of  disease. 

In  this  connection  it  will  be  found  useful  to  define  clearly  the  terms  "  con- 
stitution," "  temperament,"  and  "  diathesis,"  since  various  definitions  or 
shades  of  meaning  have  been  assigned  to  them  all.  The  simplest  and  clear- 
est exposition  appears  to  be  that  of  Bouchard.  According  to  this  eminent 
Parisian  teacher,  the  term  constitution  includes  all  that  is  concerned  with  the 
structure  and  framework  of  the  body,  while  the  word  temperament  includes 
everything  that  pertains  to  individual  characteristics  of  nutritive  and  func- 
tional activity.  Since  the  pathological  functions  of  the  body  may  be  performed 
with  varying  degrees  of  activity  and  intensity  according  to  the  vigor  with  which 
the  processes  of  assimilation  and  disassimilation  are  conducted,  individual  tem- 
perament must  necessarily  vary  accordingly.  A  strong  constitution,  evidenced 
by  a  firm  and  well-built  body,  is  the  usual  foundation  and  substratum  of  an 
active,  vivacious,  temperament.  But  a  strongly  constituted  body  may  by  dis- 
ease or  misfortune  be  rendered  incapable  of  activd  function,  so  that  a  naturally 
lively  temperament  may  be  transformed  into  one  that  is  dull  and  heavy. 

Every  one  is  endowed  with  a  constitution  and  a  temperament  which  date 
from  the  time  of  conception  and  gestation.  They  constitute  an  hereditary 
endowment,  and  under  normal  conditions  they  determine  the  course  of  nutri- 
tion during  life  in  accordance  with  the  normal  standard  of  existence ;  but  if, 
as  a  consequence  of  hereditary  causes  or  of  unfavorable  environment,  the  nor- 
mal processes  of  nutrition  fail  to  be  accomplished  or  are  performed  in  a  path- 
ological manner,  leading  to  the  development  of  certain  special  diseases  that  are 
liable  to  appear  with  regularity  at  certain  epochs  or  during  certain  periods  of 
life,  giving  a  peculiar  character  to  the  development  and  physiognomy  of  acci- 
dental disorders  that  are  only  indirectly  connected  with  the  function  of  nutrition, 
it  is  convenient  to  designate  such  a  predisposition  by  the  word  diathesis. 

This  term  has  been  frequently  employed  to  indicate  an  actual  condition  of 
disease,  but  at  present  its  use  is  limited  to  the  indication  of  an  existent  predis- 
position.   Obviously,  a  predisposition  to  morbid  function  implies  a  peculiar 
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constitution  and  an  unstable  temperament ;  hence  the  definition  adopted  by 
Bouchard  and  his  pupils,  who  consider  a  diathesis  as  a  morbid  temperament. 
The  same  school  admits  the  existence  of  only  two  diatheses :  1,  scrofula,  or  a 
predisposition  to  tuberculosis ;  2,  arthritism,  or  a  predisposition  to  certain  dis- 
eases characterized  by  retardation  of  the  processes  of  nutrition. 

Leaving  out  of  view  the  scrofulous  diathesis  and  restricting  investigation 
to  the  arthritic  diseases  which  possess  the  common  characteristic  of  retardation 
in  the  processes  of  nutrition,  it  becomes  necessary  to  enumerate  the  symptoms 
by  which  such  retardation  may  be  recognized.  According  to  Bouchard,  there 
are  nine  characteristic  modes  of  deviation  from  the  normal  process  :  1.  When, 
after  the  introduction  of  a  definite  quantity  of  food,  the  return  of  the  body  to 
its  normal  weight  is  delayed  beyond  the  ordinary  length  of  time.  2.  Mainte- 
nance of  the  standai'd  weight  of  the  body  by  less  than  the  normal  quantity  of 
food.  3.  Increase  of  bodily  weight  when  only  the  ordinary  quantity  of  food 
is  taken  (this  does  not  apply  to  the  period  of  growth).  4.  Reduction  in  the 
amount  of  excreta,  though  the  normal  quantity  of  food  be  continually  taken. 
5.  An  abnormally  small  diminution  in  the  weight  of  the  body  during  a  period 
of  fasting.  6.  Reduction  below  the  normal  quantity  of  excreta  during  a  period 
of  fasting.  7.  Appearance  in  the  excreta  of  incompletely  oxidized  substances 
like  uric  acid,  oxalic  acid,  or  other  organic  acids,  and  the  volatile  fatty  acids. 
8.  Excessive  accumulation  in  the  body  of  various  proximate  principles  when 
the  diet  is  of  a  normal  character.  9.  Abnormal  reduction  of  the  temperature 
of  the  body  during  periods  of  repose,  abstinence,  and  sleep. 

These  departures  from  the  normal  standard  of  nutrition  can  be  rarely 
encountered  at  the  same  time  in  the  same  individual ;  but  in  many  instances 
the  existence  of  one  or  more  clearly  defined  deviations  from  the  physiological 
standard  may  be  discovered,  furnishing  invaluable  indications  regarding  the 
pathological  condition  of  the  patient.  The  occurrence  of  such  morbid  varia- 
tions is  usually  observed  in  certain  families  and  in  certain  individuals,  who 
from  infancy  to  advanced  age  exhibit  now  one  now  another  mode  of  perversion, 
constituting  a  group  of  successive  pathological  experiences  that  are  connected 
together  by  the  common  fact  of  retarded  nutrition.  This  fact  constitutes  a 
definite  predisposition  or  diathesis.  The  arthritic  diathesis,  therefore,  consists 
in  a  predisposition  to  arthritic  diseases,  a  group  of  disorders  which  take  their 
generic  name  from  the  fact  that  they  usually  occur  among  individuals  who  are 
subject  to  gout  or  rheumatism — articular  diseases  which  were  anciently  con- 
founded together  under  the  common  term  arthritis. 

The  principal  arthritic  diseases  are  biliary  lithiasis,  gravel,  obesity,  diabetes, 
gout,  acute  articular  rheumatism,  the  different  varieties  of  chronic  rheumatism, 
and  abarticular  rheumatism — a  comprehensive  term  that  includes  muscular 
rheumatism,  asthma,  recurrent  coryza,  sibilant  bronchitis,  acute  emphysema, 
acid  dyspepsia,  eczema,  urticaria,  hemicrania,  and  those  forms  of  neuralgia 
that  exhibit  a  rheumatic  type.  A  condition  that  is  exceedingly  common  eitlier 
as  a  preliminary  or  as  a  concomitant  of  these  disorders  is  designated  as  the  acid 
dyscrasia.    It  is  one  of  the  prominent  features  of  the  arthritic  diathesis. 
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By  henry  M.  LYMAN. 


During  the  processes  of  oxidation  in  the  tissues  a  considerable  number 
of  organic  acids  are  produced.  The  direct  decomposition  of  nitrogenous  proto- 
plasm yields  certain  nitrogenous  acids — e.  g.  uric,  hippuric,  and  oxaluric  acids. 
Of  these,  the  first  and  the  last  may  be  still  further  transformed  into  oxalic  acid. 
Certain  saccharine  derivatives  are  also  formed  which  yield  lactic  acid  or  its  deriv- 
atives ;  substances  of  the  nature  of  cholesterin  and  the  volatile  fatty  acids  make 
their  appearance — e.  g.  caprylic,  caproic,  valerianic,  butyric,  propionic,  acetic, 
and  oxalic  acids. 

The  oxidation  of  fats  results  in  the  formation  of  stearic,  oleic,  and 
palmitic  acids,  and  it  may  also  yield  the  volatile  fatty  acids. 

From  starchy  substances  are  derived  lactic,  butyric,  acetic,  and  oxalic 
acids. 

In  the  stomach  the  transformation  of  saccharine  substances  may  yield 
lactic,  butyric,  propionic,  acetic,  and  formic  acids.  In  the  intestines  caproic 
acid  may  be  produced  by  the  action  of  the  pancreatic  juice  upon  peptones, 
acetic  acid  may  be  derived  from  glycocoll,  and  valerianic  acid  can  be  in  like 
manner  obtained  from  the  pancreatic  juice.  From  these  different  sources  it  is 
evident  that  an  excessive  quantity  of  acids  may  exist  in  the  alimentary  canal, 
and  may  be  transferred  by  absorption  to  the  circulating  liquids  of  the  body 
and  to  the  tissues,  where  they  undergo  more  or  less  complete  transformation 
and  elimination  through  the  different  excretory  organs.  Of  these  organic 
acids,  carbonic  acid  and  uric  acid  do  not  by  their  presence  increase  the  acidity 
of  the  tissues,  since  carbonic  acid  never  exists  in  a  state  of  freedom,  but  is 
always  combined  with  bases  for  which  it  manifests  an  affinity ;  and  uric  acid, 
if  uncombined  with  bases,  is  rapidly  eliminated  through  the  kidneys  and  does 
not  manifest  acid  qualities. 

Of  those  acids  which  are  not  decomposed  by  oxidation  during  their  pas- 
sage through  the  tissues,  formic  acid,  acetic  acid,  butyric  acid,  and  several  other 
volatile  fatty  acids  are  eliminated  by  the  skin.  Butyric  acid  and  cholalic  acid 
are  eliminated  with  the  faeces,  while  the  urine  serves  as  a  vehicle  for  the  dis- 
charge of  uric,  hippuric,  oxaluric,  carbonic,  taurylic,  damaluric,  damalic,  suc- 
cinic, and  oxalic  acids. 

While  it  is  true  that  the  gastric  juice  may  under  certain  conditions  contain 
an  excess  of  hydrochloric  acid,  yet  in  the  majority  of  cases  that  are  character- 
ized by  excessive  acidity  of  the  stomach  the  condition  is  due  to  the  formation 
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of  lactic,  acetic,  and  butyric  acids  as  a  consequence  of  fermentation  induced  by 
the  presence  of  microphytic  ferments  in  the  gastric  contents.  Such  fermenta- 
tion leads  to  the  passage  of  acid  liquids  into  the  intestinal  canal,  where  there 
is  no  adequate  provision  for  the  proper  neutralization  of  these  organic  acids. 
The  intestinal  mucous  membrane  therefore  becomes  irritated  and  inflamed  to 
a  degree  that  seriously  interferes  with  the  process  of  intestinal  digestion.  It 
is  in  this  way  that  the  acid  diarrhoea  of  young  children  is  excited. 

The  lactic  acid  that  is  absorbed  from  the  alimentary  canal  produces  a  dele- 
terious influence  upon  the  tissues  of  the  body.  It  renders  soluble  the  calcare- 
ous salts  that  should  give  stability  to  the  bones,  and  leads  to  the  development 
of  diseases  like  osteomalacia  and  rickets.  It  is  not  improbable  that  renal  and 
cutaneous  irritation  may  be  in  like  manner  excited  dui'ing  the  elimination  of 
lactic  acid  through  the  glandular  structures  of  -the  kidneys  and  of  the  skin. 
Certain  cutaneous  diseases  may  be  thus  excited  or  aggravated,  and  the  urine 
may  become  clouded  by  an  excessive  discharge  of  urates  and  oxalates,  laying 
the  foundation  for  renal  and  vesical  calculi. 

The  acid  state  of  the  perspiration  in  certain  diseases  that  are  accompanied 
by  copious  sweating  is  undoubtedly  due  to  the  excessive  presence  of  various 
organic  acids  in  the  liquids  and  solids  of  the  body.  The  peculiar  odor  that  is 
exhaled  from  the  surface  of  the  body  in  certain  disordered  conditions  of  health 
is  due  to  the  elimination  of  volatile  acids  through  the  skin.  The  dependence 
of  such  conditions  upon  imperfect  oxidation  is  rendered  probable  by  the  fact 
that  active  exercise,  a  febrile  condition,  and  the  administration  of  remedies 
that  accelerate  oxidation  are  followed  by  the  reduction  or  total  disappearance 
of  the  offensive  exhalations. 

A  conspicuous  example  of  the  consequences  of  excessive  production  or 
accumulation  of  an  organic  acid  in  the  body  is  furnished  by  the  complex  of 
symptoms  that  is  developed  when  oxalic  acid  exceeds  the  normal  quantity  in 
the  blood  and  in  the  tissues.  A  litre  of  healthy  urine  should  not  contain  more 
than  0.02  gramme  of  oxalic  acid,  but  in  certain  conditions  of  ill-health  this 
quantity  is  greatly  exceeded.  Under  normal  conditions  oxalic  acid  combines 
with  calcic  oxide,  and,  held  in  solution  by  phosphate  of  sodium,  is  eliminated 
harmlessly  with  the  urine.  Certain  vegetables  and  fruits,  especially  the  pie- 
plant, contain  the  substance,  and  their  use  as  food  causes  a  notable  augmenta- 
tion of  the  oxalate  of  calcium  in  the  urine.  It  exists  in  the  blood  of  the 
victims  of  gout,  and  among  patients  who  are  scrofulous,  tuberculous,  hypo- 
chondriacal, obese,  and  neurasthenic.  Such  patients  are  always  tired.  They 
perspire  upon  the  slightest  provocation  ;  their  musciles  are  enfeebled ;  their 
nervous  system  is  excessively  irritable  ;  they  are  unrefreshed  by  sleep  at  night; 
and  they  experience  an  uncontrollable  somnolence  during  the  middle  of  the 
day.  In  many  cases  the  breath  is  offensive  and  the  faeces  are  acid.  Some- 
times tremor  is  witnessed  in  the  limbs  ;  emaciation  is  often  rapid  by  reason 
of  the  solution  and  removal  of  calcium  and  phosphorus  from  the  framework 
of  the  cells  of  the  tissues.  The  tricalcic  phosphate  of  the  tissues  surrenders 
two  equivalents  of  calcium,  which  enter  into  combination  with  oxalic  acid, 
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while  the  remaining  acid  phosj)hate  of  calcium  passes  in  a  state  of  solution 
out  of  the  tissues  and  is  eliminated  with  the  urine. 

The  palliative  treatment  of  oxaluria  consists  in  the  administration  of  alka- 
line salts,  especially  the  bicarbonate  of  sodium  or  of  potassium.  Other  organic 
salts  of  these  bases — e.  g.  the  citrate,  tartrate,  and  benzoates — may  also  be  pre- 
scribed. Calcic  salts  should  not  be  administered,  since  their  combinations  are 
insoluble  and  tend  to  the  formation  of  urinary  calculi.  The  sodic  and  potas- 
sic  salts  should  be  given  in  moderate  doses,  not  exceeding  40  to  80  grains  a 
day,  for  a  period  *of  ten  days  during  each  month.  Bouchard  has  observed 
that  after  a  long-continued  administration  of  small  doses  of  soda  the  earthy 
phosphates  make  their  appearance  in  neutral  or  alkaline  urine. 

In  order  to  repair  the  loss  of  phosphates,  eggs,  fish,  and  cereal  foods  which 
are  rich  in  phosphorus  should  be  furnished  in  abundance.  The  alkaline  phos- 
phates of  sodium  and  of  potassium  are  also  useful,  but  the  phosphate  of  cal- 
cium should  be  avoided. 

Excessive  acidity  of  the  stomach  may  be  temporarily  relieved  by  the 
administration  of  various  alkaline  solutions.  Dyspeptic  conditions  should 
be  combated  with  dilute  hydrochloric  acid  or  other  mineral  acids. 

But  the  most  efficient  remedies  are  those  which  increase  the.  processes  of 
oxidation  in  the  tissues.  For  this  purpose  the  patient  should  be  made  to  take 
exercise  in  the  open  air,  with  special  reference  to  the  promotion  of  muscular 
movement  in  the  upper  extremities  and  thoracic  walls,  so  as  to  favor  respira- 
tion and  the  introduction  of  oxygen  into  the  blood.  Rowing  and  gymnastic 
exercises  are  admirably  adapted  to  this  end.  For  those  who  cannot  go  abroad 
massage  should  be  recommended,  and  the  function  of  the  skin  should  be  stim- 
ulated by  friction,  cold  sponging,  and  the  use  of  salted  towels,  brine  baths, 
hydropathic  methods,  etc.  Mountaineering,  voyaging,  hunting,  fishing,  and 
an  active  life  in  the  open  air  may  be  relied  upon  to  complete  the  cure. 
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By  henry  M.  LYMAN 


Definition. — Rickets  is  a  disease  of  infancy  and  early  childhood,  charac- 
terized by  excessive  proliferation  of  the  osseous  tissues,  with  an  insufficient 
calcification  of  the  growing  bones.  As  a  consequence  of  this  morbid  process 
the  bones  of  the  skeleton  are  softened,  and,  yielding  to  external  pressure, 
become  deformed.  It  is  supposed  that  the  name  "  rickets "  is  an  English 
modification  of  the  old  Norman  word  riquets,  which  signifies  a  humpback. 

Synonyms. — Rachitis  ;  Rachitismus  ;  Morbus  anglicus ;  Zweiwuchs ;  Dop- 
pelte  Glieder;  Rachitisrae. 

Etiolog-y. — The  actual  cause  of  rickets  is  yet  nnknown,  and  the  knowledge 
of  its  etiology  is  at  present  limited  to  the  conditions  that  appear  to  favor  its 
development. 

Rickets  is  a  disease  of  the  period  of  first  dentition,  apparently  by  reason 
of  the  fact  that  the  effects  of  improper  feeding  during  the  period  of  early 
infancy  are  then  most  conspicuous. 

The  majority  of  observers  are  of  the  opinion  that  the  children  of  rachitic 
parents  are,  by  that  fact,  more  than  others  predisposed  to  the  disease.  There 
is  considerable  difference  of  opinion  among  pathologists  regarding  the  rela- 
tionship of  rickets  with  scrofula  and  tuberculosis.  Eminent  authorities  have 
expressed  the  belief  that  there  is  an  actual  antagonism  between  these  diseases, 
while  others  are  of  the  opinion  that  the  signs  of  rickets  may  be  always 
detected  among  children  who  have  died  from  other  chronic  diseases.  A  simi- 
lar connection  between  syphilis  and  rickets  has  also  been  affirmed  and  as 
strenuously  denied. 

The  geographical  distribution  of  rickets  is  a  matter  of  interest.  The  dis- 
ease exists  chiefly  in  the  lower  quarters  of  large  cities  in  the  temperate  zone. 
It  is  rare  in  the  tropics,  probably  on  account  of  the  free  exposure  of  children 
in  the  open  air  and  sunlight  of  warm  climates.  It  is  seldom  observed  in  ele- 
vated mountainous  regions,  probably  because  large  cities  with  their  squalid 
poverty  do  not  exist  in  such  regions.  It  is  in  the  miserable  homes  of  the 
poor,  in  cold,  damp,  and  dark  tenement-houses,  that  the  disease  is  most  fre- 
quently encountered,  though  its  minor  forms  are  not  uncommon  among  the 
children  of  the  better  classes  who  are  brought  up  by  hand  through  failure  of  the 
mammary  secretion  on  the  part  of  debilitated  mothers.  Among  such  children 
the  eflPects  of  premature  weaning  and  the  replacement  of  motlier's  milk  by  a 
mixture  of  farinaceous  substances  and  warm  water  result  in  the  production  of 
chronic  indigestion  that  is  characterized  by  excessive  acidity  throughout  the 
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alimentary  canal ;  the  blood  becomes  overcharged  with  the  acids  that  are 
absorbed  from  the  intestine,  and  the  ossification  of  the  bones  is  consequently 
disturbed.  On  the  other  hand,  when  children  are  retained  at  the  mother's 
breast  beyond  the  expiration  of  the  first  year  of  life  the  milk  affords  insuf- 
ficient nutriment  for  the  growing  tissues,  and  disorder  may  be  thus  excited. 

It  has  been  shown  that  an  excess  of  lactic  acid  in  the  stomach  and  an  insuf- 
ficiency of  alkali  in  the  intestines,  either  as  a  consequence  of  fermentation  or 
of  deficient  biliary  secretion,  will  hinder  the  assimilation  of  the  phosphates  of 
calcium  that  are  needed  for  the  healthy  nutrition  of  the  bones.  Now,  it  has 
been  observed  that  in  the  majority  of  rickety  children  the  perspiration,  urine, 
and  fseces  are  characterized  by  excessive  acidity.  It  is  this  acid  dyscrasia  that 
most  seriously  interferes  with  the  normal  nutrition  and  healthy  ossification  of 
the  growing  skeleton.  It  is  not  improbable  that  the  luxuriant  growth  of  mor- 
bid tissues  in  the  diseased  bones  is,  in  part  at  least,  due  to  the  fact  that  the 
process  of  cell-proliferation  is  not  restrained  by  the  normal  deposition  of  cal- 
careous salts.  Many  things,  however,  in  this  connection,  remain  yet  unex- 
jjlained. 

Patholog-ical  Anatomy. — The  normal  growth  of  healthy  bones  proceeds 
simultaneously  in  the  cartilaginous  epiphysis,  the  periosteum,  and  the  medul- 
lary portion  of  the  shaft  of  the  bone.  In  the  normal  condition  the  epiphyseal 
cartilage  is  separated  from  the  bony  shaft  by  a  transverse  layer  of  chondroid 
substance.  It  is  in  this  layer  that  the  process  of  growth  is  chiefly  effected 
by  the  multiplication  of  cartilage-cells  and  by  the  formation  of  osteoblastic 
cells,  which  are  finally  transformed  into  osteoplastic  cells,  in  which  the  solidi- 
fying calcareous  salts  are  deposited. 

In  a  bone  that  is  undergoing  rachitic  disease  the  epiphyseal  cartilage  is 
separated  from  the  medullary  cavity  by  a  band  of  chondroid  substance  an  inch 
or  more  in  length.  This  is  gray  and  soft,  and  bounded  at  either  extremity  by 
an  irregular  and^jagged  margin,  especially  upon  the  side  toward  the  shaft  of 
the  bone.  Next  to  this  layer  is  a  band  of  red  spongy  substance  that  resembles 
a  bone  that  has  been  partially  softened  by  the  action  of  an  acid.  Between 
this  and  the  medullary  canal  of  the  bone  intervenes  the  originally  ossified  sub- 
stance, now  reduced  to  a  condition  of  disease  by  a  process  of  decalcification. 

Histological  examination  shows  that  in  the  chondroid  layer  the  prolifera- 
tion of  cartilage-cells  is  greatly  exaggerated,  and  calcification  proceeds  in  an 
irregular  manner.  The  spongy  layer  resembles  a  fine  sponge  or  a  fragment 
of  bone  from  which  the  calcareous  salts  have  been  partly  removed  by  hydro- 
chloric acid.  The  spaces  in  the  spongy  framework  are  filled  with  a  soft  and 
reddened  jelly  that  consists  of  round  and  angular  cells  and  numerous  blood- 
corpuscles,  constituting  what  is  by  some  authors  considered  as  modified  car- 
tilage partially  infiltrated  with  mineral  matter,  while  by  others  it  is  thought 
to  be  an  imperfectly  developed  osseous  tissue. 

The  process  of  ossification  beneath  the  periosteum  that  covers  the  shaft  of 
the  bone  exhibits  morbid  changes  similar  to  those  which  invade  its  extremity. 
The  morbid  process  results  in  subperiosteal  thickening,  which  is  most  con- 
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spicnoiis  about  the  middle  portion  of  the  shaft,  giving  a  spindle  shape  to  the 
long  bones  of  the  body  which  have  been  thus  diseased.  By  the  encroachment 
of  the  thickened  mass  the  central  canal  of  the  bone  is  frequently  constricted. 
The  increased  vascularity  of  the  diseased  tissue  gives  it  an  appearance  some- 
what resembling  the  pulp  of  the  spleen,  which  accounts  for  the  belief  formerly 
entertained  that  it  was  of  the  nature  of  a  hsemorrhagic  exudation.  In  the 
later  stages  of  the  disease  the  morbid  growth  becomes  condensed  and  closely 
connected  with  the  j^eriosteum,  forming  a  thickened  and  ossified  structure  that 
is  much  more  voluminous  than  the  normal  bony  shaft.  Similar  changes  are 
manifested  within  the  medullary  canal. 

In  an  advanced  stage  of  rickets  islets  of  the  original  bone  may  be  discov- 
ered in  the  midst  of  the  rachitic  tissues.  These  remnants  of  the  original  pro- 
cess of  ossification  may  be  recognized  by  the  direction  of  their  lamellae,  parallel 
with  the  axis  of  the  bone  instead  of  being  perpendicular  or  obliquely  placed 
as  in  the  rachitic  substance.  The  vascularity  of  the  diseased  portions  of  the 
bone  is  much  greater  than  normal,  so  that  the  mineral  matters  originally 
deposited  are  rapidly  dissolved  and  removed,  leaving  a  yielding  substance  that 
is  readily  bent  out  of  shape  by  the  pressure  to  which  it  is  exposed  in  bearing 
the  weight  of  the  body.  Similar  changes  take  place  in  the  flat  bones  of  the 
skeleton.  Chemical  analysis  reveals  the  fact  that  not  less  than  two-thirds  of 
the  mineral  constituents  of  a  rickety  bone  are  I'emoved  during  the  period  of 
disease.  But  with  its  termination  and  cui^e  the  spongy  tissues  are  sometimes 
infiltrated  with  mineral  matter  without  normal  ossification,  so  that  the  dis- 
eased epiphysis  may  become  eburnated,  exhibiting  a  hardness  like  that  of 
ivory,  and  eifectually  arresting  the  longitudinal  growth  of  the  shaft  of  the 
bone.  In  the  majority  of  cases,  however,  the  process  of  recovery  consists  in  a 
gradual  absorption  of  the  spongy  substance  and  a  more  or  less  complete  return 
to  the  normal  type  of  ossification. 

When  the  rachitic  bone  is  fractured  the  solution  of  continuity  takes  place 
within  the  periosteum,  constituting  a  bending  rather  than  a  breaking  of  the 
softened  tissues,  like  what  may  be  observed  when  a  green  stick  is  bent  at  an 
angle  within  its  sheath  of  bark. 

Symptoms. — Before  the  appearance  of  osseous  change  and  deformity  there 
is  a  period  of  invasion  that  is  characterized  by  gastro-intestinal  disorders, 
diarrhoea,  night-sweats,  debility,  and  a  moderate  degree  of  fever.  The  diges- 
tive disorders  are  characterized  by  frequent  vomiting,  diarrhoea  alternating 
with  constipation,  the  stools  being  excessively  acid  and  mingled  with  undi- 
gested food.  A  similar  excess  of  acid  is  present  in  the  perspiration,  which 
flows  copiously  from  the  abdominal  surface  and  from  the  scalp,  so  that  during 
sleep  the  pillow  upon  which  the  child's  head  is  supported  becomes  saturated 
with  moisture. 

The  first  evidences  of  deformity  are  usually  visible  about  the  wrists  and 
ankles,  and  then  in  the  condyles  of  the  femurs.  The  anterior  extremities  of 
the  ribs  also  manifest  enlargement.  Sometimes  the  disorder  is  restricted  to 
these  epiphyseal  enlargements,  but  in  other  cases  the  shafts  of  the  bones  are 
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bent  and  incurved  by  the  traction  of  the  muscles  or  by  the  weight  of  the  body 
or  by  atmospheric  pressure.  In  the  later  stages  of  the  disease  deformity  is  some- 
times caused  through  arrest  of  the  longitudinal  growth  of  the  bones  by  reason  of 
eburnation  of  the  epiphyses.  When  the  spinal  column  and  the  thoracic  skel- 
eton are  involved,  great  deformity  of  the  trunk  results  from  autero-posterior 
and  lateral  curvatures  of  the  spine,  accompanied  by  flattening  of  the  thorax 
and  lateral  deviation  of  the  ribs ;  the  pelvis  also  becomes  deformed,  and  the 
cranium  exhibits  flattening  of  the  occipital  portion,  together  with  prominence 
of  the  frontal  centres  of  ossification,  and  an  increase  of  the  biparietal  diameter, 
giving  to  the  whole  head  a  peculiar,  square,  and  box-like  appearance.  The 
angles  of  the  jaw  sometimes  exhibit  excessive  squareness  and  prominence,  and 
there  may  be  great  vaulting  of  the  roof  of  the  mouth,  with  protrusion  of  the 
narrowed  maxillae,  consequent  upon  yielding  of  the  softened  bones  during  the 
act  of  suction  on  the  part  of  the  nursing  infant.  In  a  large  proportion  of 
cases  of  rickets  the  disease  is  most  conspicuous  in  the  lower  extremities.  The 
process  of  deformity  seems  to  injure  the  ankles  and  legs  more  than  the  thighs, 
and  the  lower  portion  of  the  body  more  than  its  upper  portion,  while  the  dis- 
tal portions  of  the  upper  extremities  suffer  in  preference  to  the  upper  portion 
of  the  skeleton  and  the  skull.  To  this  rule  there  are,  however,  many  excep- 
tions. Curvature  of  the  spine  and  deformity  of  the  thorax,  without  any  cor- 
responding changes  in  the  pelvis  and  lower  extremities,  are  not  infrequent. 

Deformity  of  the  cranium  is  the  result  of  belated  closure  of  the  fontanelles, 
which,  instead  of  disappearing  at  the  end  of  the  second  year  of  life,  sometimes 
remain  open  until  the  third  or  fourth  year.  As  a  consequence  the  brain,  con- 
tinuing to  grow,  dilates  the  cranium  until  its  dimensions  are  exaggerated  out 
of  all  proportion  to  the  bones  of  the  face.  There  is  a  certain  resemblance 
between  the  form  of  the  rachitic  skull  and  that  of  the  hydrocephalic  cranium, 
but  the  intellectual  condition  in  the  two  diseases  is  entirely  different.  The 
hydrocephalic  brain  is  imperfectly  developed,  and  is  overwhelmed  by  a  dropsi- 
cal transudation  that  interferes  with  intellectual  activity,  but  the  rachitic  brain, 
not  retarded  by  compression,  is  free  to  grow,  and  its  functions  are  unimpeded 
and  often  somewhat  extraordinary.  The  intellectual  vivacity  and  incisive  wit 
of  rachitic  humpbacks  have  always  been  remarked,  and  it  was  from  this  class 
that  the  court  fools  and  privileged  jesters  of  the  mediaeval  princes  and  mon- 
archs  were  recruited. 

As  a  consequence  of  the  deformity  of  the  jaws  above  mentioned  the  pro- 
cess of  dentition  may  be  seriously  disturbed.  Great  delay  in  the  eruption 
of  the  first  teeth  is  an  early  sign  of  infantile  rickets.  By  reason  of  the 
narrowing  of  the  jaws  the  teeth  are  often  crowded  out  of  place,  and  present 
great  irregularity  in  their  position  and  order  of  appearance.  The  form  of  the 
teeth  is  also  modified,  so  that  they  appear  too  large  and  rudely  fashioned.  The 
enamel,  instead  of  gradually  thinning  out  upon  the  neck  of  the  tooth,  some- 
times terminates  abruptly  in  a  ridge  between  the  neck  and  the  crown,  and 
upon  the  incisor  teeth  the  enamelled  surface  often  appears  roughened,  as  if 
eroded  by  an  acid. 
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Deformity  of  the  thorax  is  the  most  frequent  and  conspicuous  of  the  con- 
sequences of  rickets.  The  normal  antero-posterior  and  lateral  curves  of  the 
spinal  column  are  sometimes  greatly  exaggerated,  and  the  dorsal  lateral  curva- 
ture has  its  convexity  always  directed  toward  the  right  side  of  the  trunk.  A 
compensatory  curve  in  the  opposite  direction  is  developed  in  the  lumbar  region. 
The  spine  is  also  twisted  upon  itself,  so  that  the  ribs  project  strongly  upon  the 
side  of  the  lateral  convexity  of  the  spine,  while  there  is  a  corresponding 
depression  of  the  ribs  upon  the  opposite  side  of  the  trunk.  The  posterior  line 
of  incurvation  of  the  projecting  ribs  forms  the  prominent  ridge  of  the  hump- 
back, and  a  corresponding  projection  of  the  costal  cartilages  and  angularly 
curved  ribs  exists  in  front  upon  the  opposite  flattened  side  of  the  thorax.  At 
the  point  of  junction  between  the  costal  cartilages  and  the  anterior  extremities 
of  the  ribs  an  ossified  protuberance  can  be  felt  beneath  the  skin  upon  each 
rib,  distinctly  marking  the  line  of  morbid  proliferation  and  ossification  in  the 
sterno-costal  epiphyses.  The  sternum  itself  is  often  pushed  forward  and  ren- 
dered prominent  in  a  way  that  gives  to  the  laterally-compressed  thorax  a 
remote  resemblance  to  the  thoracic  structures  of  a  bird ;  hence  the  term 
pigeon-breasted  that  is  used  to  designate  this  deformity.  The  lower  portion  of 
the  thoracic  walls  is  often  considerably  everted  in  consequence  of  the  com- 
pression of  the  lateral  walls  of  the  chest  by  the  weight  of  the  atmosphere, 
while  the  abdominal  viscera,  pressing  upward  and  outward,  expand  the  lower 
ribs,  which  rest  upon  the  diaphragm.  Excessive  enlargement  of  the  abdomen, 
consequent  upon  gaseous  distension  of  the  stomach  and  intestines,  together 
with  the  downward  displacement  of  the  liver  that  is  dependent  upon  tho- 
racic deformity,  constitutes  a  not  uncommon  symptom  of  rickets. 

The  pelvis  sometimes  exhibits  deformities  that  are  due  to  pressure  upon  the 
bones.  Its  lateral  walls  are  sometimes  pressed  inward,  causing  anterior  pro- 
jection of  the  symphysis  pubis ;  but,  in  those  cases  in  which  there  are  lateral 
curvature  of  the  spinal  column  and  unequal  distribution  of  the  weight  of 
the  body  upon  the  sides  of  the  ])elvic  skeleton,  its  wall  is  flattened  upon  the 
same  side  with  the  deviation  of  the  lumbar  spine,  while  a  corresponding  pro- 
jection of  the  bony  structures  at  the  inferior  strait  exists  upon  the  opposite 
side. 

As  a  consequence  of  thoracic  deformity  the  lungs  are  of  unequal  size  and 
do  not  reach  their  normal  growth.  The  heart  is  often  displaced  upward  or  to 
the  right,  and,  owing  to  the  fact  that  it  is  forcibly  crowded  against  the  anterior 
wall  of  the  thorax,  its  pulsations  are  unusually  conspicuous  :  sometimes  the  dif- 
ficulty that  attends  its  movements  leads  to  actual  hypertrophy  of  its  muscular 
structure.  Emphysema  is  not  uncommon  among  rachitic  subjects,  and  diseases 
of  the  respiratory  organs  are  especially  dangerous  by  reason  of  the  difficulties 
that  attend  the  movement  of  the  lungs  and  the  pulmonary  circulation  of  the 
blood.  Special  tendency  to  spasmodic  contraction  of  the  laryngeal  muscles 
is  not  uncommon  among  rickety  children,  who  consequently  often  manifest 
the  symptoms  of  spasmodic  croup,  laryngismus  stridulus,  spasm  of  the  glot- 
tis, and  exaggerated  forms  of  whooping  cough. 
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Pelvic  deformity  is  greatly  to  be  feared  in  female  children,  since  it  will 
render  parturition  difficult  if  not  altogether  impossible. 

Locomotion  is  rendered  laborious  and  ungraceful  when  the  extremities  are 
deformed  by  rachitic  curvature  of  the  long  bones.  Knock-knees,  bow-legs, 
and  club-feet  in  every  degree  of  variation  result  from  deformities  that  are  thus 
originated. 

In  certain  cases  of  rickets  the  bones  present  such  fragility  that  they  are 
very  easily  broken,  and  thus  add  to  the  deformity  of  the  skeleton  by  imper- 
fect union  of  the  fragments  or  by  the  establishment  of  false  joints  when  ossifi- 
cation of  the  callus  does  not  take  place. 

In  certain  exceptional  cases  the  unborn  foetus  is  affected  with  deformity  of 
the  long  bones  of  the  extremities,  or  with  multiple  fractures,  enlargement  of 
the  fontanelles,  and  other  modifications  of  the  skeleton  that  indicate  the  exist- 
ence of  intra-uterine  rickets.  It  is  also  probable  that  in  many  cases  the  chil- 
dren of  ill-nourished  and  exhausted  mothers  manifest  at  birth  the  symptoms 
of  congenital  rickets.  This  fact  should  be  remembered  when  caring  for  the 
health  of  pregnant  women. 

The  commencement  of  rickets  is  occasionally  delayed  until  the  later  years 
of  childhood.  The  disease  then  appears  as  a  sequel  of  an  acute  infective 
malady  like  measles,  and  it  is  usually  accompanied  by  the  symptoms  of 
anaemia  and  cachectic  albuminuria.  It  is  probable  that  the  lateral  curvature 
of  the  spine  that  is  sometimes  observed  at  the  age  of  puberty  is  a  belated 
symptom  of  rickets. 

Opinions  are  divided  regarding  the  existence  of  rickets  in  an  acute  form. 
A  number  of  observers  have  noted  cases  in  which  acute  swelling  of  the  limbs, 
accompanied  by  fever  and  the  general  symptoms  of  inflammation,  were  fol- 
lowed by  the  development  of  a  characteristic  enlargement  and  deformity  of 
the  epiphyseal  extremities  of  the  bones.  Other  excellent  observers,  however, 
believe  that  these  cases  should  be  referred  to  osteomyelitis  or  periostitis,  or  to 
purpura  with  subperiosteal  haemorrhage,  and  especially  to  scurvy. 

Diagnosis. — In  fully-developed  cases  of  rickets  the  diagnosis  is  not  diffi- 
cult. Latent  forms  of  the  disease  may  be  suspected  when  the  teeth  appear 
irregularly  and  when  their  eruption  is  unusually  delayed.  Excessive  perspira- 
tion upon  the  scalp  and  obstinate  diarrhoea  afford  valuable  indications  of  the 
disease.  It  cannot  be  confounded  with  osteomalacia,  since  that  occurs  only 
among  adults,  and  is  not  accompanied  by  those  pseudo-inflammatory  conditions 
of  the  bones  which  are  encountered  during  the  active  stage  of  rickets.  Con- 
genital syphilis  sometimes  exhibits  a  diseased  condition  and  separation  of  the 
epiphyses,  but  this  incident  occurs  during  the  earliest  period  of  life  and  is  ac- 
companied by  other  symptoms  of  hereditary  syphilis.  From  chronic  hydro- 
cephalus rickets  may  be  distinguished  by  the  fact  that  convulsions  frequently 
occur,  and  intellectual  hebetude  is  always  present  as  a  consequence  of  the 
dropsical  effusion. 

Prognosis. — Uncomplicated  rickets  usually  admits  of  a  favorable  prognosis, 
especially  when  favorable  hygienic  conditions  can  be  secured.    It  is  true  that 
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various  deformities  will  probably  persist  as  evidence  of  the  early  experience 
of  disease,  though  a  certain  amount  of  incurvation  of  the  long  bones  may 
spontaneously  disappear  with  the  return  of  health.  The  occurrence  of  con- 
siderably deformity  in  the  thoracic  portion  of  the  skeleton  predisposes  the 
individual  to  pulmonary  and  cardiac  disorders.  Pelvic  deformity  will  render 
the  act  of  parturition  dangerous  for  the  adult  female. 

Treatment. — The  treatment  of  rickets  demands  the  most  careful  regu- 
lation of  the  mode  of  life,  diet,  and  medication  of  the  patient.  If  possible 
the  child  should  be  removed  from  a  damp  and  ill-ventilated  home  to  dry  and 
airy  apartments.  If  this  cannot  be  accomplished,  the  parents  should  be  in- 
structed how  to  secure  the  best  ventilation  and  the  greatest  amount  of  pure  air 
and  sunshine  in  their  home.  Rickety  children  should  be  made  to  spend  as 
much  time  as  possible  in  the  open  air,  even  during  cold  weather.  The  bed 
upon  which  the  rickety  infant  lies  should  not  be  made  of  feathers,  but  must 
consist  of  some  firmer  material — preferably  a  hair  mattress  and  pillow.  Fre- 
quent baths  are  desirable,  especially  sponge  baths  containing  salt.  The  skin 
should  be  rubbed  dry  and  must  be  well  protected  with  flannel.  If  unable  to 
sit  up,  the  position  of  the  body  should  be  frequently  changed,  in  order  to  pre- 
vent the  effects  of  pressure  upon  yielding  bones. 

As  far  as  possible  the  food  of  the  child  during  the  first  year  of  his  life 
should  consist  of  mother's  milk,  but  if  that  cannot  be  procured  the  child  should 
be  fed  with  cow's  milk.  Unless  such  milk  can  be  obtained  from  a  cow  that  is 
known  to  be  healthy,  it  is  better  in  large  cities  to  make  use  of  the  milk  that  is 
furnished  wholesale  from  country  dairies,  since  the  mixture  of  the  milk  of  a 
tubercular  cow  with  the  milk  of  many  other  healthy  animals  neutralizes  the 
danger  of  tubercular  infection  from  that  source.  Fresh  milk  from  a  healthy 
animal  is,  however,  the  best  substitute  for  mother's  milk  that  can  be  obtained. 
It  should  be  sterilized  as  soon  as  drawn,  and  may  be  safely  preserved  for  a 
considerable  time  in  the  sterilizing  apparatus,  which  may  be  obtained  from 
any  considerable  dealer  in  medical  and  surgical  appliances.  If  the  financial 
condition  of  the  family  does  not  permit  such  an  expenditure,  it  will  be  neces- 
sary to  instruct  the  mother  to  prepare  the  milk  that  is  furnished  for  her  babe 
by  heating  it  to  near  the  boiling-point  as  soon  as  procured,  and  by  adding  a 
little  bicarbonate  of  sodium  to  the  liquid,  which  must  then  be  kept  in  a  bottle 
that  is  closed  with  a  cotton  plug.  Since  the  quantity  of  casein  in  cow's  milk 
is  considerably  larger  than  in  human  milk,  it  is  necessary  to  dilute  it  by  the 
addition  of  water :  in  order  to  prevent  the  formation  of  solid  curds  in  the 
stomach,  it  is  advisable  to  make  use  of  barley-water  as  the  diluent  or  of  oat- 
meal gruel  if  the  patient  suffers  from  constipation.  Barley-water  and  oatmeal 
gruel  may  be  prepared  by  boiling  two  or  three  teaspoonfuls  of  barley  or  of  oat- 
meal in  a  pint  of  water  until  thoroughly  softened.  A  pinch  of  salt  should 
then  be  added  to  the  decoction,  whicli  must  be  carefully  strained  to  remove 
the  grains  and  grits.  Enough  milk-sugar,  or  loaf-sugar  if  the  first  cannot  be 
obtained,  to  make  the  mixture  palatable  sliould  be  added  to  the  liquid,  which 
may  be  then  used  to  dilute  the  milk  in  the  ratio  of  four  parts  to  one,  during 
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the  first  weeks  of  life.  As  the  child  grows  older  the  quantity  of  milk  should 
be  increased,  until  at  six  months  it  equals  the  quantity  of  the  diluent.  With 
advancing  age  the  quantity  of  milk  should  be  progressively  increased,  until  at 
the  end  of  the  year  fresh  milk  can  be  given  without  dilution.  The  import- 
ance of  weaning  the  child  at  the  proper  time  has  been  already  emphasized  on 
a  previous  page.  Cow's  milk  and  cream  should  still  constitute  the  principal 
articles  of  diet.  Stale  bread,  especially  that  which  is  made  from  whole-meal 
floui*,  may  be  added  in  the  form  of  bread  and  milk.  But  the  use  of  farina- 
ceous food  should  be  gradually  introduced.  Animal  food  must  still  form  the 
greater  part  of  the  dietary.  Beef  tea,  mutton  broth,  Valentine's  extract  of 
beef,  meat  pulp  obtained  by  scraping  raw  beef,  should  all  be  allowed  with 
considerable  freedom.  If  the  child  object  to  the  taste  of  raw-meat  pulp,  the 
substance  may  be  advantageously  mixed  with  currant-jelly.  A  raw  egg  beaten 
up  with  milk  and  rendered  palatable  with  a  little  sugar  is  a  valuable  article 
of  food  for  somewhat  older  children,  and  in  cases  complicated  with  diarrhoea 
koumyss  or  matzoon  will  be  found  invaluable.  Maltine  and  other  prepara- 
tions of  malt,  when  they  do  not  add  to  the  acidity  of  the  alimentary  canal  by 
fermentation,  may  be  allowed.  Cod-liver  oil  of  the  purest  and  most  tasteless 
quality  should  be  given  three  times  a  day  in  doses  of  a  quarter  of  a  teaspoon- 
ful  and  upward,  according  to  the  age  of  the  patient. 

The  pharmaceutical  treatment  of  rickets  consists  largely  in  the  adminis- 
tration of  phosphorus.  This  should  be  given  dissolved  in  cod-liver  oil,  so 
that  the  daily  ration  shall  contain  from  to  y^^^  grain,  according  to  the  age 
of  the  child.    This  amount  may  be  given  in  divided  doses  each  day. 

The  tendency  to  excessive  acidity  in  the  contents  of  the  alimentary  canal 
should  be  corrected  by  the  administration  of  the  bicarbonates  of  sodium  or 
potassium.  An  excellent  preparation  for  this  pui'pose,  and  for  the  regulation 
of  the  bowels  when  a  tendency  to  constipation  or  diarrhoea  exists,  is  furnished 
in  the  form  of  the  "  neutralizing  cordial,"  the  compound  syrup  of  rhubarb 
and  potassium.  This  compound  serves  to  neutralize  any  excess  of  acid,  and 
it  also  acts  as  a  tonic  to  the  gastro-intestinal  mucous  membrane  and  as  a  stimu- 
lant to  healthy  secretion  on  the  part  of  their  glandular  structures.  It  should 
be  given  in  doses  varying  according  to  the  age  of  the  child,  from  fifteen  drops 
to  a  teas]3oonful,  two  or  three  hours  after  each  meal.  Besides  its  therapeutic 
qualities,  it  possesses  the  virtue  of  being  quite  palatable,  so  that  by  the  major- 
ity of  children  it  is  welcomed  as  an  agreeable  medicine. 

For  the  relief  of  anaemia  iron,  in  the  form  of  the  syrup  of  the  iodide  of 
iron,  should  be  given,  or  the  saccharated  carbonate  of  iron  may  be  given  in 
appropriate  doses.  When  the  bowels  are  constipated  minute  doses  of  nux 
vomica  and  podophyllin  may  be  given.  Gentian  is  also  recommended,  but 
the  difficulties  that  attend  the  administration  of  such  bitter  tonics  will  often 
tax  the  ingenuity  of  the  physician.  The  parvules  and  granules  and  tablets 
that  are  now  furnished  by  the  manufacturing  chemists  will  often  afford  a  con- 
venient solution  of  the  difficulty,  but  among  the  children  of  the  poor  sum- 
mary measures  will  generally  be  necessary  in  order  to  secure  efficient  medi- 
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cation.  Many  physicians  recommend  the  use  of  the  laeto-phosphate  of  cal- 
cium and  other  calcic  salts.  But  since  the  ingredients  for  the  formation  of 
healthy  bone-tissue  are  present  in  milk  and  in  the  other  articles  of  food  that 
have  been  already  recommended,  it  is  better  to  secure  their  digestion  and 
assimilation  rather  than  to  dose  the  patient  with  what  may,  after  all,  result 
in  a  deleterious  excess  of  lime  in  the  food. 

The  occurrence  of  diarrhoea  in  connection  with  rickets  requires  the  ordi- 
nary pharmaceutical  treatment  with  considerable  doses  of  the  subnitrate  of 
bismuth.  Bronchial  and  pulmonary  complications  must  be  treated  in  accord- 
ance with  the  general  rides  that  govern  the  management  of  such  disorders. 
Spasm  of  the  glottis  and  other  convulsive  phenomena  require  the  administra- 
tion of  the  bromide  of  potassium  or  sodium.  Inhalation  of  chlorofoi'm  may 
be  occasionally  necessary  in  sudden  paroxysms  of  the  disease,  but  ordinarily  a 
few  grains  of  chloral  administered  at  proper  intervals  will  be  sufficient,  in  con- 
nection with  the  use  of  bromide  of  sodium,  to  ward  off  a  severe  attack.  In 
all  cases  that  are  characterized  by  spasmodic  tendencies  the  causes  of  periph- 
eral irritation  should  be  sought  and  removed  if  possible.  The  eruption  of 
each  tooth  is  often  preceded  in  such  cases  by  convulsions  or  by  respiratory 
spasms.    Lancing  of  the  gums  frequently  affords  considerable  relief. 

The  deformities  that  result  from  rickets  may  sometimes  be  I'elieved  by 
proper  gymnastic  exercises,  but  when  they  are  extensive  and  severe  ortho- 
paedic apparatus  and  surgical  treatment  are  often  needful.  Great  discretion 
is  necessary  in  the  application  of  apparatus  to  the  lower  limbs,  since  every- 
thing of  a  weighty  and  clumsy  character  will  be  found  to  interfere  with  the 
active  movements  of  the  growing  child,  and  may  thus  do  more  harm  than 
good. 


OSTEOMALACIA. 

By  henry  M.  LYMAN. 


Definition. — Osteomalacia  is  characterized  by  decalcification  and  softening 
of  the  bones.  It  is  a  disease  that  occurs  during  adult  life  and  old  age,  diflFer- 
ing  in  this  respect  from  rickets,  which  is  manifested  only  during  early  life  as 
an  aberration  of  the  formative  processes  by  which  the  skeleton  is  developed. 
Osteomalacia,  on  the  contrary,  destroys  the  solidity  of  bones  that  have  been 
already  matured  and  are  far  advanced  in  age. 

SyxNONYMS. — Mollities  ossium  ;  Malacosteon. 

Etiology. — In  its  most  conspicuous  forms  osteomalacia  is  a  rare  disease ; 
its  minor  manifestations  are  not  uncommon.  It  occurs  among  women  more 
frequently  than  among  men,  in  the  ratio  of  8  to  1.  In  fact,  the  principal 
causes  of  osteomalacia  are  connected  with  the  functions  of  pregnancy  and 
lactation  in  the  majority  of  cases.  In  one-half  of  the  patients  the  com- 
mencement of  the  disease  was  noticed  during  pregnancy,  and  of  the  remain- 
ing female  patients  one-half  became  affected  as  a  consequence  of  long-con- 
tinued or  frequent  Jactation. 

Of  the  cases  that  cannot  be  referred  to  the  generative  functions  the  major- 
ity are  developed  as  a  consequence  of  senility.  While  the  disease  as  it  occurs 
during  pregnancy  and  lactation  appears  to  be  the  result  of  abstraction  of  the 
calcareous  salts  from  the  bones  for  the  benefit  of  the  growing  foetus  or  infant, 
a  similar  removal  T)f  the  calcareous  elements  of  the  skeleton  during  old  age, 
when  the  functions  of  nutrition  are  enfeebled,  may  be  ascribed  to  unfavorable 
hygienic  surroundings,  insufficient  diet,  and  the  use  of  drinking-water  that 
contains  an  insufficient  amount  of  calcareous  salts. 

Symptoms. — Osteomalacia  is  usually  developed  in  an  insidious  manner, 
and  is  characterized  by  the  occurrence  of  ill-defined  pain  in  the  vertebral  col- 
umn and  pelvis,  where  the  disease  is  usually  located.  The  pain  is  continuous 
and  deep-seated,  without  implication  of  the  muscles,  nor  is  it  increased  by 
muscular  movement  like  the  pains  of  rheumatism.  It  is  aggravated  by  the 
warmth  of  the  bed  and  by  violent  manipulation  or  percussion  over  the  affected 
region.  Sometimes  it  assumes  a  paroxysmal  character,  but  usually  it  is  con- 
stant, though  aggravated  by  long-continued  confinement  in  one  position. 

When  the  disease  is  connected  with  pregnancy,  pain  is  most  severe  in  the 
pelvic  portion  of  the  body,  especially  in  the  neighborhood  of  the  ischia ;  but 
in  elderly  patients  the  seat  of  pain  is  ordinarily  located  in  the  spinal  column 
and  in  the  ribs.  It  is  aggravated  by  the  erect  position,  by  walking,  and  by 
stooping  toward  the  ground. 
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After  an  introductory  period  of  invasion  that  is  more  or  less  painful,  the 
alfected  bones  begin  to  exhibit  signs  of  softening  and  deformity.  Among 
puerperal  women  the  pelvis  is  chiefly  affected.  The  superior  and  inferior 
straits  become  narrowed  through  inward  pressure  of  the  lateral  portions  of  the 
bony  wall  of  the  pelvic  cavity,  together  with  forward  protrusion  of  the  prom- 
ontory of  the  sacrum  and  of  the  symphysis  pubis.  Parturition  is  greatly 
impeded,  if  not  rendered  impossible,  by  this  deformity,  and  sometimes  the 
functions  of  the  bladder  and  rectum  are  also  hindered. 

Among  old  people  osteomalacia  causes  a  progressive  reduction  in  the  height 
of  the  patient  by  reason  of  yielding  and  shortening  of  the  vertebrae.  The 
spinal  column  is  bent  antero-posteriorly  or  laterally,  causing  various  deform- 
ities of  the  thoracic  skeleton,  in  this  respect  producing  modifications  of  the  form 
like  those  which  result  from  rickets. 

The  bones  of  the  head  are  rarely  affected,  but  those  of  the  limbs  may  exhibit 
softening  and  deformity.  The  distal  phalanges  of  the  toes  and  of  the  fingers 
sometimes  exhibit  morbid  enlargement, 

A  very  characteristic  feature  in  connection  with  osteomalacia  is  the  occur- 
rence of  great  fragility  in  the  bones  of  the  skeleton,  so  that  fractures  frequently 
occur  as  a  consequence  of  insignificant  causes  that  are  quite  out  of  proportion 
with  the  magnitude  of  their  effects.  In  this  way  fractures  of  the  ribs  have 
been  produced  by  the  muscular  effort  of  coughing,  and  other  bones  have  been 
known  to  give  way  during  the  act  of  turning  over  in  bed. 

The  movements  of  respiration  and  of  the  heart  are  sometimes  considerably 
hindered  by  the  resultant  deformity  of  the  thoracic  wall.  The  functions  of 
digestion  are  always  disturbed,  but  this  condition  must  be  regarded  rather  as 
a  cause  than  as  an  effect  of  the  disease.  Chronic  catarrhal  inflammation  of  the 
gastro-intestinal  and  bronchial  mucous  membranes  are  usual  occurrences.  Al- 
buminuria is  also  sometimes  observed. 

Pathological  Anatomy. — The  changes  that  are  determined  in  the  skeleton 
by  the  development  of  osteomalacia  consist  in  the  simple  abstraction  of  cal- 
careous salts  from  the  osseous  tissue.  The  marrow  of  the  bones  becomes  at 
first  intensely  vascular,  and  its  cellular  elements  are  considerably  multiplied : 
during  the  later  stages  of  the  disease  they  undergo  fatty  degeneration.  The 
fundamental  substance  of  the  bones,  after  it  has  given  up  its  calcareous  salts, 
exhibits  a  fibrillary  structure  and  becomes  more  or  less  translucent :  it  will  no 
longer  yield  gelatin  when  boiled. 

An  excess  of  lactic  acid  is  frequently  present  in  the  diseased  bones,  and  the 
alkalinity  of  the  blood  is  considerably  diminished.  The  urine  also  contains 
lactic  acid,  but  the  calcareous  salts  are  not  increased  in  that  excretion.  Some- 
times calculous  masses  of  carbonate  and  phosphate  of  calcium  and  magnesium 
have  been  found  in  the  urinary  organs,  but  the  greater  portion  of  the  salts 
that  are  removed  from  the  bones  are  eliminated  through  other  channels. 
During  pregnancy  and  lactation  they  are  deposited  in  the  tissues  of  the  foetus 
or  are  conveyed  through  the  milk  into  the  body  of  the  growing  infant. 

Pathology. — It  is  under  the  influence  of  the  excessive  presence  of  lactic 
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acid  in  the  bones  that  the  calcareous  saUs  are  dissolved  and  removed  from  the 
tissue  in  which  they  had  been  normally  deposited.  The  amount  of  lactic  acid 
in  a  healthy  condition  of  the  body  can  never  reach  deleterious  proportions, 
but  when  the  process  of  oxidation  is  retarded  the  acids  that  are  continually 
being  formed  are  no  longer  oxidized  into  harmless  substances,  and  they  accu- 
mulate in  the  bones,  with  a  result  that  is  prejudicial  to  the  integrity  of  the 
skeleton. 

An  intimate  relationship  between  diabetes  and  osteomalacia  has  been  some- 
times observed.  Osteomalacia  occurring  under  unfavorable  hygienic  surround- 
ings is  sometimes  exchanged  for  diabetes  when  the  patient  is  placed  under 
more  favorable  conditions  of  diet  and  environment.  It  may  be  that  under 
such  circumstances  there  is  at  first  a  transformation  of  sugar  into  lactic  acid, 
which  by  its  presence  excites  the  symptoms  of  osteomalacia,  while  at  a  later 
period,  when  the  conditions  no  longer  promote  such  transformation,  the  symp- 
toms of  osseous  disease  subside  and  glycosuria  appears.  It  is  highly  probable 
that  the  phosphaturia  accompanied  by  osseous  pain  that  occurs  in  many  cases 
of  pulmonary  consumption  may  be  due  to  the  development  of  an  acid  dyscrasia 
as  a  consequence  of  digestive  disorders  and  retarded  nutrition  consequent  upon 
tubercular  disease.  In  sucli  cases  the  solution  and  removal  of  phosphatic  salts 
seldom  proceeds  far  enough  to  admit  of  softening  and  deformity  of  the  bones. 
But  in  this  and  in  other  unwholesome  conditions  of  existence  the  impairment 
of  nutrition  may  be  indicated  by  excessive  fragility  of  the  bones  which  have 
been  deprived  of  a  portion  of  their  mineral  constituents.  In  such  pathological 
conditions  not  only  the  mineral  salts,  but  also  the  nitrogenous  and  fatty  con- 
stituents of  the  bones,  are  considerably  diminished  and  replaced  by  water. 
These  changes  are  not  identical  with  the  ordinary  modifications  of  structure 
which  are  common  characteristics  of  extreme  age  :  they  appear  to  be  the 
specific  results  of  imperfect  nutrition,  insufficient  oxidation,  and  unfavorable 
hygienic  surroundings,  including  exposure  to  cold  and  damp  in  the  abodes  of 
poverty. 

Diagnosis. — During  the  early  stage  of  osteomalacia  painful  symptoms  have 
been  erroneously  referred  to  rheumatism  or  to  neuralgia,  but  when  deformity 
of  the  skeleton  exists  without  any  history  of  rickets  in  early  life,  the  diagnosis 
is  not  difficult. 

Prognosis. — Recovery  is  almost  unknown.  The  course  of  the  disease  is 
slow  and  interrupted  by  occasional  remissions.  Sometimes  death  occurs  in  less 
than  a  year  after  the  appearance  of  the  first  symptoms,  but  life  may  be  pro- 
longed for  a  number  of  years,  though  rarely  for  ten  years.  Successive  preg- 
nancies exert  an  unfavorable  influence  upon  the  progress  of  the  disease. 
Death  usually  results  either  from  exhaustion  or  from  intercurrent  pulmo- 
nary diseases,  bed-sores,  and  other  consequences  of  prolonged  confinement  in 
a  condition  of  helplessness. 

Treatment. — The  environment  of  the  patient  usually  demands  improve- 
ment ;  digestion  must  be  invigorated  by  cold  baths,  friction  of  the  surface, 
gentle  massage,  and  exercise  in  the  open  air.    The  food  should  be  chosen  with 
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reference  fo  an  abundant  supply  of  phosphates  and  other  salts  that  are  needed 
for  the  nutrition  of  the  osseous  tissues.  Milk,  eggs,  and  whole-meal  flour 
are  to  be  preferred,  and  are  probably  more  efficacious  than  the  preparations  of 
phosphorus,  iron,  quinine,  cod-liver  oil,  etc.  that  are  usually  prescribed. 

The  frequent  dependence  of  the  disease  upon  activity  of  the  generative 
functions  has  suggested  the  removal  of  the  ovaries  with  a  view  to  the  pre- 
vention of  pregnancy  and  lactation.  This  operation  and  the  operation  of 
Porro  have  been  in  a  number  of  instances  followed  by  an  arrest  and  cure  of 
the  disease. 


OBESITY. 


By  henry  M.  LYMAN. 


Definition. — Obesity  is  characterized  by  an  excessive  accumulation  of  fat 
in  the  adipose  tissue,  hindering,  and  finally  rendering  impossible,  the  func- 
tions of  the  various  organs  of  the  body.  The  distribution  of  this  accumula- 
tion of  fat  is  seldom  uniform,  being  sometimes  excessive  in  one  part  of  the 
body  and  sometimes  in  another.  Particular  organs  may  be  greatly  encum- 
bered, while  others  experience  very  little  impediment.  But  there  is  a  close 
relationship  between  the  condition  of  the  internal  cavities  and  that  of  the  sub- 
cutaneous areolar  tissue,  so  that  an  extensive  accumulation  of  fat  beneath  the 
skin  may  be  accepted  as  sufficient  evidence  of  a  similar  internal  burden. 

The  heart  is  the  principal  sulferer  from  an  excessive  deposit  of  fat 
within  the  visceral  cavities.  Adipose  tissue  is  increased  under  the  visceral 
pericardium  between  the  ventricles  of  the  organ  and  around  the  origin  of  the 
large  blood-vessels.  During  the  later  stages  of  the  disease  the  connective  tissue 
of  the  ventricles  becomes  infiltrated  with  fat.  This  is  especially  conspicuous 
in  the  left  ventricle,  the  muscular  fibres  of  which  are  separated  from  each  other 
by  the  redundant  adipose  tissue.  The  nutrition  of  the  muscular  fibres  is  thus 
seriously  affected,  and  the  muscular  substance  passes  into  a  condition  of  atrophy 
and  fatty  degeneration,  interfering  with  the  movements  of  the  heart  through 
the  destruction  of  its  contractile  substance  and  the  additional  labor  that  is 
necessary  to  overcome  the  weight  of  the  external  mass  of  fat. 

The  liver  is  often  involved  in  a  somewhat  similar  manner,  but  it  is  less 
exposed  to  pressure  from  external  accumulations  of  adipose  tissue.  It  is 
within  the  hepatic  cells  that  the  process  of  infiltration  chiefly  interferes  with 
the  functional  activity  of  the  organ. 

Under  normal  physiological  conditions  of  nutrition  the  adipose  tissue  of 
the  body  stores  up  only  that  amount  of  fat  which  is  needed  for  the  continuous 
supply  of  fatty  matter  to  the  tissues  of  the  body  in  the  absence  of  a  sufficient 
quantity  of  such  nutriment  from  the  daily  food  that  is  supplied  to  the  individ- 
ual. Adipose  tissue  is  present  or  may  be  formed  wherever  there  is  connective 
tissue,  except  in  the  lungs,  spleen,  sheath  of  the  penis,  and  in  the  brain.  In 
the  normal  condition  it  forms  about  one-twentieth  of  the  total  weight  of  the 
body. 

The  physiological  store  of  fat  is  normally  recruited  from  the  fats  that 
enter  the  circulation  either  in  the  form  of  an  emulsion  or  in  derivative  com- 
binations, forming  glycero-phosphoric  acid,  fatty  acids,  and  soaps.  A  portion 
of  the  fat  is  held  in  solution  by  the  soaps  that  are  formed  through  the  action 
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of  fatty  acids  upon  alkaline  bases  in  the  small  intestines.  Glycerin  and  the 
fatty  acids  are  produced  by  the  action  of  pancreatic  juice  and  bile  upon  fat. 
The  liberated  glycerin  enters  into  combination  with  phosphoric  acid  that  has 
been  displaced  from  the  alimentary  phosphates  by  the  liydrochloric  acid  of  the 
gastric  juice.  Thus  formed,  the  dilfusible  glycero-phosphoric  acid  and  soap 
pass  readily  into  the  general  circulation,  while  the  emulsified  fats  find  their  way 
through  the  lacteals  and  the  thoracic  duct  into  the  venous  current  of  the  blood. 
Reaching  the  tissues,  the  glycerin  and  fatty  acids  are  readily  oxidized,  while 
the  stable  emulsified  fats  are  deposited  in  the  adipose  tissue  for  a  more  gradual 
disintegration. 

Besides  the  fat  that  is  thus  received  directly  with  the  food,  a  certain  amount 
of  fatty  matter  is  produced  during  the  retrograde  metamorphosis  of  the  nitrog- 
enous or  albuminoid  constituents  of  the  tissues.  During  this  process  a  por- 
tion of  the  albuminous  protoplasm  is  in  part  transformed  into  nitrogenous 
substances  on  their  way  to  the  formation  of  urea,  while  another  portion 
containing  no  nitrogen  is  transformed  into  matter  that  is  identical  with  fat 
and  the  carbohydrates.  It  thus  becomes  possible  for  an  animal  to  grow  fat 
though  fed  entirely  upon  albuminoid  substances. 

If  fat  be  introduced  into  the  blood  beyond  the  capacity  of  the  soaps  and 
other  alkaline  salts  to  hold  it  in  solution,  the  surplus  remains  suspended  in  the 
form  of  minute  oil-globules,  giving  to  the  circulatory  fluid  an  oily  appearance. 
This  excess  constitutes  what  is  termed  lipsemia.  Under  such  circumstances, 
at  the  ordinary  rate  of  oxidation  within  the  tissues  the  surplus  fat  cannot  be 
oxidized,  and  it  accumulates  in  the  cells  of  the  liver  and  in  the  adipose  tissue. 
When,  however,  the  process  of  oxidation  is  accelerated  by  exercise  or  by  a  feb- 
rile condition  of  the  body,  the  storage  of  fat  ceases  and  previous  deposits  rap- 
idly disappear.  Under  such  circumstances  the  staying  power  of  the  individ- 
ual is  notably  diminished,  since  the  reserve  forces  that  have  been  stored  up  in 
the  adipose  tissue  are  largely  exhausted.  Hence  the  lack  of  endurance  that 
characterizes  athletes,  boatmen,  and  pugilists  who  have  been  over-trained  to  a 
degree  that  has  deprived  them  of  adipose  tissue. 

When  the  supply  of  fat  in  the  blood  is  too  great  to  be  disposed  of  by  imme- 
diate oxidation  or  by  deposit  in  the  adipose  tissue,  it  must  find  its  way  out  of 
the  body.  The  paths  of  elimination  are  through  the  intestines  and  the  skin. 
Occasionally  it  is  found  in  the  urine,  constituting  one  of  the  varieties  of 
chyluria.  In  the  faeces  it  may  be  discovered,  especially  when  the  pancreatic 
and  biliary  secretions  are  insufficient.  The  sebaceous  glands  of  the  skin 
excrete  excessively,  giving  to  the  hair  and  to  the  epidermis  a  greasy  and  dis- 
agreeable appeararice.  Irritated  by  this  exaggeration  of  function,  the  sebaceous 
glands  become  inflamed,  causing  the  appearance  of  pustules  of  acne  and  the 
evolution  of  eczema.  Such  eruptions  are  therefore  not  uncommon  among 
anaemic  patients  and  among  the  victims  of  dyspepsia,  irregular  menstruation, 
and  nervous  disturbances  of  a  depressing  character. 

Etiology. — Among  the  causes  of  obesity  Bouchard  has  noted  excess  in 
eating  and  drinking  in  about  40  per  cent,  of  the  cases  ;  in  about  37  per  cent. 
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there  was  a  deficiency  of  exercise ;  but  in  20  per  cent,  the  amount  of  exercise 
was  extraordinary  ;  and  in  10  per  cent,  the  quantity  of  food  was  less  than  the 
normal  amount. 

The  disease  occurs  more  than  twice  as  frequently  among  women  as  among 
men,  probably  on  account  of  the  greater  activity  of  the  male  sex. 

Hereditary  influences  play  a  very  important  part  in  the  evolution  of 
obesity.  In  nearly  one-half  of  the  subjects  corpulence  had  been  observed 
among  their  ancestors.  Hereditary  influences  that  predispose  to  the  occur- 
rence of  arthritic  disease  are  usually  favorable  to  the  development  of  obesity — 
a  fact  that  is  due  to  the  retardation  of  nutrition  that  is  a  common  character- 
istic of  the  victims  of  rheumatism,  gout,  gravel,  biliary  lithiasis,  diabetes, 
asthma,  acid  dyspepsia,  haemorrhoids,  hemicrania,  neuralgia,  and  eczema. 
Through  many  successive  generations  these  diseases  may  be  traced,  either 
associated  at  the  same  time  in  the  same  subject  or  occurring  in  alternation 
with  each  other.  A  close  relationship  between  this  arthritic  predisposition 
and  those  forms  of  scrofula  that  do  not  develop  tuberculosis  has  often  been 
observed,  inasmuch  as  scrofulous  children  not  unfrequently  exhibit  arthritic 
diseases  later  in  life. 

The  manifestation  of  obesity  may  occur  at  any  time  during  the  course  of 
life.  It  is  sometimes  a  congenital  disease  ;  more  frequently  it  begins  in  child- 
hood ;  in  other  cases  it  does  not  appear  before  the  age  of  puberty ;  and  some- 
times it  is  delayed  imtil  the  declining  years  of  life  have  been  reached. 

More  frequently  obesity  is  occasioned  by  an  excessive  use  of  starchy  and 
saccharine  food  than  by  the  consumption  of  fat.  In  many  cases  it  is  con- 
ditioned by  the  existence  of  acid  dyspepsia,  since  the  action  of  the  pancreatic 
juice  is  greatly  impeded  by  excessive  acidity  in  the  small  intestine  :  under  such 
circumstances  the  fats  are  absorbed  in  the  form  of  an  emulsion  instead  of  being 
split  up  into  glycerin  and  fatty  acids.  Emulsified  fats  are  not  easily  oxidized, 
but  are  stored  up  in  the  adipose  tissues,  where  their  permanent  sojourn  is 
favored  by  sedentary  habits  and  by  insufficient  exercise.  The  daily  use  of 
alcohol,  even  in  moderate  quantity,  interferes  with  the  processes  of  oxidation, 
and  in  like  manner  favors  the  accumulation  of  fat  in  the  adipose  tissue.  Some 
of  the  finest  examples  of  obesity  are  furnished  by  individuals  who  lead  a  life  in 
the  open  air  without  much  active  muscular  exercise.  Their  appetites  are  excel- 
lent, they  eat  large  quantities  of  food,  and  by  the  use  of  alcoholic  stimulants 
they  favor  its  permanent  storage  in  the  body.  Policemen,  sea-captains,  cavalry 
officers,  and  coachmen  frequently  afford  conspicuous  examples  of  the  unfortu- 
nate consequences  of  such  a  life.  Very  deleterious  under  such  circumstances 
is  the  use  of  malt  liquors,  since  these  drinks,  besides  alcohol,  contain  a  con- 
siderable quantity  of  dextrin  and  sugar,  which  aid  in  the  accumulation 
of  fat. 

The  development  of  anaemia  and  obesity  is  favored  by  small  but  frequent 
losses  of  blood.  For  this  reason  these  diseases  are  frequently  associated  in 
the  female  sex.  The  diminished  current  of  blood  cannot  transport  a  suf- 
ficient amount  of  oxygen  :  the  exchanges  upon  which  nutrition  is  dependent 
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are  consequently  retarded  and  obesity  is  developed.  In  like  manner,  the  dis- 
ease frequently  accompanies  pregnancy,  excessive  menstruation,  and  lactation, 
especially  if  the  patient  leads  a  luxurious  life  and  gratifies  an  appetite  for 
alcoholic  beverages  and  sweet  articles  of  diet. 

The  period  of  convalescence  after  various  infective  diseases  is  sometimes 
characterized  by  the  appearance  of  a  tendency  to  obesity  that  is  probably  due 
to  the  existence  of  conditions  that  have  been  already  described.  Sometimes, 
undoubtedly,  the  disease  may  be  directly  occasioned  by  the  retardation  of 
nutrition  through  the  agency  of  the  toxic  secretions  yielded  by  infective 
microphytes. 

An  insufficient  oxidation  of  fat  in  the  tissues  has  been  made  prominent  as 
one  of  the  causes  of  obesity.  Not  infrequently,  however,  the  disease  is  deter- 
mined by  the  excessive  production  of  fat  in  the  tissues,  either  as  a  consequence 
of  an  excess  of  oily  substances  in  the  food  or  as  a  consequence  of  the  disinte- 
gration of  albuminoid  molecules.  Physiological  experiment  has  demonstrated 
that  fat  can  be  accumulated  from  a  diet  that  is  composed  entirely  of  lean  meat. 
A  diet  that  consists  chiefly  of  starch  and  of  sugar  favors  the  deposit  of  fat, 
provided  a  certain  amount  of  albuminoid  food  be  also  supplied  to  the  tissues. 
The  carbohydrates  under  such  circumstances  are  oxidized,  while  the  albumi- 
noids are  split  up  into  fat  and  into  simpler  nitrogenous  compounds,  by  which 
the  integrity  of  the  tissues  is  maintained  and  the  adipose  tissue  is  increased. 
Alimentary  substances  like  potatoes,  bread,  and  meal  are  therefore  favorable 
to  the  accumulation  of  fat,  since  they  contain  not  only  starch,  but  albuminoid 
constituents. 

Many  opinions  have  been  expressed  regarding  the  influence  of  water  upon 
the  development  of  fat.  It  has  been  stated  that  a  copious  use  of  water  does 
not  increase  the  adipose  tissue  of  the  body,  but  in  the  opinion  of  others  tlie 
bodily  weight  and  the  adipose  tissue  are  considerably  increased  by  an  abundant 
supply  of  water.  Pure  water  probably  exerts  very  little  influence  upon  the 
growth  of  fat,  but  when  diluted  with  alcohol  and  reinforced  with  sugar  and 
dextrin  it  undoubtedly  favors  the  development  of  corpulence. 

Obesity  is  not  unfrequently  associated  with  disorders  of  the  nervous  system. 
It  is  not  uncommon  among  hysterical  patients  and  among  the  victims  of  neur- 
algia. The  corpulence  that  sometimes  follows  a  stroke  of  paralysis  is  probably 
due  to  the  sedentary  life  that  is  necessitated  by  the  difficulty  of  locomotion. 

Pathological  Anatomy. — As  a  consequence  of  obesity,  adipose  tissue  is 
developed  chiefly  upon  the  anterior  and  lateral  portions  of  the  abdomen,  upon 
the  loins,  hips,  breasts,  neck,  cheeks,  and  under  the  chin.  It  accumulates  in 
the  flexures  of  the  joints,  upon  the  palms  of  the  hands,  and  on  the  soles  of  the 
feet ;  it  grows  beneath  the  aponeuroses,  between  the  muscles,  and  in  the  spaces 
that  separate  their  constituent  fibres.  Internal  organs  like  the  kidneys  and  the 
pancreas  may  be  completely  buried  in  masses  of  fat.  The  stomach  and  the  in- 
testines are  usually  dilated  ;  the  liver  is  enlarged,  its  borders  lose  their  sharp- 
ness, its  color  is  pale,  and  oil  oozes  from  an  incised  surface ;  the  hepatic  cells 
are  gorged  with  fat,  but  they  are  not  in  a  condition  of  fatty  degeneration,  and 
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the  connective  tissue  by  which  they  are  surronnded  is  not  invaded  by  fatty 
particles.  The  secretion  of  bile  is  greatly  diminished,  and  the  gall-bladder 
and  larger  ducts  are  often  empty  or  contain  nothing  but  mucus. 

When  obesity  is  complicated  by  chronic  alcoholism  or  by  other  diseases  of 
the  liver,  fatty  degeneration  invades  the  hepatic  cells.  The  connective  tissue 
then  exhibits  a  certain  degree  of  sclerosis.  The  substance  of  the  liver  is  less 
soft  and  unctuous,  and  the  sclerotic  process  in  the  connective  tissue  can  be 
traced  between  the  degenerated  parenchymatous  cells. 

When  death  has  been  preceded  by  cardiac  failure  the  hepatic  veins  are 
filled  with  blood,  and  the  liver  presents  the  characteristic  appearances  that  are 
caused  by  stagnation  of  the  blood-current. 

In  many  instances  the  kidneys  present  no  changes  worthy  of  note,  but  if 
death  has  been  preceded  by  a  condition  of  asphyxia  the  renal  veins  share  in 
the  general  distension  of  the  venous  system.  In  severe  cases,  especially  when 
complicated  with  alcoholism,  the  epithelium  of  the  uriniferous  tubules  may  be 
infiltrated  with  fat. 

The  connective  tissue  of  the  pancreas  is  somewhat  infiltrated  with  fat,  but 
the  spleen  exhibits  very  little  change. 

In  female  patients  the  uterus  and  its  appendages  are  firmly  packed  into  the 
pelvis  and  surrounded  by  layers  of  adipose  tissue.  The  mammary  glands  are 
in  like  manner  compressed  and  atrophied. 

The  diaphragm  is  forced  upward  by  the  immense  masses  of  adipose  tissue 
that  crowd  the  abdominal  cavity.  The  thoracic  cavities  are  also  diminished 
by  the  presence  of  fat  in  the  mediastinal  spaces  and  under  the  pericardium  and 
pleurae :  a  proper  expansion  of  the  lungs  is  thus  prevented  and  a  condition  of 
emphysema  may  be  developed. 

The  right  ventricle  of  the  heart  exhibits  more  fat  than  the  left.  The  entire 
organ  is  burdened  with  adipose  tissue ;  its  muscular  structure  is  anaemic,  pale, 
and  soft ;  sometimes  all  the  cavities  are  dilated,  but  in  certain  cases  the  left 
ventricle  exhibits  hypertrophy,  while  the  right  heart  is  dilated.  Occasionally 
atrophy  involves  the  whole  heart.  As  the  disease  progresses  the  muscular 
fibres  are  crowded  asunder  by  the  invasion  of  fat,  and  finally  the  muscular 
tissue  itself  experiences  fatty  degeneration. 

As  a  consequence  of  the  presence  of  minute  particles  of  undissolved  fat  the 
amount  of  oil  in  the  blood  may  be  four  or  five  times  greater  than  it  should  be, 
constituting  5  or  6  parts  per  1000  of  the  circulating  fluid. 

Symptoms. — Among  adults  of  medium  height  and  symmetrical  propor- 
tions a  weight  of  not  less  than  200  pounds  nor  exceeding  220  pounds  indi- 
cates the  first  degree  of  obesity.  If  the  weight  reach  300  or  350  pounds,  the 
patient  exhibits  the  medium  form  of  obesity.  ^A  weight  between  400  and  500 
pounds  indicates  a  very  grave  form  of  the  disease.  Still  greater  weights  have 
been  recorded,  and  there  is  related  the  case  of  a  man  who  measured  fifteen  feet 
around  the  waist  and  weighed  715  pounds ;  but  this  weight  is  quite  moderate 
in  comparison  with  that  of  another  patient,  who  is  said  to  have  weighed  1070 
pounds. 
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Tlie  adipose  tissue  in  cases  of  obesity  is  not  always  distributed  uniformly 
throughout  the  body.  Its  special  accumulation  in  certain  organs  and  regions 
depends  largely  upon  the  sex  and  the  habits  of  life  of  the  patient.  Women 
often  exhibit  an  excess  of  fat  about  the  shoulders  and  breasts.  If  the  habits 
of  life  be  sedentary  and  accompanied  by  the  habitual  gratification  of  an  excel- 
lent appetite,  the  abdominal  walls  exhibit  an  enormous  prominence.  The  dis- 
ease may  reach  such  a  degree  that  locomotion  becomes  exceedingly  laborious. 
The  various  movements  that  are  needful  for  the  accomplishment  of  the  dif- 
ferent acts  of  life  are  rendered  impossible  without  assistance,  and  it  becom^ 
finally  necessary  for  the  victim  of  obesity  to  remain  continually  in  bed,  sup- 
ported in  a  sitting  posture  with  numerous  pillows  and  cushions  about  the 
person,  since  it  is  impossible  to  lie  down  without  a  sensation  of  suffo- 
cation. 

Under  the  influence  of  obesity  the  sexual  appetite  rapidly  fails  and  is  pre- 
maturely extinguished.  Among  young  girls  who  exhibit  the  disease  menstru- 
ation usually  appears  at  a  precocious  age :  it  is  generally  irregular,  and  alter- 
nating conditions  of  amenorrhoea  and  menorrhagia  are  not  uncommon.  In  the 
married  state  sterility  is  a  frequent  consequence  of  the  disease. 

As  a  rule,  the  strength  of  the  muscular  apparatus  is  greatly  diminished, 
though  in  certain  instances  a  great  degree  of  skill  and  dexterity  in  the  use  of 
certain  muscles  has  been  cultivated  by  professional  musicians,  artists,  and 
gymnasts  who  were  victims  of  obesity.  Occasionally  a  respectable  degree  of 
intellectual  ability  is  exhibited  by  very  corpulent  people,  but,  as  a  general 
rule,  the  functions  of  the  brain  are  greatly  retarded,  so  that  the  term  "  fat- 
witted  "  has  passed  into  a  proverb.  Much  of  the  time  of  such  persons  is 
passed  in  sleep,  and  their  meals  are  ordinarily  followed  by  a  period  of  pro- 
found somnolence. 

The  movements  of  respiration  and  the  action  of  the  heart  are  greatly 
impeded  by  the  existence  of  obesity.  The  limited  capacity  of  the  thorax  ren- 
ders it  impossible  to  breathe  deeply  and  sufficiently  during  unusual  muscular 
exertion ;  consequently,  the  patient  is  soon  out  of  breath  after  the  slightest 
effort.  The  amount  of  hsemoglobin  in  the  red  blood-corpuscles  is  also  dimin- 
ished in  many  instances,  though  the  number  of  the  corpuscles  does  not  fall 
below  the  normal  figure.  The  blood  cannot  take  up  and  transport  a  sufficient 
supply  of  oxygen  under  such  conditions,  and  consequently  a  sense  of  breath- 
lessness  is  often  experienced. 

The  pulse  is  retarded  in  about  one-third  of  the  cases;  in  another  third  it 
is  feeble,  frequent,  and  dicrotic.  The  heart  itself  exhibits  signs  of  weakness, 
and  palpitation  accompanies  the  dyspnoea  that  arises  in  connection  with  mus- 
cular exertion.  Among  elderly  subjects  the  symptoms  of  arterio-sclerosis 
appear  in  about  one-quarter  of  the  cases.  The  pulse  is  full  and  strong ;  ver- 
tigo, dyspnoea,  and  asthma  frequently  occur.  Occasionally  there  is  intense 
dyspnoea,  accompanied  by  a  feeble,  frequent,  and  irregular  pulse,  indicating 
great  cardiac  debility. 

Hsemorrhagic  effusions,  taking  the  form  of  epistaxis,  haemoptysis,  and  bleed- 
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ing  piles,  are  frequently  observed  among  the  obese.  Such  haemorrhages  are 
principally  conditioned  by  fatty  degeneration  of  the  vascular  walls. 

Two  forms  of  obesity  have  been  remarked,  and  they  are  easily  distinguished 
from  each  other.  The  first  is  characterized  by  a  condition  of  plethora :  the 
face  is  flashed,  the  lips  are  blue,  and  the  superficial  veins  upon  the  cheeks  and 
nose  are  distended  with  blood.  The  second  or  anaemic  form  of  obesity  is  cha- 
racterized by  pallor  of  the  skin,  by  the  existence  of  murmurs  in  the  large 
vessels,  and  by  a  tendency  to  fainting  on  slight  provocation.  In  certain  chlo- 
rotic  cases  accompanied  by  obesity  the  vascular  organs  are  congenital ly  defi- 
cient ;  the  heart,  lungs,  and  liver  are  disproportionately  small,  and  the  dimin- 
utive arteries  are  insufficient  for  the  distribution  of  blood  throughout  the 
relatively  enormous  body.  In  such  eases,  though  the  quality  of  the  blood 
may  not  be  deficient,  its  quantity  is  less  than  the  normal  amount. 

In  the  protoplasmic  elements  of  the  tissues  the  process  of  oxidation  is 
retarded  ;  consequently,  the  amount  of  carbonic  acid  that  is  formed  and  dis- 
charged through  the  lungs  exhibits  considerable  diminution,  and  the  tempera- 
ture of  the  body  becomes  subnormal.  In  the  majority  of  cases  the  amount  of 
urea  falls  below  the  proper  figure,  though  it  sometimes  remains  normal  in 
quantity,  and  occasionally  may  be  actually  increased.  The  discharge  of  phos- 
phates is  usually  diminished. 

When  an  excessive  accumulation  of  fat  is  caused  by  the  degradation  and 
splitting  up  of  the  albuminous  constituents  of  protoplasm,  a  portion  of  the 
imperfectly  oxidized  nitrogenous  remainder  appears  in  the  urine  in  the  form 
of  a  modified  albumin  that  is  not  dependent  upon  inflammation  in  the  kidneys, 
but  is  the  representative  of  the  disorder  that  has  overtaken  the  processes  of 
nutrition.  Such  albumin  is  non-retractile,  is  diffused  throughout  the  urine, 
and  is  indicative  of  cachexia  rather  than  of  actual  renal  disease.  Sometimes 
the  urine  contains  minute  oil-globules,  and  the  presence  of  sugar  may  be  fre- 
quently discovered.  The  occurrence  of  glycosuria  is  often  due  to  the  coexist- 
ence of  diabetes  with  obesity,  but  it  is  sometimes  dependent  upon  a  disorder 
of  the  liver  that  interferes  with  the  transformation  of  alimentary  starch  and 
sugar  into  glycogen.  In  such  cases  glucose  passes  directly  from  the  portal 
vein  into  the  general  circulation,  and  is  eliminated  with  the  urine. 

The  urine  in  cases  of  obesity  very  often  contains  oxalate  of  calcium,  because 
the  retardation  of  oxidation  in  the  tissues  interferes  with  the  oxidation  and 
destruction  of  the  oxalic  acid  that  reaches  or  is  formed  within  the  tissues. 
For  a  similar  reason  the  volatile  fatty  acids  escape  oxidation,  and  they  are 
eliminated  in  considerable  quantity  through  the  glands  of  the  skin,  where  they 
cause  irritation  and  inflammation  of  the  sebaceous  follicles  and  of  the  integu- 
ment. For  this  reason  obese  patients  frequently  suffer  with  acne,  eczema, 
intertrigo,  and  seborrhoea.  The  copious  perspiration  frequently  exhales  a 
disagreeable  odor  that  is  due  to  the  presence  of  imperfectly  oxidized  volatile 
substances. 

In  about  50  per  cent,  of  the  cases  of  obesity  the  appetite  is  normal  ;  in 
about  10  per  cent,  it  is  reduced,  and  the  daily  consumption  of  food  is  less  than 
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usual  in  health.  In  a  considerable  number  of  cases  there  is  great  hunger, 
and  the  patient  devours  an  enormous  quantity  of  food.  Thirst  is  sometimes 
excessive,  and  is  significant  of  the  existence  of  polyuria.  In  the  majority  of 
patients  the  power  of  digestion  gradually  fails ;  the  stomach  becomes  dilated  ; 
and  the  symptoms  of  acid  dyspepsia  (pyrosis,  flatulence,  and  constipation)  are 
developed.  As  a  consequence  of  chronic  catarrhal  enteritis  obstinate  diarrhoea 
may  afflict  the  patient,  and  large  quantities  of  undigested  fat  may  be  discov- 
ered in  the  faeces. 

In  many  instances  obesity  is  complicated  by  stagnation  of  the  blood  in  the 
intestinal  vessels.  The  muscular  layer  of  the  intestinal  wall  becomes  enfee- 
bled, there  is  obstinate  constipation,  and  haemorrhoids  may  result  from  dilata- 
tion of  the  rectal  veins.  In  like  manner,  the  veins  in  the  lower  limbs  and 
scrotum  become  dilated  and  varicose.  A  similar  loss  of  contractility  in  the 
non-striated  muscular  tissues  of  the  body  is  universally  manifested  in  a  large 
proportion  of  the  cases  of  obesity. 

Treatment. — From  time  immemorial  the  importance  of  moderate  diet  and 
abundant  exercise  has  been  recognized  in  the  treatment  of  obesity.  The  exclu- 
sion of  fat  and  starches  from  the  food,  together  with  great  moderation  in  the  mat- 
ter of  liquid  nourishment,  will  accomplish  rapid  diminution  in  the  weight  of 
the  body ;  but  under  such  a  restricted  diet  a  tendency  to  lithiasis  is  liable  to  be 
developed,  and  then  the  patient  may  suffer  from  hepatic  or  renal  colic,  caused 
by  the  presence  of  gall-stones  or  renal  calculi.  It  is  for  this  reason  that  the 
well-known  Banting  method  for  the  reduction  of  corpulence  is  often  a  cause 
of  ill-health  that  is  worse  than  the  original  disease.  Ebstein  recommends 
three  meals  a  day,  limiting  the  breakfast  to  one  cup  of  black  tea,  without 
milk  or  sugar,  with  two  ounces  of  well-buttered  toast.  Dinner  should  be 
taken  in  the  middle  of  the  day,  and  it  may  consist  of  shin-bone  soup,  fol- 
lowed by  four  to  six  ounces  of  well-boiled  or  roasted  fat  meat  served  with 
gravy;  peas,. beans,  and  cabbage  may  be  allowed  in  moderation;  the  dessert 
should  consists  of  salads,  fresh  fruit  or  dried  fruits  with  sugar,  and  a  moderate 
quantity  of  light  wine  and  black  tea  without  milk  or  sugar.  The  last  meal 
of  the  day  should  consist  of  a  single  cup  of  black  tea  without  milk  or  sugar, 
an  egg  or  a  little  fish,  ham,  or  other  fat  meat  instead,  an  ounce  of  well-buttered 
bread,  and  a  little  cheese  or  fresh  fruit.  A  certain  amount  of  fat  must  be  sup- 
plied with  the  food,  but  starches  and  sugars  are  to  be  avoided.  Oertel  and 
others  unite  in  recommending  a  similar  dietary. 

Dujardin-Beaumetz  has  shown  that  such  a  restricted  diet  is  insufficient  for 
the  maintenance  of  healthy  nutrition.  If  the  different  organs  of  the  body 
have  not  yet  undergone  degeneration,  he  allows  the  patient  to  indulge  in  about 
half  a  pint  of  liquid  with  each  meal.  If  wine  is  drunk,  it  should  be  very 
light  and  must  be  diluted  Avith  Vichy  or  other  alkaline  waters.  For  this  pur- 
pose the  Londonderry  lithia  M^ater  may  be  recommended.  If,  however,  it  should 
become  necessary  to  avoid  too  great  dilution  of  the  gastric  juice,  the  ])atient 
should  abstain  from  drinking  at  meal-time,  and  may  be  directed  to  drink  a 
pint  of  weak  tea  without  sugar  about  two  hours  after  each  meal.    Beer  and 
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strong  alcoholic  beverages  must  be  avoided.  A  little  black  coffee  may  be  some- 
times permitted  at  the  conclnsion  of  breakfast.  Soup  must  not  be  taken,  but 
eggs,  'fish,  meat,  fresh  vegetables,  and  fruits,  like  oranges,  that  are  not  too 
starchy,  are  permitted.  Pastry  is  forbidden.  The  crust  of  bread  is  prefer- 
able to  the  crumb.  Vienna  rolls  and  soup-sticks,  wliich  consist '  largely  of 
crust,  are  to  be  preferred.  Breakfast  should  consist  of  such  bread  to  the 
amount  of  three-quarters  of  an  ounce,  together  with  an  ounce  and  a  half  of 
cold  meat  and  a  cup  of  weak  tea  witliout  sugar.  For  luncheon  the  patient 
should  take  an  ounce  and  a  half  of  bread,  three  ounces  of  meat  or  two  eggs, 
the  same  quantity  of  fresh  vegetables,  salad,  half  an  ounce  of  cheese,  and 
fruit  to  suit  the  appetite.  Dinner  should  be  served  in  the  evening  without 
soup,  and  in  addition  to  the  articles  prescribed  for  luncheon  the  patient  may 
take  an  ounce  and  three-quarters  of  bread  and  three  ounces  of  meat. 

Bouchard  bases  the  treatment  of  obesity  upon  the  condition  of  the  urine. 
When  nitrogenous  excreta  ai'e  present  in  excessive  quantity  the  amount  of 
albuminous  food  should  be  reduced.  When  urea  is  deficient  in  the  urine  the 
quantity  of  food  should  be  at  first  diminished,  and  then  increased  as  convales- 
cence progresses*  In  all  cases  the  quantity  of  fat,  starch,  and  sugar  in  the 
food  should  be  five  times  greater  than  the  amount  of  nitrogenous  nutriment. 
The  quantity  of  fat  and  of  sugar  should  be  somewhat  reduced,  so  as  to  avoid 
any  unoxldized  surplus,  but  the  processes  of  oxidation  may  be  accelerated  by 
increasing  the  ingestion  of  vegetable  acids.  This  may  be  accomplished  by 
eating  fruits  and  fresh  vegetables  that  contain  organic  salts  of  potassium. 
Vinegar  and  other  free  acids  should  be  avoided,  since  their  considerable  use 
causes  emaciation  through  the  destruction  of  the  healthy  framework  of  the 
cells.  The  use  of  acids  in  small  quantities  aggravates  obesity  by  diminishing 
the  alkalinity  of  the  blood  ;  but  when  combined  with  potassium  the  resulting 
salts  favor  the  oxidation  and  destruction  of  fat.  For  a  similar  reason  food 
should  not  be  taken  too  frequently  or  in  too  large  a  quantity,  and  the  patient 
should  take  active  muscular  exercise  before  meals.  If,  however,  there  be  an 
excessive  elimination  of  urea  and  the  phosphates,  the  processes  of  oxidation 
should  not  be  thus  unduly  stimulated. 

In  order  to  promote  the  processes  of  nutrition  it  is  desirable  that  the  trophic 
functions  of  the  nervous  system  be  aroused  by  agreeable  occupation,  travel, 
and  moderate  intellectual  excitement.  A  favorable  result  is  often  obtained 
from  massage,  hydropathy,  and  other  methods  by  which  the  skin  is  stimulated. 
The  function  of  the  liver  must  be  regulated  in  order  to  promote  intestinal 
digestion  and  to  avoid  constipation.  These  processes  may  be  influenced  in  a 
salutaiy  manner  by  the  use  of  Carlsbad  and  other  mineral  waters  which  con- 
tain the  carbonate  and  sulphate  of  sodium.  The  oxidation  of  fat  is  also 
assisted  by  the  use  of  sodium  bicarbonate,  liquor  potassse,  and  small  quantities 
of  soap  taken  in  the  form  of  a  pill.  Warm  baths  at  a  temperature  of  100°  F., 
continued  for  half  an  hour  or  longer,  serve  to  raise  the  temperature  of  the 
body,  accelerate  the  absorption  of  oxygen,  and  promote  the  discharge  of 
carbonic  acid. 
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In  the  majority  of  cases  the  treatment  should  be  inaugurated  by  reducing 
the  quantity  of  food,  maintaining  the  proper  ratio  between  its  nitrogenous  and 
its  carbonaceous  constituents.  For  this  purpose  milk  and  eggs  furnish  the 
best  nutriment,  according  to  the  method  that  has  been  popularized  by  Weir 
Mitchell  and  his  pupils.  The  patient  should  take  for  twenty  days  in  succes- 
sion not  more  than  half  a  pint  of  milk  and  one  egg  every  three  hours  when 
not  asleep.  Other  food  and  drink  should  be  forbidden.  Thus  nourished,  the 
patient  becomes  constipated,  and  the  bowels  require  gentle  laxatives  or  enemata. 
It  is  not  an  uncommon  experience  to  suffer  at  first  from  a  sensation  of  faint- 
ness,  weakness,  or  even  dizziness,  but  in  a  short  time  these  disagreeable  symp- 
toms disappear  and  superfluous  corpulence  rapidly  diminishes.  At  the  end  of 
thi'ee  weeks  the  dietary  may  be  gradually  varied  and  enlarged  in  accordance 
with  the  rules  that  have  been  formulated  by  Dujardin-Beaumetz  and  other 
physiologists. 


BILIARY  LITHIASIS. 

By  henry  M.  LYMAN. 


Biliary  calculi  are  chiefly  formed  by  the  precipitation  of  cholesterin 
from  the  bile.  This  highly  carbonaceous  substance  exists  in  the  bile,  blood, 
and  nervous  tissues.  As  an  excrementitious  substance  it  is  found  in  the  fsecal 
contents  of  the  intestine.  It  is  not  certain  whether  it  is  derived  principally 
from  the  tissues  or  whether  it  is  transported  by  the  red  corpuscles  to  the 
tissues.  Austin  Flint,  however,  has  shown  that  cholesterin  is  more  abundant 
in  the  blood  of  the  cerebral  veins  than  in  the  contents  of  the  cerebral  arteries 
— a  fact  that  favors  the  hypothesis  of  its  origin  in  the  retrograde  metamorpho- 
sis of  the  cerebral  tissues. 

The  precipitation  of  cholesterin  does  not  take  place  in  the  tissues,  because  it 
is  held  in  solution  by  lecithin.  In  the  circulating  fluids  of  the  body  its  solu- 
bility is  maintained  by  the  alkaline  salts  and  by  the  compounds  of  potassium 
and  sodium  witli  the  fatty  acids.  In  the  bile,  so  long  as  that  liquid  is  alkaline, 
cholesterin  is  held  in  solution  by  the  biliary  salts. 

The  introduction  of  calcium  into  a  liquid  that  contains  cholesterin  causes  a 
precipitation  of  that  substance,  since  calcium  combines  with  the  fatty  acids  and 
biliary  acids  to  form  insoluble  salts  which  are  powerless  to  maintain  cholesterin 
in  a  state  of  solution.  Any  excess  of  organic  acids  in  the  liquids  and  solids 
of  the  body  causes  a  liberation  of  calcium  from  the  anatomical  elements  in 
which  it  exists,  and  this  liberation  of  basic  calcium  is  speedily  followed  by  the 
precipitation  of  cholesterin. 

The  excessive  presence  of  cholesterin  in  the  fluids  of  the  body  is  liable  to 
be  followed  by  its  precipitation,  an  event  that  is  very  apt  to  occur  when  the 
bile  stagnates  and  becomes  concentrated  in  the  biliary  passages. 

The  formation  of  biliary  calculi  is  usually  determined  by  the  presence  of 
particles  of  solid  matter  accidentally  present  in  the  biliary  passages.  Intesti- 
nal parasites  and  their  ova  that  have  found  tlieir  way  into  the  biliary  passages 
may  become  centres  of  crystallization,  around  which  considerable  masses  of 
cholesterin  are  accumulated,  producing  gall-stones  or  biliary  calculi,  which 
originate  intense  pain  as  they  pass  through  the  hepatic  or  cystic  duct. 

Etiology  and  Patholog-ical  Anatomy. — Biliary  calculi  are  very  fre- 
quently discovered  in  old  people.  The  female  sex  is  more  liable  than  the 
male  to  experience  the  disease,  partly  on  account  of  a  greater  tendency  to 
sedentary  habits,  and  partly  by  reason  of  the  predominance  among  females  of 
osteomalacia,  a  disease  that  favors  the  liberation  of  calcium  bases  from  their 
combinations  in  the  bony  skeleton. 

99 


100 


BILIARY  LITHIASIS. 


The  occurrence  of  biliary  lithiasis  is  also  favored  by  excessive  eating  and 
drinking,  especially  when  associated  with  an  insufficient  amount  of  exercise. 
Intellectual  and  emotional  disturbances  of  the  nervous  system  which  interfere 
with  nutrition  are  often  favorable  to  lithiasis ;  in  short,  everything  that  retards 
the  processes  of  oxidation  exerts  a  similar  influence. 

The  association  of  a  tendency  to  biliary  lithiasis  with  those  disorders  which 
characterize  the  arthritic  diathesis  is  a  matter  of  common  observation.  Various 
forms  of  eczema,  erythema,  urticaria,  coryza,  tonsillitis,  recurring  attacks  of 
bronchitis,  neuralgia,  hemicrania,  lumbago,  congestive  headache,  haemorrhoids, 
chronic  dyspepsia,  gravel,  rheumatism,  gout,  asthma,  obesity,  and  diabetes  are 
most  intimately  connected  with  the  occurrence  of  biliary  calculi. 

The  number  and  size  of  the  concretions  that  may  be  formed  in  the  biliary 
passages  is  exceedingly  variable.  As  many  as  seven  thousand  gall-stones  have 
been  discovered  in  a  single  individual.  Sometimes  the  gall-bladder  is  occupied 
by  a  single  stone,  but  usually  the  number  is  more  considerable.  The  calculi 
are  moulded  upon  one  another,  presenting  numerous  facets  caused  by  mutual 
pressure.  Occasionally  external  pressure  upon  the  abdominal  wall  causes  a 
grating  sound  that  is  actually  audible  at  a  distance  from  the  body.  The  centre 
of  the  calculus  usually  consists  of  a  pigmented  mass  of  calcium  combined  with 
biliary  or  fatty  acids.  Upon  this  the  crystals  of  cholesterin  are  deposited, 
sometimes  in  alternation  with  layers  of  calcareous  salts.  In  certain  cases  the 
nucleus  of  the  concretion  is  composed  of  epithelium  that  has  been  thrown  off" 
from  the  lining  of  the  biliary  passages  under  the  irritating  influence  of  con- 
centrated bile,  or  as  a  consequence  of  the  entrance  of  intestinal  microphytes 
which  have  found  their  way  into  the  biliary  passages.  Occasionally  gall-stones 
consist  entirely  of  pigment  or  of  carbonate  of  calcium,  but  the  mixed  calculi 
are  far  more  numerous. 

The  presence  of  gall-stones  in  the  bladder  frequently  excites  the  inflamma- 
tion of  its  internal  surface.  The  muscular  coat  of  the  cyst  may  undergo  fatty 
degeneration,  calcification,  and  atrophy.  Sometimes  suppuration  takes  place, 
and  the  gall-bladder  becomes  transformed  into  an  abscess  that  may  open  into 
the  peritoneal  cavity,  into  the  stomach  or  intestines,  or  may  penetrate  the 
abdominal  wall. 

Similar  changes  involve  the  hepatic  biliary  passages  when  calculi  are  formed 
within  those  ducts. 

Symptoms. — The  characteristic  symptom  of  biliary  lithiasis  is  the  occur- 
rence of  severe  pain  of  a  paroxysmal  character  in  the  region  of  the  gall-blad- 
der, unattended  by  fever,  lasting  sometimes  for  a  number  of  hours  or  for  two 
or  three  days,  and  followed  by  a  moderate  degree  of  jaundice.  Frequent  par- 
oxysms of  this  sort  should  arouse  suspicion  of  the  existence  of  biliary  calculi  ; 
and  this  will  be  rendered  still  more  probable  if  an  oval  tumor  can  be  detected 
in  the  situation  of  the  gall-bladder.  Sometimes,  when  the  abdominal  walls 
are  unusually  thin,  the  smooth  and  rounded  outlines  of  the  cyst  can  be  dis- 
tinctly felt,  and  occasionally  the  calculi  can  be  distinguished,  or  even  bo  made 
to  move  upon  one  another  with  an  audible  sound  when  pressed  with  the 
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fingers.  In  certain  cases,  however,  no  symptoms  of  their  presence  are  observed 
until  the  occurrence  of  an  abscess  in  the  abdominal  wall  opening  externally 
and  giving  exit  to  biliary  sand  and  calculi,  along  with  bile  and  mucus,  reveals 
the  fact  of  chronic  lithiasis. 

If  the  formation  of  calculi  principally  involves  the  hepatic  ducts,  pain  and 
jaundice  are  the  prominent  symptoms,  unless  suppuration  should  lead  to  the 
formation  of  an  abscess  in  the  substajice  of  the  liver  around  the  impacted  cal- 
culus. Careful  scrutiny  of  the  fseces  after  a  paroxysm  of  hepatic  colic  some- 
times reveals  the  presence  of  calculi  that  have  escaped  from  the  common  bile- 
duct  and  have  entered  the  intestinal  canal.  After  every  such  paroxysm  the 
stools  should  be  received  in  a  vessel  and  be  thoroughly  mixed  with  water, 
which  should  be  then  passed  through  a  sieve  for  the  purpose  of  retaining  all 
insoluble  matter.    In  this  way  gall-stones  may  be  sometimes  discovered. 

In  certain  cases,  despite  repeated  paroxysms  of  pain,  no  discharge  of  cal- 
culi into  the  intestine  can  be  effected.  Inflammation,  ulceration,  and  perfora- 
tion of  the  gall-bladder  or  of  the  biliary  ducts  may  then  occur,  leading  to  an 
escape  of  calculi  into  the  peritoneal  cavity.  Circumscribed  peritonitis  some- 
times forms  adhesions  by  which  the  intruded  masses  are  confined,  thus  protect- 
ing the  remainder  of  the  peritoneal  sac.  Not  infrequently,  however,  a  second 
rupture  occurs,  and  the  contents  of  the  inflammatory  cyst  are  diffused  through- 
out the  peritoneal  cavity,  producing  general  peritonitis  and  death. 

Diagnosis. — The  symptomatic  pain  of  biliary  calculi  must  be  distinguished 
from  gastralgia  by  the  situation  of  the  pain,  by  the  absence  of  gastric  dis- 
orders, and  by  the  presence  of  icterus. 

Ordinary  intestinal  colic  is  characterized  by  the  flatulent  condition  of  the 
intestines  and  by  an  increase  of  pain  on  pressure. 

When  the  colic  is  due  to  lead-poisoning  the  bowels  are  usually  constipated 
and  other  symptoms  of  plumbism  are  present. 

Hepatic  neuralgia  is  characterized  by  pain  in  the  vicinity  of  the  liver, 
accompanied  by  evident  neuralgia  in  other  parts  of  the  body. 

Typhlitis,  perityphlitis,  and  paratyphlitis  are  characterized  by  the  exist- 
ence of  a  painful  inflammatory  swelling  in  the  right  iliac  fossa. 

Renal  colic  is  characterized  by  the  presence  of  blood  and  renal  sand  or  cal- 
culi in  the  urine.  The  pain  also  follows  a  line  from  the  kidney  along  the 
ureter  and  the  bladder  and  testicle. 

The  pain  and  tenderness  that  are  caused  by  a  floating  kidney  might  be 
sometimes  mistaken  for  biliary  colic,  but  the  form  and  situation  of  the  tumor 
upon  the  right  side  considerably  below  the  liver  should  correct  such  an  error. 

The  pain  of  intestinal  obstruction  might  be,  under  certain  circumstances, 
mistaken  for  biliary  colic,  but  the  diagnosis  will  be  enlightened  by  the  occur- 
rence of  obstinate  constipation  and  vomiting,  the  latter  being  oftentimes  fsecal, 
in  obstruction  of  the  bowel. 

It  is  scarcely  possible  that  a  psoas  abscess  should  be  confounded  with  the 
existence  of  biliary  calculi,  but  it  is  said  that  the  presence  of  a  large  gall-stone 
in  the  intestinal  canal  has  been  actually  mistaken  for  that  disease. 
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Aneurismal  tumors  within  the  abdomen  may  be  distinguished  from  biliary 
accumulations  by  the  characteristic  pulsation  of  an  aneurism.  In  certain  cases, 
marked  by  paroxysmal  pain,  chilliness,  and  fever,  the  existence  of  malarial 
poisoning  may  be  suspected  ;  but  the  course  of  the  disease  and  the  ineflficacy 
of  quinine  will  serve  to  distinguish  the  biliary  disorder. 

In  like  manner,  the  vomiting,  retching,  and  cramps  that  accompany  cholera 
morbus  might  be  occasionally  confused  with  an  attack  of  biliary  colic. 

Finally,  a  sudden,  rapidly  progressive,  and  fatal  attack  of  biliary  colic 
might  easily  suggest  the  idea  of  some  form  of  poisoning. 

Treatment. — The  medicinal  treatment  of  biliary  lithiasis  consists  in  the 
management  of  the  paroxysm  of  colic  and  in  the  administration  of  remedies 
for  the  removal  of  calculi.  During  a  paroxysm  of  pain  hypodermic  injections 
of  morphine  with  large  doses  of  chloral  hydrate  must  be  administered.  A 
warm  poultice  should  be  placed  over  the  liver,  and  the  patient  may  be  allowed 
to  drink  alkaline  mineral  waters  or  water  containing  a  small  quantity  of  sodium 
bicarbonate.  During  the  interval  between  successive  paroxysms  the  patient 
should  take  eight  or  ten  grains  of  salicylic  acid  or  of  salicylate  of  sodium  three 
times  a  day  for  a  long  period  of  time.  Alcoholic  stimulants  should  be  avoided,  * 
and  robust  individuals  may  drink  Carlsbad  water  or  other  strong  alkaline 
laxative  mineral  waters.  Sodium  phosphate  may  be  prescribed  in  drachm 
doses,  two  or  three  times  a  day,  with  considerable  advantage.  Each  dose 
should  be  taken  with  copious  draughts  of  hot  water  before  meals.  Chloroform 
has  been  recommended  in  doses  of  ten  drops  every  three  hours ;  it  may  be 
suspended  in  milk.  Ether  and  the  oil  of  turpentine  are  frequently  employed 
with  the  hope  of  preventing  the  formation  of  calculi :  five  drops  of  turpentine, 
with  twenty  drops  of  ether,  may  be  given  four  times  a  day.  Large  doses  of 
olive  oil  have  been  frequently  administered  for  the  purpose  of  evacuating  gall- 
stones, and  their  use  has  sometimes  proved  satisfactory,  so  far  as  the  relief  of 
pain  has  been  concerned,  but  it  has  been  clearly  shown  that  the  inspissated 
masses  that  are  voided  from  the  intestines  after  such  medication  consist  of 
transformed  mucus  and  oleate  compounds  that  have  been  formed  in  the  intes- 
tinal canal. 

The  physiological  treatment  of  biliary  lithiasis  consists  in  modification  of 
the  diet,  by  which  the  formation  of  cholesterin  is  diminished,  the  bile  is 
diluted,  and  the  conditions  that  favor  the  precipitation  of  cholesterin  are 
annulled.  For  this  purpose  animal  food  should  be  restricted  in  amount,  since 
it  contains  a  considerable  quantity  of  cholesterin.  The  patient  should  be 
encouraged  to  drink  large  quantities  of  water  in  order  to  dilute  the  bile.  If 
the  condition  of  the  stomach  be  such  as  to  render  large  draughts  of  water 
objectionable,  a  favorable  result  may  be  obtained  by  frequent  irrigation  of  the 
bowels  with  copious  rectal  injections.  Stagnation  of  the  bile  in  the  biliary 
passages  must  be  prevented  by  the  administration  of  cholagogue  laxatives,  like 
rhubarb,  aloes,  podophyllin,  and  euonymin.  It  is  not  necessary  to  prohibit  the 
use  of  fats,  since  a  certain  amount  of  such  substances  is  needed  for  healthy 
nutrition.    Fresh  vegetables  and  fruits  .are  useful  on  account  of  the  organic 
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acids  and  alkaline  salts  that  they  contain.  The  organic  salts  of  potassium  are 
especially  useful,  because  by  their  presence  they  prevent  the  liberation  of  cal- 
cium, the  substance  which  favors  the  precipitation  of  cholesterin.  Mineral 
waters  containing  carbonic  acid  and  calcium  salts  should  be  forbidden.  Cham- 
pagne and  other  artificial  drinks  that  are  rich  in  carbonic  acid  are  also  to  be 
avoided.  Pure  rain-water  and  distilled  water  that  has  been  aerated  are  the 
safest  of  all  beverages.  Sugar  and  starch  should  be  used  in  moderation,  since 
they  appropriate  much  of  the  oxygen  that  is  needed  for  the  proper  oxidation 
of  the  organic  acids  in  the  tissues.  Red  wine  may  be  allowed  when  gastric 
catarrh  does  not  exist,  and  coffee  may  be  drank  if  the  condition  of  the  nervous 
system  does  not  contraindicate  its  use. 


GRAVEL. 


By  henry  M.  LYMAN. 


Definition. — The  term  "  gravel "  is  employed  to  indicate  those  concretions 
of  a  paineral  or  organic  character  which  are  formed  in  the  excretory  passages 
of  the  kidneys.  When  formed  within  the  bladder  itself  such  concretions  are 
distinguished  by  the  term  "  vesical  gravel."  The  masses  which  are  thus 
formed  are  exceedingly  variable  in  size,  sometimes  appearing  as  an  almost 
impalpable  powder,  and  again  forming  genuine  calculi  that  are  voided  with 
difficulty  and  pain.  In  fact,  the  line  of  demarcation  between  gravel  and  cal- 
culus is  very  indefinite  so  far  as  the  size  of  individual  particles  is  concerned. 
It  is  convenient,  however,  to  restrict  the  term  "  gravel "  so  that  it  shall  only 
include  such  concretions  as  can  be  readily  expelled  through  the  ureters  and 
urethra. 

Etiology. — Three  principal  forms  of  gravel  are  encountered.  Of  these  the 
phosphatic  variety  is  dependent  upon  local  causes,  usually  of  an  inflammatory 
character.  As  a  consequence  of  catarrhal  inflammation  or  ulceration  of  the 
mucous  membrane  of  the  bladder  a  deposit  of  phosphatic  concretions  takes 
place.  These  incrustations  are  formed  principally  of  the  phosphate  and  car- 
bonate of  calcium.  The  urine  under  such  circumstances  finally  becomes 
ammoniacal,  and  masses  of  ammonio-magnesium  phosphate  are  then  formed. 
This  ammonio-magnesium  phosphate  results  from  fermentation  of  the  urine 
within  the  bladder  under  the  influence  of  the  bacteria  of  fermentation  and 
putrefaction  which  find  their  way  into  the  vesical  cavity  when  proper  cleanli- 
ness is  not  observed  in  the  use  of  catheters,  sounds,  and  other  instruments  that 
are  introduced  into  the  bladder. 

The  two  other  forms  of  gravel  are  those  due  to  uric  acid  and  oxalic  acid ; 
their  formation  is  conditioned  by  disturbances  in  the  processes  of  nutrition. 

Gravel  occurs  more  frequently  among  the  inhabitants  of  temperate  climates 
than  among  the  natives  of  either  the  polar  or  the  equatorial  regions  of  the 
earth,  probably  because  it  is  in  the  temperate  zone  that  wealth  and  luxury  are 
most  frequently  enjoyed.  Sailors  and  nomads  who  live  continually  in  the 
open  air  hardly  ever  experience  the  disease,  probably  for  the  same  reason  that 
gravel,  while  unknown  among  wild  animals  in  a  state  of  nature,  is  very  com- 
mon among  similar  animals  caged  in  menageries. 

The  disease  occurs  among  men  more  frequently  than  among  women,  in 
the  proportion  of  five  to  one.  It  is  a  disease  of  adult  life ;  children  and  old 
people  suffer  more  frequently  from  vesical  calculi.    Infants  and  young  people 
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who  are  badly  fed  not  infrequently  suffer  from  the  existence  of  calculous 
masses  composed  of  oxalate  of  calcium,  but  among  well-fed  and  luxurious 
adults  the  occurrence  of  nephritic  colic  is  usually  caused  by  the  formation  of 
concretions  of  uric  acid. 

Gravel  is  usually  encountered  in  association  with  the  other  maladies  to 
which  the  arthritic  diathesis  is  related— viz.  eczema,  impetigo,  erythema, 
urticaria,  coryza,  arthritic  bronchitis,  neuralgia,  hemicrania,  congestive  head- 
ache, lumbago,  haemorrhoids,  acid  dyspepsia,  rheumatism,  gout,  asthma, 
obesity,  diabetes,  and  polyuria. 

The  most  common  form  of  gravel  is  the  uric-acid  variety  :  it  is  dependent 
upon  a  disturbance  of  the  normal  processes  of  retrograde  metamorphosis  in 
the  nitrogenous  tissues  of  the  body.  As  a  consequence  of  retarded  oxida- 
tion the  amount  of  uric  acid  is  abnormally  increased  and  its  solubility  is  also 
diminished. 

Without  undertaking  to  discuss  the  precise  mode  of  formation  of  uric  acid, 
it  is  sufficient  to  remember  that  it  is  a  body  which  is  not  readily  soluble  in 
water.  In  the  urine  it  is  held  in  solution  by  the  presence  of  tribasic  phos- 
phates, which  surrender  one  equivalent  of  base  for  the  formation  of  urates 
that  remain  in  solution.  Now,  although  under  the  influence  of  faulty  alimen- 
tation and  insufficient  exercise  the  amount  of  uric  acid  may  be  greatly  in- 
creased in  the  tissues,  its  compounds  will  still  remain  soluble  in  the  urine, 
provided  the  conditions  for  the  formation  of  soluble  urates  are  not  annulled. 
If,  however,  the  urine  becomes  highly  concentrated  through  insufficient  supply 
of  water  or  by  reason  of  excessive  perspiration,  or  if  rendei'ed  unusually  acid 
by  the  presence  of  acid  phosphates  instead  of  tribasic  phosphates,  the  precipi- 
tation of  uric  acid  will  occur.  Everything  that  favors  retardation  of  the 
nutritive  processes,  therefore,  tends  to  facilitate  the  deposit  of  uric  acid  within 
the  urinary  passages. 

Symptoms. — The  existence  of  gravel  is  indicated  by  its  appearance  as  a 
sediment  in  the  urine,  and  by  the  occurrence  of  uneasiness  and  pain  in  the 
loins,  relieved  by  the  free  discharge  of  such  sediment.  Only  when  the  par- 
ticles reach  a  considerable  size  is  the  characteristic  pain  of  renal  colic  expe- 
rienced. Pain  is  then  felt  in  the  line  of  the  ureter,  extending  into  the  bladder 
and  along  the  spermatic  cord.  The  testicle  is  frequently  retracted.  The  urine 
is  dark  colored,  and  is  sometimes  mixed  with  blood  derived  from  the  lacerated 
walls  of  the  excretory  ducts  of  the  kidney.  Pain  occurs  intermittently,  and 
is  excruciating  if  the  calculus  become  incarcerated  in  the  ureter.  It  is  not 
accompanied  by  fever  unless  inflammation  and  ulceration  are  excited. 

Treatment. — Since  the  formation  of  uric-acid  gravel  is  dependent  in  part 
upon  an  increased  production  of  uric  acid,  and  in  pai"t  upon  its  precipitation 
within  the  uriniferous  ducts,  it  is  important  that  its  production  should  be  hin- 
dered and  that  its  solubility  should  be  maintained.  In  order  to  hinder  the 
formation  of  uric  acid,  and  in  order  that  there  may  be  less  nitrogenous  waste 
that  can  be  transformed  into  uric  acid,  the  nitrogenous  constituents  of  the  food 
should  be  reduced  in  amount,  and  the  formation  of  urea  and  hippuric  acid. 
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which  are  soluble,  should  be  promoted.  Since  the  amount  of  urea  cannot  be 
increased  by  modifying  the  diet  without  increasing  the  amount  of  alimentary 
nitrogen,  it  is  necessary  to  take  measures  for  increasing  the  formation  of  hip- 
puric  acid.  This  can  be  done  by  furnishing  benzoic  acid  or  quinic  acid  for 
combination  with  glycocoll.  These  acids  exist  in  the  external  cuticle  of  fresh 
vegetables  and  fruits.  For  this  reason  the  daily  use  of  unpared  apples  has 
an  excellent  effect  as  a  means  of  obviating  a  tendency  to  uric-acid  gravel.  The 
potassium  salts  that  exist  in  such  fruits  and  vegetables  favorably  influence  the 
alkalinity  of  the  blood,  and  thus  hinder  the  precipitation  of  uric  acid.  The 
calcium  salts  that  are  present  in  such  fruits  and  vegetables  are  only  injurious 
in  case  of  a  gravel  that  consists  of  the  carbonate  and  phosphate  of  calcium  or 
of  oxalic  acid. 

The  ingestion  of  sugar  and  starch,  alkalies,  and  beverages  that  are  charged 
with  carbonic  acid  should  be  restricted,  since  they  favor  the  production  and 
precipitation  of  uric  acid. 

Concentration  of  the  urine  should  be  prevented  by  copious  draughts  of 
water.  Hot  water  drunk  freely  at  bed-time  has  an  excellent  effect  upon  the 
general  nutrition  of  the  body.  Alkaline  waters  and  distilled  waters  exercise 
a  similar  influence.  For  this  reason  copious  libations  of  Londonderry  lithia 
water,  Vichy  water,  Waukesha  water,  and  other  mild  alkaline  waters  are  very 
beneficial  in  the  treatment  of  uric-acid  gravel.  Recently  piperazine  in  doses  of 
fifteen  to  thirty  grains  has  been  highly  praised  as  a  solvent  of  uric  acid. 


SACCHARmE  DIABETES. 


By  henry  M.  LYMAN. 


Definition. — Diabetes  is  a  constitutional  disorder  of  nutrition  accompanied 
by  jjersistent  glycosuria,  and  usually  characterized  by  an  excessive  discharge 
of  urine,  inordinate  hunger  and  thirst,  progressive  exhaustion,  and  a  fatal  ter- 
mination. Accidental  and  temporary  appearance  of  sugar  in  the  urine  does 
not  constitute  diabetes,  but  is  termed  glycosuria. 

Synonyms. — Diabetes  mellitus,  Mellituria,  Glycosuria,  Glucosuria,  Dia- 
bete  sucrfe,  Zuckerharnruhr. 

Etiology. — While  it  is  true  that  differences  of  climate  exert  very  little 
influence  over  the  occurrence  of  diabetes,  the  disease  is  encountered  more  fre- 
quently in  certain  localities  than  in  others,  for  the  reason  that  the  character  of 
the  food  and  the  mode  of  life  among  certain  races  are  especially  favorable  to 
the  development  of  arthritic  disorders.  It  is  not  true  that  the  excessive  use 
of  saccharine  and  starchy  food  is  alone  a  cause  of  diabetes ;  but  it  is  a  fact 
that  habitual  dietetic  errors  may  occasion  a  predisposition  to  the  disease 
through  derangement  of  the  processes  of  nutrition.  This  is  especially  true 
when  the  cause  consists  in  the  inordinate  consumption  of  animal  food,  together 
with  beer  and  wine,  which,  besides  alcohol,  contain  considerable  quantities  of 
dextrin  and  glucose.  A  similar  predisposition  is  also  nurtured  by  sedentary 
habits  and  by  neglect  of  muscular  exercise.  The  influence  of  an  hereditary 
disposition  is  as  apparent  in  this  connection  as  it  is  in  other  maladies  that  are 
dependent  upon  disorders  of  nutrition,  such  as  obesity,  gout,  rheumatism, 
lithiasis,  asthma,  certain  forms  of  eczema,  hsemorrhoids,  etc.  Diabetes  is  also 
a  leather  common  heritage  among  the  descendants  of  neurotic  families,  in  which 
mental  derangements,  epilepsy,  pai'alysis  agitans,  exophthalmic  goitre,  and 
hysteria  have  been  remarked.  The  coexistence  of  obesity  and  diabetes  is  a 
matter  of  frequent  observation.  Both  sexes  are  about  equally  liable  to  the 
disease,  but  it  is  most  common  in  later  life,  during  the  period  between  fifty 
and  seventy  years  of  age. 

The  exciting  causes  of  diabetes  are  frequently  connected  with  the  occur- 
rence'of  acute  and  chronic  diseases  of  the  brain.  Tumors  and  injuries,  espe- 
cially if  they  involve  the  fourth  ventricle,  are  often  accompanied  by  the  devel- 
opment of  diabetes.  In  many  instances  the  disease  has  its  origin  in  psychical 
causes :  disappointment,  grief,  business  failures,  and  all  emotions  of  a  depress- 
ing character  are  often  followed  by  a  development  of  diabetes.  It  sometimes 
follows  the  course  of  the  infective  diseases,  and  it  may  be  excited  by  disorders 
of  the  liver,  pancreas,  and  other  digestive  organs. 
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Pathological  Anatomy. — In  the  majority  of  cases  of  diabetes  the  lesions 
that  are  found  in  the  brain  after  death  are  usually  consequences  rather  than 
causes  of  the  disease.  It  is  not  uncommon  to  find  evidences  of  oedema,  con- 
gestion, and  thickening  of  the  meninges,  together  with  aneemia,  atrophy,  and 
softening  of  the  convolutions  of  the  brain,  and  sclerosis  or  amyloid  degenera- 
tion of  the  cerebral  tissues.  Cysts  have  been  sometimes  discovered  in  various 
parts  of  the  cerebral  substance,  but  it  is  when  tumors  are  developed  in  the 
region  of  the  medulla  oblongata  and  the  fourth  ventricle  that  the  occurrence 
of  glycosuria  can  be  confidently  ascribed  to  the  direct  influence  of  such  neo- 
plasms. In  certain  cases  the  nervous  phenomena  that  have  been  displayed  in 
connection  with  the  progress  of  the  disease  have  been  attributed  to  obstruction 
of  the  vascular  channels  by  embolic  masses  of  glycogen  that  have  become 
lodged  in  the  small  vessels  of  the  bulb  and  of  the  brain.  In  the  spinal  cord 
no  characteristic  lesions  have  been  observed,  but  the  cranial  nerves  may  be 
subjected  to  pressure  by  tumors  which  sometimes  serve  as  exciting  causes  of 
the  disease.  Inflammation  of  the  spinal  nerves  is  sometimes  observed,  and 
may  be  the  result  of  an  excess  of  sugar  in  the  blood  by  which  they  are  nour- 
ished. In  certain  cases  there  are  enlargement  and  induration  of  the  ganglia 
of  the  sympathetic  nerves.  The  general  appearance  of  the  blood  is  usually 
unchanged  ;  the  number  of  the  red  blood-corpuscles  exhibits  no  diminution 
until  the  later  stages  of  the  disease  are  reached,  but  the  white  corpuscles  are 
often  notably  increased  in  number.  It  is  the  presence  of  sugar  that  produces 
the  most  characteristic  change  in  the  quality  of  the  blood.  The  amount  is, 
however,  quite  variable.  Urea  and  other  nitrogenous  excreta  are  often  present 
in  excessive  quantity.    Occasionally  acetone  has  been  detected. 

The  heart  is  pale  and  soft,  and  in  about  50  per  cent,  of  the  eases  it  is  either 
enlarged  or  fatty.  Pericarditis  and  endocarditis  have  sometimes  been  discov- 
ered. The  arterial  walls  often  exhibit  a  condition  of  fatty  degeneration  or 
atheroma.  The  liver  is  often  enlarged  and  fatty  ;  cirrhosis  frequently  exists, 
and  sometimes  the  oi'gan  exhibits  pigmentary  degeneration.  The  spleen  is 
usually  small  and  soft,  and  its  arterial  structures  are  in  a  condition  of  hyaline 
degeneration.  The  pancreas  is  often  found  to  have  undergone  atrophy,  some- 
times as  a  consequence  of  sclerosis  of  the  connective  tissue,  and  sometimes  as 
a  result  of  the  formation  of  calculi  that  obstruct  the  excretory  ducts  of  the 
glands ;  occasionally  the  obstructed  ducts  become  dilated  so  as  to  form  cysts. 
It  should  be  remembered  that  compression  of  the  pancreatic  duct  by  any  new 
growth  or  mass  of  exudation  may  produce  atrophy  of  the  gland,  and  when  the 
pancreas  is  thus  disorganized  a  malignant  form  of  diabetes  is  speedily  developed, 
and  results  in  rapid  emaciation  and  an  early  death.  Glycosuria  seldom  follows 
simple  obstruction  of  the  pancreatic  duct,  but  it  is  almost  invariably  observed 
when  the  gland  is  invaded  by  a  perivascular  sclerosis  which  limits  the  se- 
cretory functions  of  the  organ,  and  is  equivalent  to  its  total  extirpation.  In 
the  stomach  and  intestines  the  mucous  membrane  is  frequently  found  in  a  con- 
dition of  chronic  catarrhal  inflammation.  The  lungs  and  bronchi  also  are 
often  inflamed,  but  they  are  more  frequently  involved  in  a  process  of  tubercular 
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infilti'ation.  Renal  disease  may  exist  as  an  accidental  complication  of  diabetes, 
but  in  many  instances  the  kidneys  are  diseased  as  a  direct  consequence  of  the 
glycosuria.  The  epithelium  of  the  convoluted  tubules  and  of  certain  portions 
of  the  straight  tubules  sometimes  exhibits  a  granular  degeneration  similar  to 
that  seen  in  coagulation-necrosis.  Infiltration  with  glycogen  is  often  dis- 
covered, involving  the  epithelial  cells  of  the  uriniferous  tubules  within  the 
marginal  zone. 

Chronic  inflammation  frequently  alfects  the  mucous  membrane  throughout 
the  entire  urinary  tract.  Balanitis  and  vulvitis  are  not  uncommon  conse- 
quences of  the  proliferation  of  pyogenic  microphytes  in  the  saccharine  fluids 
that  irrigate  the  mucous  membrane  and  surfaces  in  the  vicinity  of  the  meatus 
urinarius. 

For  a  similar  reason  various  cutaneous  diseases  frequently  appear  during 
the  course  of  diabetes.  The  entire  body  is  soaked  with  a  saccharine  fluid  that 
is  admirably  adapted  for  the  growth  of  a  luxuriant  vegetation  of  parasitic 
microphytes  that  irritate  the  surface  of  the  skin.  Among  these  disorders 
may  be  mentioned  a  species  of  lichen  that  closely  resembles  xanthelasma. 
Other  parasitic  diseases,  such  as  boils,  carbuncles,  phlegmons,  and  gangrene 
of  the  skin  and  subcutaneous  tissues,  are  of  frequent  occurrence.  Within  the 
eyeball  opacity  of  the  lens,  producing  cataract,  is  the  most  common  lesion. 
Retinal  haemorrhages  are  sometimes  witnessed,  and  the  I'etina  or  the  optic 
nerve  may  undergo  atrophic  degeneration. 

Symptoms. — Saccharine  diabetes  is  developed  in  a  manner  so  insidious 
that  only  after  a  considerable  period  of  time  are  its  symptoms  sufficiently 
marked  to  excite  attention  or  suspicion  regarding  the  nature  of  their  cause. 
An  examination  with  a  view  to  life  insurance  or  for  some  other  comparatively 
trifling  purpose  often  aff'ords  the  first  intimation  of  the  existence  of  glycosuria. 
In  many  instances  an  excellent  appetite  is  present  during  the  early  stages  of 
the  unsuspected  disease,  but  gradually  there  is  an  apparent  loss  of  vigor  ;  the 
patient  becomes  thirsty ;  the  tongue  grows  red  and  dry  ;  the  flow  of  urine  is 
increased,  and  wherever  it  sprinkles  the  clothing  it  leaves,  as  it  dries,  a  white 
powdery  deposit  of  sugar.  In  certain  cases  there  is  intolerable  itching  in  the 
neighborhood  of  the  urethral  meatus  ;  perspiration  ceases ;  the  nails  become 
brittle,  and  sometimes  are  shed  without  any  apparent  cause ;  the  surface  of  the 
body  is  irritated  by  obstinate  itching  eruptions  ;  boils  and  carbuncles  and  gan- 
grenous patches  are  developed  in  the  skin  ;  sexual  appetite  and  vigor  disappear  ; 
the  eyesight  becomes  enfeebled  ;  the  body  becomes  rapidly  emaciated,  or  if  the 
weight  be  not  diminished  there  is  excessive  reduction  of  muscular  power. 
Death  finally  occurs,  either  from  exhaustion  or  in  a  condition  of  coma  or  as  a 
result  of  various  complicating  diseases. 

The  invasion  of  the  disease  is  so  insidious,  and  its  evolution  is  so  exceed- 
ingly variable,  that  it  is  seldom  possible  to  fix  the  date  of  its  commencement. 
In  the  fully-developed  stages  of  diabetes  the  concurrence  of  glycosuria,  poly- 
uria, excessive  Inmger  and  thirst,  emaciation  or  exhaustion,  forms  a  group  of 
pathological  symptoms  of  the  most  conspicuous  and  unmistakable  character. 
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The  urine  in  diabetes  is  pale  and  opalescent ;  its  odor  resembles  that  of 
ripe  fruit,  and  when  it  contains  3  or  4  per  cent,  of  sugar  it  has  a  sweetish 
taste ;  the  specific  gravity  is  frequently  and  rapidly  variable.  When  the 
quantity  of  urine  is  not  considerably  increased  the  specific  gravity  exceeds 
the  normal  figure.  The  acidity  of  the  liquid  is  usually  excessive,  so  that  the 
urinary  passages  are  often  irritated  and  inflamed  by  the  acid  excretion.  In  the 
bladder,  however,  such  accidents  are  more  frequently  caused  by  the  process  of 
fermentation. 

The  mere  presence  of  copper-reducing  substances  in  the  urine  is  not  decisive 
of  the  existence  of  diabetes,  since  saccharine  urine  is  occasionally  voided  dur- 
ing the  course  of  various  diseases ;  and  copper-reduction  may  occur  as  a  conse- 
quence of  intoxication  with  chloroform,  nitrous  oxide,  and  other  substances. 
The  existence  of  genuine  diabetes  can  be  affirmed  only  when  there  is  perma- 
nent glycosuria,  or  when  the  amount  of  sugar  that  is  discharged  exceeds  the 
daily  normal  production  of  sugar  in  the  liver  (3000  grains).  Permanent  gly- 
cosuria is  the  most  important  symptom,  since  in  many  cases  the  amount  of 
sugar  is  comparatively  small.  The  urine  that  is  voided  during  the  period  of 
digestion  is  highly  charged  with  sugar,  but  during  the  later  stages  of  the  dis- 
ease the  largest  amount  is  voided  with  the  morning  urine,  since  that  represents 
the  waste  of  the  tissues  during  sleep,  when  the  processes  of  disintegration  are 
most  active.  During  intercurrent  diseases  and  during  catarrhal  disturbances 
of  the  alimentary  canal  the  urine  may  be  temporarily  free  from  sugar,  but  it 
reappears  with  the  restoration  of  the  ordinary  condition  of  health. 

As  diabetes  progresses  the  quantity  of  urea  is  often  increased,  though  it 
subsequently  diminishes  during  the  period  of  terminal  cachexia  when  the  pro- 
cesses of  nutrition  and  of  disintegration  are  all  reduced  to  a  minimum. 

The  disintegration  of  the  nitrogenous  elements  of  the  tissues  is  accompanied 
by  a  corresponding  increase  of  phosphates  in  the  urine :  this  increase  is  prin- 
cipally occasioned  by  the  breaking  up  of  the  albuminous  constituents  of  the 
body.  The  formation  and  discharge  of  urea  and  of  the  phosphates  do  not 
always  proceed  on  parallel  lines.  Sometimes  one  or  the  other  substance  is  in 
excess,  and  sometimes  there  is  an  alternation  of  excessive  discharge  in  the  case 
of  either  class.  The  phosphaturia  that  thus  occurs  is  maintained  at  the  expense 
of  the  solid  elements  of  the  bony  skeleton,  hence  the  liability  to  fracture  of  the 
bones  that  is  sometimes  observed  during  the  course  of  diabetes. 

Albuminuria  is  often  associated  with  glycosuria  during  the  course  of  the 
disease.  In  certain  special  cases  and  during  the  later  stages  it  is  due  to  struc- 
tural changes  in  the  kidneys,  but  in  the  majority  of  cases  the  amount  of  albu- 
min is  very  trifling.  Such  forms  of  albuminuria  are  often  of  brief  duration, 
and  are  not  accompanied  by  other  typical  evidences  of  renal  disease.  It  is 
witnessed  principally  among  patients  who  manifest  the  symptoms  of  diabetic 
phthisis,  and  it  is  an  evidence  of  cachexia  rather  than  of  specific  disorgan- 
ization. 

Uric  acid  often  appears  in  excessive  quantities  before  the  occurrence  of  gly- 
cosuria.   It  is  often  discharged  in  an  inordinate  quantity  during  the  course  of 
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the  disease — a  fact  that  marks  the  close  relationship  between  diabetes  and 
gout. 

The  polyuria  that  usually  accompanies  diabetes  is  especially  exaggerated  at 
night ;  the  total  amount  of  urine  that  is  voided  during  twenty-four  hours 
varies  from  two  to  fifteen  quarts,  according  to  the  degree  of  thirst  that  is 
experienced  and  the  amount  of  water  that  is  drunk  by  the  patient.  In  severe 
forms  of  diabetes  there  is  a  consuming  thirst ;  the  mouth  is  dry  and  sticky ; 
the  tongue  is  smooth,  red,  and  shining ;  the  saliva  is  acid,  and  sometimes  con- 
tains sugar  or  lactic  acid ;  the  gums  are  softened  and  bleed  easily  ;  the  teeth 
decay  and  fall  from  their  sockets ;  the  entire  cavity  of  the  mouth  and  pharynx 
exhibits  evidences  of  subacute  inflammation. 

The  exaggerated  appetite  that  is  experienced  by  many  patients  is  due  to  the 
immense  discharge  of  sugar,  urea,  and  saline  compounds.  Sometimes  intense 
gastralgia  is  experienced  when  the  stomach  is  empty,  and  it  can  be  relieved  in 
no  other  way  than  by  a  hearty  meal.  Chronic  catarrhal  dyspepsia  often 
exists,  and  the  stomach  becomes  gradually  dilated.  In  the  later  stages  of 
diabetes,  when  the  gastric  glands  have  become  atrophied,  hydrochloric  acid 
is  often  absent,  from  the  gastric  juice;  it  is  present  in  excessive  amount 
when  there  is  a  ravenous  appetite. 

Constipation  of  the  bowels  is  inevitable  by  reason  of  the  excessive  dis- 
charge of  water  with  the  urine  and  as  a  consequence  of  the  reduction  of  biliary 
and  intestinal  secretion.  Diarrhoea,  however,  sometimes  occurs  as  a  result  of 
excessive  eating  or  as  a  result  of  various  nervous  disturbances. 

Perspiration  is  greatly  diminished  in  the  majority  of  cases :  occasionally, 
however,  it  is  profuse  and  highly  charged  with  sugar  and  lactic  acid.  The 
skin  is  greatly  irritated  by  such  saccharine  perspiration,  and  it  consequently 
becomes  the  seat  of  various  itching  eruptions — e.  g.  pruritus,  erythema,  pso- 
riasis, herpes,  eczema,  lichen,  and  xanthoma.  The  occurrence  of  peripheral 
neuritis,  principally  involving  the  vaso-motor  nerves,  sometimes  determines 
the  manifestation  of  symmetrical  cutaneous  oedema  and  erythema.  Boils, 
carbuncles,  and  more  or  less  extensive  patches  of  gangrene  are  frequently 
witnessed  during  the  course  of  diabetes. 

The  bodily  temperature  is  generally  subnormal,  and  if  intercurrent  febrile 
diseases  occur  they  are  accompanied  by  less  elevation  of  the  temperature  than  is 
usual  in  non-diabetic  patients.  This  deficiency  is  due  to  the  imperfect  oxida- 
tion of  the  tissues  and  to  the  enfeebled  state  of  the  heart  and  other  organs  of 
circulation.  The  absorption  of  oxygen  is  reduced  below  the  normal  standard, 
and  in  the  later  stages  of  the  disease  the  amount  may  fall  to  less  than  one-half 
the  quantity  that  was  absorbed  during  health.  A  corresponding  reduction  in 
the  quantity  of  carbonic  acid  and  other  products  of  oxidation  in  the  tissues 
follows  as  a  necessary  consequence. 

The  enfeebled  condition  of  the  nervous  system  is  indicated  by  persistent 
muscular  weakness,  pain  in  the  back,  and  cramj^.  Paroxysms  of  neuralgia 
are  experienced  in  symmetrical  parts  of  the  body,  especially  in  the  sciatic 
nerves :  they  are  often  dependent  upon  peripheral  neuritis  that  is  excited  by 
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the  excess  of  sugar  in  the  blood.  Various  painful  conditions  are  experienced 
in  the  joints,  in  the  back  of  the  neck,  as  well  as  in  other  parts  of  the  body,  and 
there  is  an  inordinate  sensibility  to  the  influence  of  cold. 

The  patellar  and  other  tendon-reflexes  are  often  much  diminished  or  to- 
tally abolished.  Their  complete  absence  is  an  unfavorable  symptom.  Occa- 
sionally there  is  an  exaggerated  condition  of  the  patellar  reflex ;  in  such  cases 
there  is  a  lesion  in  the  central  nervous  system  to  which  the  occurrence  of  dia- 
betes must  be  referred,  since  glycosuria  is  almost  always  present  whenever  the 
fourth  ventricle  is  invaded  by  diseases  that  involve  the  brain  and  spinal  cord. 
In  certain  cases  the  symptoms  of  tabes  dorsalis  are  developed  during  the 
course  of  diabetes,  constituting  what  is  termed  pseudo-tabes.  From  genuine 
tabes  this  functional  disorder  may  be  distinguished  by  its  rapid  development 
and  by  its  subsidence  under  the  influence  of  remedies  that  favorably  alfect  the 
course  of  diabetes.  Trophic  disturbances,  such  as  perforating  ulcer  of  the  foot, 
shedding  of  the  nails  and  of  the  hair,  may  be  explained  by  the  existence  of 
peripheral  neuritis.  Brief  apoplectiform  attacks,  followed  by  hemiplegia  and 
attacks  of  syncope  and  vertigo,  have  been  occasionally  observed  in  connection 
with  diabetic  symptoms.  Transient  paralytic  phenomena,  usually  restricted  to 
single  muscles  or  small  groups  of  muscles  like  those  which  are  connected  with 
the  eyeball,  are  sometimes  witnessed.  Transient  ptosis  and  strabismus  are 
thus  sometimes  produced.  The  phenomena  of  angina  pectoris  are  sometimes 
counterfeited  by  paroxysms  of  asthma  and  of  severe  neuralgia  in  the  prsecor- 
dial  resrion.  Sometimes  the  occurrence  of  invincible  somnolence  marks  a  tend- 
ency  to  a  condition  of  coma,  while  the  failure  of  other  bodily  functions,  intel- 
lectual debility,  and  mental  disorder  are  sometimes  observed. 

In  many  cases  the  heart  participates  in  the  general  disorder.  In  vigorous 
subjects  the  organ  may  become  hypertrophied,  but  it  is  usually  dilated  when 
the  health  is  deteriorated.  In  cases  that  are  characterized  by  obesity  fatty 
degeneration  and  arterio-sclerosis  invade  the  heart  and  blood-vessels.  Endo- 
carditis is  a  frequent  occurrence,  and  is  always  a  dangerous  symptom  :  it 
appears  to  be  excited  by  a  prolonged  irritation  of  the  endocardium  with 
blood  that  is  overcharged  with  sugar. 

The  breath  frequently  exhales  the  peculiar  odor  of  rotten  apples.  Lobar 
pneumonia  is  often  an  element  of  great  danger.  Fibrinous  pnexnnonia,  with 
dilatation  of  the  bronchi,  induration  of  the  pulmonary  parenchyma,  and 
copious  purulent  secretion,  has  been  witnessed.  Gangrene  sometimes  follows 
other  inflammatory  diseases  of  the  respiratory  organs.  Pulmonary  consump- 
tion is  an  exceedingly  common  complication  of  diabetes.  Its  commencement 
is  very  insidious  ;  its  progress  is  rapid  ;  its  symptoms  are  not  conspicuous,  but 
its  destructive  consequences  are  most  remarkable.  So  insidious  is  the  process 
that  it  is  often  unsuspected  until  unmasked  by  a  physical  examination  of  the 
thoracic  viscera. 

The  function  of  vision  is'frequently  impaired.  Nearly  all  of  the  paralytic 
and  inflammatory  diseases  of  the  eye  may  occur  in  connection  with  diabetes. 
Otalgia,  otitis,  and  deafness  sometimes  result  from  diabetes,  and  a  similar 
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deterioration  of  the  senses  of  smell  and  of  taste  is  in  like  manner  sometimes 
experienced. 

The  progress  of  diabetes  is  dependent  upon  the  age  of  the  patient  and 
upon  the  type  of  the  disease.  Its  course  is  very  rapid  among  children,  in 
whom  it  is  usually  manifested  shortly  before  the  age  of  puberty.  In  such 
cases  the  patient  rapidly  emaciates,  and  death  generally  occurs  within  two 
years  from  the  commencement  of  the  disease. 

The  conjunction  of  diabetes  and  pregnancy  is  a  source  of  great  danger  to 
the  patient :  abortion  occurs  in  one-third  of  the  cases,  and  in  one-half  of  them 
delivery  is  followed  by  death  from  pulmonary  consumption  or  from  coma. 
This  malignant  form  of  diabetes  must  not  be  confounded  with  the  transient 
glycosuria  that  is  sometimes  witnessed  during  the  period  of  lactation  among 
young  women. 

Diabetes  is  liable  to  assume  a  malignant  and  rapid  course  as  a  consequence 
of  excessive  bodily  or  mental  fatigue.  When  the  disease  occurs  among  elderly 
patients  who  manifest  an  arthritic  predisposition  and  a  tendency  to  corpulence, 
it  may  be  protracted  from  fifteen  to  thirty  years,  but  when  it  is  accompanied 
by  pancreatic  disease  and  suppression  of  the  pancreatic  secretion,  emaciation 
progresses  rapidly,  and  the  disease  is  terminated  within  eighteen  months  or 
two  years. 

Two  strongly  contrasted  forms  of  diabetes  have  been  noted  in  the  preced- 
ing paragraph.  The  arthritic  variety  of  the  disease  usually  occurs  in  corpu- 
lent persons,  who  at  first  manifest  transient  glycosuria,  and  only  after  a  con- 
siderable period  of  time  does  the  disorder  become  permanently  confirmed. 
The  malignant  form  of  diabetes  commences  suddenly  in  the  midst  of  apparent 
health.  It  progresses  rapidly,  is  characterized  by  emaciation  and  exhaustion ; 
pulmonary  consumption  is  a  frequent  complication,  and  death  soon  terminates 
its  course.  Unlike  the  arthi'itic  variety,  this  form  of  diabetes  is  not  traceable 
to  heredity.  ' 

Injuries  or  concussion  involving  the  head  and  the  spinal  column  are  some- 
times followed  by  diabetes.  When  the  symptoms  are  manifested  immediately 
after  the  reception  of  an  injury,  recovery  generally  occurs  in  the  course  of 
three  or  four  months ;  but  if  its  development  be  delayed  for  some  time  after 
the  accident,  ^it  pursues  a  tedious  course  that  usually  reaches  a  fatal  termi- 
nation. 

Death  from  diabetes  is  frequently  determined  by  the  various  suppurative 
or  gangrenous  processes  that  are  excited  by  parasitic  invasion  of  the  body. 
In  other  cases  it  results  from  pulmonary  consumption  or  from  diseases  of  the 
liver  or  kidneys ;  but  in  many  instances  the  conclusion  is  suddenly  reached 
through  the  development  of  diabetic  coma. 

More  than  half  the  cases  of  diabetes  terminate  fatally  in  a  condition  of 
coma.  Usually  after  some  form  of  fatiguing  exercise  the  patient  becomes 
suddenly  affected.  Such  an  event  is  not  uncommon  after  a  journey  or  other 
extraordinary  exertion.  There  is  imminent  danger  of  coma  whenever  the 
quantity  of  urine  is  diminished  without  any  corresponding  reduction  in  the 
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amount  of  sugar  that  it  contains.  Intercurrent  disorders  that  depress  the  nerv- 
ous system  are  liable  to  induce  a  fatal  termiuation  in  this  way  ;  and  it  has 
been  thought  that  such  a  result  may  follow  therapeutic  measures  which  reduce 
the  flow  of  saccharine  urine. 

Diabetic  coma  must  not  be  confounded  with  that  sudden  cardiac  collapse 
which  sometimes  prostrates  the  victims  of  diabetes.  Such  cardiac  failure  is  a 
consequence  of  fatty  degeneration  of  the  heart,  and  it  is  generally  followed  by 
death  in  the  course  of  twenty-four  or  forty-eight  hours.  It  is  a  consequence 
of  the  general  tendency  to  obesity  and  to  fatty  degeneration  that  is  remarked 
in  the  arthritic  variety  of  diabetes. 

Diabetic  coma  usually  occurs  in  connection  with  that  type  of  diabetes  which 
is  characterized  by  rapid  wasting  and  cachexia.  The  final  prostration  of  the 
patient  is  preluded  by  a  peculiar  odor,  like  that  of  chloroform,  exhaled  with  the 
breath  and  from  the  urine  of  the  patient.  The  amount  of  urine  is  reduced, 
and  the  proportion  of  sugar  that  it  contains  is  also  diminished.  In  certain 
cases  there  is  albuminuria,  and  the  addition  of  chloride  of  iron  causes  the 
urine  to  exhibit  a  deep  port-wine  color.  In  many  cases  there  is  intense  dys- 
pnoea, even  though  the  patient  is  able  to  maintain  the  recumbent  position  and 
though  the  respiratory  movements  are  not  accelerated.  Auscultation  and  per- 
cussion indicate  no  morbid  change  within  the  thorax,  and  it  is  probable  that 
the  disturbance  of  respiration  is  due  to  a  pathological  state  of  the  blood  by 
which  the  respiratory  centres  in  the  medulla  are  thrown  into  disorder.  The 
pulse  remains  nearly,  if  not  quite,  normal.  The  temperature  of  the  body 
is  gradually  lowered,  though  it  is  sometimes  elevated  for  a  brief  period  at 
the  commencement  of  the  attack ;  there  are  nausea,  vomiting,  and  diarrhoea ; 
sometimes  there  is  painful  distension  of  the  abdomen,  but  no  symptoms  of 
inflammation  or  of  fever  can  be  detected. 

In  certain  cases  the  onset  of  the  attack  is  attended  with  slight  exhilaration 
and  exaltation  of  the  mental  faculties,  but  this  temporary  excitement  is  soon 
merged  in  somnolence  and  coma.  Convulsions  are  occasionally  observed 
among  young  children. 

The  full  development  of  coma  is  characterized  by  complete  loss  of  con- 
sciousness :  the  patient  lies  motionless ;  the  pupils  are  dilated,  but  react  to 
changes  in  the  intensity  of  light  to  which  they  may  be  exposed  ;  the  extrem- 
ities grow  cold  ;  the  temperature  both  of  the  surface  and  of  the  interior  of 
the  body  is  reduced ;  the  muscles  are  comjjletely  relaxed  ;  and  death  occurs 
in  three  or  four  days.  Occasionally  the  attack  is  preceded  by  dizziness  and 
sensations  that  recall  the  phenomena  of  alcoholic  intoxication  ;  in  such  cases 
traces  of  alcohol  have  been  found  in  the  urine. 

Besides  the  acute  form  of  diabetic  coma  a  chronic  variety  of  intoxication 
has  been  described.  This  is  marked  by  a  prolonged  jjeriod  of  prostration, 
during  which  dyspnoea,  abdominal  distension,  and  the  peculiar  odor  of  ace- 
tone in  the  breath  are  the  prominent  symptoms.  Sometimes  these  symp- 
toms of  intoxication  appear  and  disappear  at  successive  intervals  for  a  con- 
siderable time  before  the  incidence  of  the  fatal  attack. 
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Pathology. — It  has  long  been  known  to  physiologists  that  glycosuria 
can  be  artificially  excited  in  the  lower  animals  by  puncture  of  the  floor  of 
the  fourth  ventricle  just  below  the  pneumogastric  nucleus.  A  similar  con- 
dition can  be  also  produced  by  various  injuries  involving  the  cerebro- spinal 
axis  between  the  optic  thalami  and  its  lower  extremity.  Lesions  of  the  larger 
peripheral  nerves  and  of  the  sympathetic  ganglia  may  exercise  a  similar  influ- 
ence in  certain  cases,  so  that  it  is  highly  probable  that  diabetes  is  often  thus 
originated  by  local  injuries  of  the  nervous  system. 

The  reduction  of  Fehliug's  solution  may  be  occasioned  also  by  the  action 
of  various  toxic  substances,  such  as  curare,  cai'bon  monoxide,  nitrous  oxide, 
chloroform,  amyl  nitrite,  methyl-delphinine,  hydrochloric  and  phosphoric  acids, 
turpentine,  corrosive  sublimate,  uranium  nitrate,  morphine,  strychnine,  chloral 
hydrate,  phloridzin,  and  lactic  acid. 

It  has  been  conclusively  demonstrated  that  in  a  healthy  condition  of  the 
digestive  organs  glycosuria  is  not  produced  by  the  excessive  use  of  sugar  and 
starchy  food.  It  is  therefore  believed  by  many  that  the  presence  of  sugar  in 
the  urine  implies  a  chronic  disorder  of  the  alimentary  canal  and  of  the  liver 
and  pancreas.  This  hypothesis  is  supported  by  the  observation  that  perma- 
nent diabetes  can  be  produced  in  the  lower  animals  by  total  extirpation  of  the 
pancreas.  Such  an  observation,  however,  does  not  explain  those  cases  of  dia- 
betes in  which  there  is  no  disease  of  the  pancreas  and  in  which  the  nervous 
system  exhibits  disorder,  nor  does  it  explain  those  cases  which  appear  to  be 
connected  with  the  arthritic  diathesis.  The  hypothesis  has  been  advanced  that 
in  a  state  of  health  the  glucose  that  is  discharged  into  the  blood  undergoes 
transformation  and  disappearance  through  the  action  of  a  ferment  that  is 
elaborated  in  the  pancreas,  and  that  when  the  function  of  that  gland  is 
arrested  or  abolished  diabetes  is  developed  by  reason  of  the  non-transfor- 
mation of  glucose  in  the  blood. 

According  to  another  hypothesis,  the  liver  is  supposed  to  be  the  seat  of 
disorder,  rendering  it  impossible  for  the  saccharine  elements  of  the  food  to  be 
stored  up  in  that  organ  in  the  form  of  glycogen.  Under  such  circumstances 
the  blood  must  necessarily  become  overcharged  with  glucose,  which  is  there- 
fore eliminated  through  the  kidneys. 

Still  another  hypothesis  represents  the  liver  in  a  condition  of  over-excite- 
ment, producing  an  inordinate  amount  of  glycogen  and  yielding  to  the  blood 
a  corresponding  excess  of  glucose.  Here,  again,  the  presence  of  a  special  fer- 
ment has  been  invoked  to  account  for  these  transforaiations. 

According  to  a  somewhat  similar  hypothesis  it  has  been  conjectured  that 
the  excessive  transformation  of  glycogen  into  glucose  takes  place  in  the  muscles 
rather  than  in  the  liver. 

Another  hypothesis  is  that  the  excess  of  glucose  in  the  blood  is  due  to 
retardation  or  failure  of  the  process  of  oxidation  by  which  it  should  be  de- 
stroyed within  the  tissues.  According  to  Pettenkofer  and  Voit,  normal  oxi- 
dation of  the  nitrogenous  constituents  of  the  body  yields  a  certain  amount  of 
fat,  but  when  the  amount  of  oxygen  is  insufficient  sugar  makes  its  appearance 
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instead  of  fat.  It  has  been  supposed  that  the  retardation  of  oxidation  takes 
place  in  the  muscular  substance  of  the  body  ;  but  this  hypothesis  does  not  ex- 
plain those  cases  of  diabetes  in  which  the  urine  contains  no  excess  of  nitrog- 
enous waste. 

Another  theory  is  that  the  disorder  at  an  earlier  stage  is  due  to  changes 
in  the  passage  of  oxygen  through  the  system.  The  accumulation  of  glucose 
in  the  blood  has  been  ascribed  to  imperfect  respiration  and  absorption  of 
oxygen  in  the  lungs ;  but  considerable  doubt  is  thrown  upon  this  by  the  well- 
known  fact  that  in  pulmonary  consumption  the  amount  of  oxygen  that  enters 
the  blood  through  the  lungs  is  greatly  reduced,  yet  sugar  does  not  appear  in 
the  urine ;  and  in  cases  of  diabetes  that  are  complicated  by  similar  pulmo- 
nary disorder  the  amount  of  sugar  is  not  increased,  but  is  diminished  as  the 
function  of  the  lungs  is  impaired. 

The  excessive  presence  of  sugar  in  the  blood  has  by  some  been  ascribed  to 
insufficient  alkalinity  of  the  plasma.  Recently  it  has  been  urged  that  various 
errors  of  nutrition  are  chargeable  to  a  deficiency  of  selective  energy  on  the  part 
of  the  blood-plasma,  and  that  when  carbohydrates  cannot  be  assimilated  by 
the  plasma  sugar  appears  in  the  urine ;  while  obesity  results  from  the  failure 
to  assimilate  fats,  and  an  excess  of  nitrogenous  excreta  in  the  urine  will  in  like 
manner  follow  a  failure  to  dispose  of  ammoniacal  nitrogenous  compounds. 
Finally,  it  is  affirmed  that,  if  albuminous  compounds  that  contain  the  ele- 
ments of  the  three  former  alimentary  substances  cannot  be  disposed  of  by  the 
plasma,  albuminuria  will  be  developed. 

Out  of  these  various  fragmentary  hypotheses  certain  authors  have  endeav- 
ored to  construct  a  comprehensive  theory  that  recognizes  numerous  types  of 
diabetes.  It  has  been  maintained  that  minor  forms  of  glycosuria  are  depend- 
ent upon  a  failure  on  the  part  of  the  hepatic  cells  to  transform  the  hydro- 
carbonaceous  constituents  of  the  food  into  glycogen.  In  severe  and  malignant 
forms  of  the  disease  it  is  supposed  that  not  only  the  hepatic  cells,  but  all  the 
constituent  elements  of  the  organism,  have  lost  their  power  to  assimilate  the 
glucose  that  is  conveyed  to  them  by  the  blood.  This,  however,  is  merely  a 
statement  of  a  fact  without  any  explanation  of  its  cause. 

No  satisfactory  explanation  of  diabetic  coma  has  yet  been  advanced.  It 
has  been  ascribed  to  the  action  of  acetone,  a  substance  that  is  undoubtedly 
present  in  the  urine  when  the  breath  and  the  urine  exhale  an  ethereal  odor. 
This  compound  is,  however,  often  present  when  no  signs  of  diabetes  or  of 
coma  are  manifested,  and  it  is  frequently  absent  in  cases  of  coma.  When 
administered  in  large  doses  it  produces  no  poisonous  effects. 

The  failure  in  connecting  the  symptoms  of  diabetic  coma  with  the  action  of 
acetone  has  led  to  the  ascription  of  the  symptom  to  the  action  of  diacetic  acid, 
but  the  same  difficulties  make  their  appearance  in  connection  with  this  sub- 
stance. Oxybutyric  acid  has  been,  therefore,  by  certain  pathologists,  desig- 
nated as  the  active  agent  when  the  liquids  of  the  body  contain  an  insufficient 
amount  of  ammonia  to  effect  its  complete  saturation. 

Hypotheses  that  are  so  complicated  and  so  numerous  sufficiently  prove  our 
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ignorance  regarding  the  nature  and  causes  of  diabetic  coma.  The  only  thing 
that  is  clearly  apparent  is  the  fact  tliat  the  condition  is  a  result  of  intoxication 
with  certain  products  of  tissue-change  within  the  body.  If  this  fact  be  suf- 
ficiently recognized,  the  term  "  acetonsemia  "  may  be  employed  to  indicate  the 
complex  and  unknown  causes  of  diabetic  coma,  just  as  the  analogous  term 
ursemia "  is  employed  to  express  that  unknown  condition  of  retrograde 
metamorphosis  that  precedes  and  underlies  tlie  manifestation  of  renal  coma. 

Diagnosis  and  Prognosis. — The  conspicuous  symptoms  of  diabetes  are 
polyuria,  thirst,  and  a  voracious  appetite.  The  determination  of  the  presence 
of  sugar  in  the  urine  confirms  the  diagnosis.  In  many  cases  of  diabetes,  how- 
ever, the  urine  is  not  increased  and  the  appetite  remains  undisturbed ;  conse- 
quently the  existence  of  glycosuria  may  remain  long  unsuspected  unless  chemi- 
cal examination  of  the  urine  be  made. 

The  presence  of  sugar  in  the  urine  may  be  determined  by  the  use  of  the 
polariscope  or  sacchari meter.  Such  instruments,  however,  are  not  within  the 
reach  of  the  majority  of  practitioners.  For  these  the  well-known  fermenta- 
tion test  affords  an  excellent  means  of  detecting  the  existence  of  glycosuria. 
Numerous  chemical  tests  have  been  described  and  employed,  but  from  a  clin- 
ical standpoint  the  most  useful  of  them  all  is  Fehling's  solution.  When  prop- 
erly prepared  each  cubic  centimetre  of  the  solution  is  reduced  by  5  milli- 
grammes of  glucose.  The  proper  application  of  the  test  consists  in  first 
boiling  a  drachm  of  the  reagent  in  a  test-tube  :  if  its  color  and  transparency 
remain  unchanged,  the  reagent  may  be  trusted  for  accurate  results.  Into  the 
heated  fluid  the  suspected  urine  shoulS  then  be  poured  slowly  down  the  side 
of  the  test-tube,  so  that  it  may  flow  upon  the  surface  of  the  reagent.  If  any 
considerable  quantity  of  sugar  be  present,  the  contiguous  surfaces  are  clearly 
defined  by  a  greenish  film  ;  but  it  rapidly  changes  to  yellow,  orange,  and 
finally  to  a  red  color  as  the  process  of  reduction  extends  itself.  When  the 
quantity  of  sugar  is  insignificant  it  will  be  found  necessary  to  boil  the  contents 
of  the  test-tube  for  a  few  seconds.  Dilution  of  the  solution  with  about  four 
times  its  bulk  of  water  adds  greater  delicacy  to  the  test. 

The  presence  of  albumin  in  the  urine  will  prevent  the  reduction  of  the 
reagent,  even  though  sugar  be  present.  Under  such  circumstances  it  is  neces- 
sary to  elfect  its  removal :  this  may  be  accomplished  either  by  coagulation 
under  the  influence  of  heat  or  by  precipitation  with  a  solution  of  the  sub- 
acetate  of  lead.  The  salts  of  ammonium  should  be  removed  by  heating  the 
urine  with  a  little  caustic  soda,  after  which  the  test  may  be  employed  as  usual. 
Uric  acid  and  the  urates,  if  precipitated,  must  be  removed  by  filtration  or  by 
the  addition  of  subacetate  of  lead,  which  also  at  the  same  time  effects  the 
elimination  of  albumin. 

The  inhalation  of  chloroform  or  nitrous  oxide  and  the  administration  of 
chloral  hydrate  are  frequently  followed  by  apparent  glycosuria,  but  this  is 
transient,  and  does  not  persist  after  the  elimination  of  the  drugs. 

The  mere  presence  of  sugar  in  the  urine  must  not  be  taken  as  evidence  of 
diabetes.  Having  determined  the  existence  of  glycosuria,  its  permanence  must 
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be  ascertained  by  repeated  examination.  If  dependent  upon  faulty  digestion 
or  upon  the  excessive  use  of  saccharine  and  starchy  food,  sugar  will  be  found 
in  the  urine  only  during  the  period  of  digestion,  and  its  quantity  will  be  com- 
mensurate with  the  amount  of  carbohydrates  in  the  food.  The  urine  should 
be  examined  twice  during  a  period  of  twenty-four  hours,  the  first  specimen 
being  taken  immediately  after  arising  in  the  morning,  while  the  second  should 
be  taken  three  or  four  hours  after  a  meal.  In  connection  with  these  tests  the 
condition  of  the  digestive  organs  should  be  carefully  observed,  since  the  exist- 
ence of  intestinal  indigestion  adds  to  the  dangers  of  the  disease,  being  usually 
dependent  upon  serious  disturbance  of  the  pancreatic  function.  Albuminuria 
is  also  a  dangerous  complication.  The  amount  of  urea  and  other  excrementi- 
tious  substances  in  the  urine  should  be  ascertained,  since  they  aiford  an  accu- 
rate measure  of  the  amount  of  retrograde  metamorphosis  in  the  tissues.  The 
hereditary  tendencies  and  diathetic  characteristics  of  the  patient  should  also  be 
ascertained,  since  diabetes  occurring  in  arthritic  subjects  is  less  formidable  than 
when  occurring  in  scrofulous,  tubercular,  and  cachectic  patients.  The  con- 
currence of  diabetes  with  obesity,  gout,  lithiasis,  and  other  arthritic  disorders 
is  highly  significant,  and  necessitates  the  adoption  of  a  special  diet  and  habits 
of  life.  When  diabetes  is  dependent  upon  sedentary  habits  and  excessive  eat- 
ing it  is  less  rebellious  to  treatment  than  when  it  is  associated  with  hereditary 
arthritic  tendencies. 

When  diabetes  can  be  traced  to  causes  of  a  psychical  or  neurotic  character 
or  to  shocks  and  injuries  that  affect  the  nervous  system,  the  prognosis  will  be 
-  largely  influenced  by  the  prospect  of  recovery  from  such  injuries  or  perver- 
sions of  nervous  function.  The  early  appearance  of  glycosuria  under  such 
circumstances  is  more  favorable  than  its  later  development.  The  disappear- 
ance of  the  tendon-reflexes  is  an  unfavorable  symptom,  and  so  also  are  insom- 
nia, loss  of  sexual  appetite,  failure  of  memory,  and  deterioration  of  the  special 
senses.  Diabetic  patients  should  be  frequently  weighed,  in  order  to  ascertain 
whether  they  are  losing  flesh.  The  lungs  should  also  be  examined  at  stated 
intervals,  since  latent  tuberculosis  is  not  uncommon.  The  condition  of  the 
skin  should  be  noted,  since  its  disorders  are  indicative  of  defective  nutrition. 

Treatment. — The  treatment  of  diabetes  is  comprised  chiefly  in  the  regula- 
tion of  the  diet.  The  carbohydrates,  sugar  and  starch,  should  as  far  as  possible 
be  excluded  from  the  food,  since  the  greater  portion  of  the  glucose  that  enters 
the  blood  is  derived  from  those  substances.  As  a  substitute  for  sugar,  saccharin 
is  to  be  recommended,  but  its  taste  is  to  many  patients  so  disagreeable  that  its 
utility  is  considerably  restricted.  Glycerin  may  be  sometimes  used  in  its  place. 
All  fruits  and  vegetables  that  abound  in  starch  and  sugar  must  be  forbidden 
— viz.  potatoes,  rice,  all  compounds  of  flour  or  starch,  beans,  peas,  lentils, 
chestnuts,  turnips,  radishes,  grapes,  plums,  apricots,  pears,,  apples,  melons, 
figs,  strawberries,  cherries,  gooseberries,  raspberries,  carrots,  beets,  onions, 
tomatoes,  and  asparagus.  The  following  articles  may  be  allowed  :  All  kinds 
of  butcher's  meat,  game,  poultry,  fish,  oysters,  clams,  eggs,  bacon,  butter,  fats, 
glycerin,  spinach,  chiccory,  cabbage,  cauliflower,  water-cress,  lettuce,  and  other 
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salad  plants.  The  different  kinds  of  cheese,  olives,  nuts,  unsweetened  choco- 
late, and  table  salt  (for  which  may  be  substituted  tartrate  of  sodium,  citrate 
of  sodium,  and  phosphate  of  calcium)  are  permitted.  All  saccharine  bev- 
erages must  be  forbidden — viz.  lemonade,  champagne,  beer,  cider,  ginger 
ale,  and  other  aerated  drinks,  and  milk ;  skimmed  milk  has  been  recom- 
mended by  many  physicians,  but  its  use  is  not  often  attended  with  satisfac- 
tory results. 

Water,  and  coffee  or  tea  without  sugar,  may  be  allowed.  Alcohol  should 
be  avoided  on  account  of  its  injurious  influence  upon  the  liver.  The  .patient 
should  be  permitted  to  drink  water  freely,  since  it  is  needed  for  the  elimina- 
tion of  sugar,  and,  if  withheld,  will  be  absorbed  from  the  tissues  themselves. 
Alkaline  waters  like  Vichy  water  and  Londonderry  lithia  water,  and  alkaline 
calcic  waters  like  Waukesha  and  Apollinaris  water,  are  especially  useful. 

Bread  made  with  gluten  flour  has  been  extensively  employed  in  the  treat- 
ment of  diabetes,  but  it  is  exceedingly  unpalatable,  and  is  liable  to  interfei-e 
with  the  digestion.  It  also  contains  so  much  starch  that  it  is  inferior  to 
potatoes  as  an  article  of  diet.  Potatoes  should  be  allowed  in  moderate  quan- 
tity as  a  substitute  for  bread,  since  they  contain  carbonate  of  potassium,  a  salt 
that  greatly  aids  the  assimilation  of  sugar.  The  use  of  almond  flour  in  the 
form  of  cakes  made  with  eggs  and  cream  has  been  recommended,  but  the 
article  is  too  expensive  for  general  use. 

Simple  cases  of  glycosuria  can  be  cured,  according  to  the  method  of  Can- 
tani,  by  restricting  the  patient  to  a  diet  of  fat  meat ;  but  in  genuine  diabetes  a 
more  liberal  dietary  must  be  permitted,  for  fear  of  other  complications,  among 
which  many  observers  enumerate  the  predisposition  to  diabetic  coma.  Accord- 
ing to  Naunyn,  there  are  three  forms  of  diabetes :  the  severe,  the  moderate, 
and  the  mild  form.  In  severe  cases  of  the  disease,  so  long  as  the  urine  is  not 
reddened  by  the  addition  of  perchloride  of  iron — a  symptom  that  indicates  a 
tendency  to  diabetic  coma — he  recommends  a  restricted  diet  of  fat  meat.  In 
moderate  cases,  under  a  flesh  diet,  after  the  disappearance  of  sugar  from  the 
urine,  he  permits  the  use  of  eggs,  milk,  and  a  small  quantity  of  bread.  In  the 
mild  forms  of  the  disease  a  more  liberal  diet  is  allowable,  but  the  reappearance 
of  sugar  in  the  urine  should  be  followed  by  greater  caution  with  regard  to  the 
dietary.  Salads,  string-beans,  mushrooms,  pears,  and  ajiples  may  be  allowed. 
Beer  is  prohibited,  and  milk  may  be  used  only  when  it  does  not  increase  the 
quantity  of  sugar  in  the  urine.  In  mild  forms  of  diabetes  the  daily  ration 
consists  of  sixteen  to  eighteen  ounces  of  meat ;  one  to  three  ounces  of  bread  ; 
three  to  four  ounces  of  vegetables  twice  a  day,  or  an  equal  quantity  of  salad  or 
apples.  Active  exercise,  gymnastics,  and  massage  are  to  be  encouraged,  since 
they  aid  the  processes  of  oxidation  in  the  tissues.  For  the  same  reason  warm 
baths  should  be  taken  three  times  a  week.  The  clothing:  must  be  warm  and 
the  patient  must  be  protected  from  cold,  since  a  chill  is  always  injurious  in 
cases  of  diabetes.  All  violent  emotions  and  excessive  fatigue  must  be  avoided. 
During  the  winter  season  a  residence  in  a  warm  climate  should  be  secured  if 
possible. 
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The  pharmaceutical  treatment  of  diabetes  consists  chiefly  in  the  employ- 
ment of  remedies  that  favor  the  process  of  oxidation  and  restrict  the  liberation 
of  glucose  from  the  liver.  The  alkalies  are  especially  useful  in  recent  cases  of 
the  disease  when  the  patient  is  not  too  far  advanced  in  years  and  is  vigorous, 
fleshy,  and  plethoric,  with  a  predisposition  to  obesity,  gout,  and  rheumatism. 
They  are  also  useful  when  the  urine  contains  an  inordinate  quantity  of  uric 
acid  :  such  patients  may  be  encouraged  to  drink  freely  of  lime-water.  Mag- 
nesia ;  liquor  ammoniae,  of  which  six  drops  may  be  taken  in  water  three  times 
a  day ;  carbonate  of  ammonium,  from  fifteen  to  eighty  grains  per  diem  ;  thirty 
to  sixty  grains  of  bicarbonate  of  sodium  three  times  a  day  ;  the  citrate,  tar- 
trate, malate,  and  bicarbonate  of  potassium,  sodium,  or  lithium, — are  all  val- 
uable alkaline  salts.  The  utility  of  Vichy  water  and  of  similar  mineral 
waters  is  due  to  the  alkaline  salts  which  they  contain.  Bicarbonate  of  sodium 
is  prescribed  in  cases  of  diabetic  coma  by  those  who  adopt  the  hypothesis  of 
its  dependence  upon  an  excess  of  acids  in  the  tissues.  The  use  of  alkalies  and 
of  alkaline  mineral  waters  also  serves  to  diminish  the  amount  of  uric  acid  and 
sugar  when  there  is  an  inordinate  production  of  urea  and  of  other  nitrogenous 
excreta.  Under  the  influence  of  such  alkaline  remedies  digestion  improves, 
emaciation  is  arrested,  and  obesity  is  reduced.  When,  however,  there  is  con- 
spicuous evidence  of  retardation  in  the  process  of  oxidation,  alkaline  remedies 
should  no  longer  be  employed.  ^ 

Excessive  hunger  and  thirst  are  most  efficiently  relieved  by  the  exhibition 
of  opium  and  its  derivatives.  Under  their  influence  the  amount  of  sugar  in 
the  urine  is  largely  decreased.  Codeine  is  particularly  useful  when  the  amount 
of  nitrogenous  excreta  is  excessive;  the  drug  may  be  given  in  large  doses  if 
combined  with  strychnine  for  the  purpose  of  sustaining  the  processes  of  respi- 
ration. Belladonna  is  sometimes  of  service  in  recent  cases,  but  it  is  useless 
and  often  injurious  in  advanced  cases,  especially  when  the  kidneys  have  under- 
gone degeneration.  Nux  vomica  and  stryolmine  are  useful  in  cases  that  are 
characterized  by  exhaustion  and  by  enfeeblement  of  the  visual,  digestive,  and 
generative  organs.  Laxatives  and  purgatives  are  liable  to  increase  the  amount 
of  glycosuria ;  hence  they  must  be  administered  with  great  moderation. 

Thirst  and  polyuria  are  diminished  by  the  administration  of  valerian,  a 
remedy  that  is  exceedingly  useful  when  the  amount  of  urea  is  excessive. 
Arsenic  and  its  compounds  have  been  often  prescribed,  but  their  effects  are 
seldom  satisfactory.  The  compound  tincture  of  iodine,  in  doses  of  five  to 
twenty  drops,  largely  diluted  with  water,  may  be  given  before  each  meal. 
Mercury  is  useful  in  cases  that  are  complicated  with  syphilis.  Many  other 
alterative  remedies  have  been  employed,  such  as  mineral  acids,  salicylate 
of  sodium,  carbolic  acid,  cocaine,  astringent  substances,  ferments  like  yeast, 
diastase,  and  pepsin,  jambul,  permanganate  of  potassium,  peroxide  of  hydro- 
gen, ozonized  ether,  inhalations  of  oxygen,  etc. ;  but  none  of  them  can  be 
relied  upon  for  permanent  and  satisfactory  results. 

Remedies  that  are  addressed  to  the  nervous  system  often  produce  consider- 
able temporary  effects.    Forty-five  grains  per  diem  of  autipyrine  cause  a  rapid 
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reduction  in  the  amount  of  sugar  that  is  discharged  with  the  urine ;  but  the 
drug  is  useless  in  cases  that  are  complicated  with  tuberculosis  or  characterized 
by  progressive  emaciation.  The  valerianate  and  other  salts  of  quinine  are 
often  administered  in  doses  of  three  to  ten  grains  a  day.  Bromide  of  potas- 
sium is  often  useful  when  diabetes  is  associated  with  diseases  of  the  medulla 
oblongata.  The  hypodermic  injection  of  ergotin  and  other  liquid  preparations 
of  ergot  has  been  practised  with  indifferent  success.  Electricity  has  been 
employed  in  every  possible  way,  and  under  its  influence  glycosuria  is  some- 
times temporarily  diminished.  Blisters  and  other  counter-irritants  should  be 
avoided  for  fear  of  gangrene  at  the  point  of  vesication.  Indigestion  and 
an{emia  require  the  ordinary  treatment  for  such  complications.  Carbolic  acid 
and  lactic  acid  have  been  administered  for  the  purpose  of  favorably  influencing 
the  processes  of  digestion  and  assimilation,  but  their  ability  is  decidedly 
questionable.  About  half  the  cases  of  diabetes  may  be  temporarily  cured,  but 
the  great  majority  are  liable  to  relapse  and  to  fatal  termination  at  last. 


POLYURIA. 


By  henry  M.  LYMAN. 


Definition. — Polyuria  is  a  constitutional  disease  characterized  by  an  in- 
creased quantity  of  urine,  thirst,  excessive  craving  for  liquids,  and  considerable 
variation  in  the  proportion  of  the  soluble  constituents  of  the  urinary  secretion. 
A  small  quantity  of  inosite  or  muscle-sugar  sometimes  appears  in  the  urine. 
In  certain  cases  the  nitrogenous  excreta  are  discharged  to  an  inordinate  degree, 
and  in  others  the  saline  constituents  are  abnormally  increased.  When  albumin 
appears  in  the  urine  of  polyuria,  it  is  owing  either  to  the  existence  of  intersti- 
tial nephritis  or  to  the  occurrence  of  general  neurotic  or  arthritic  disorders. 

Synonyms. — Diabetes  insipidus  ;  Diuresis  ;  Hyperuresis  ;  Hydruria ; 
Polydipsia ;  Urinae  profluxio ;  Einfache  zuckerlose  Harnruhr. 

Etiology. — Polyuria  is  usually  a  disease  of  middle  life,  though  it  is  some- 
times encountered  in  early  childhood.  It  is  more  frequent  among  men  than 
among  women,  in  the  ratio  of  two  or  three  to  one.  Hereditary  conditions 
exercise  an  important  influence  over  its  development,  and  in  certain  families 
polyuria  and  saccharine  diabetes  alternate  with  each  other.  Like  glycosuria, 
polyuria  may  follow  every  kind  of  injury  or  disease  of  the  nervous  system. 
It  often  occurs  as  a  sequel  of  the  infective  diseases  and  of  chronic  intoxication 
with  lead  or  alcohol.  It  is  not  uncommon  as  a  consequence  of  exposure  to 
cold  or  to  excessive  heat,  or  of  a  sudden  refrigeration  of  the  body,  or  any 
other  form  of  shock  or  violent  disturbance  of  the  nervous  system. 

Symptoms. — Polyuria  is  characterized  by  an  excessive  discharge  of  urine. 
The  quantity  of  liquid  that  is  voided  may  be  increased  two-  to  tenfold,  and 
the  patient  is  annoyed  by  a  frequent  desire  to  urinate.  The  urine  is  light 
yellow  or  nearly  colorless;  its  reaction  is  acid,  though  it  rapidly  becomes 
neutral  or  alkaline  after  standing  in  the  open  air ;  and  the  specific  gravity 
seldom  reaches  1010.  Though  relatively  diminished,  the  solid  constituents 
of  the  urine  often  exhibit  an  absolute  increase,  in  consequence  of  the  excessive 
amount  of  fluid  that  is  discharged.  Sugar  is  occasionally  present  for  a  short 
time.  If  albumin  be  detected,  its  presence  must  be  referred  to  an  inflamma- 
tory condition  of  the  kidney  when  it  is  not  dependent  upon  hsemorrhage  or 
inflammation  in  the  urinary  ducts  below  the  kidney. 

Inordinate  thirst  is  commonly  experienced  during  the  course  of  polyuria. 
The  mouth  and  throat  become  dry  and  sticky  ;  the  tongue  is  red  and  glazed  ; 
perspiration  diminishes ;  the  bodily  temperature  frequently  falls  below  the 
normal  standard.    If  the  disease  occur  during  childhood,  it  interferes  with 
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the  growth  of  the  body  ;  the  appetite  is  irregular  and  subject  to  various  per- 
versions. The  process  of  gastric  and  intestinal  digestion  is  usually  disordered. 
In  certain  cases  there  are  headache,  dizziness,  and  diminished  power  of  intellec- 
tual action.  In  severe  cases  mild  delirium  may  be  observed.  The  sixth  nerve 
is  frequently  paralyzed,  and  sometimes  other  cranial  nerves  are  similarly 
affected.  The  reflexes  sometimes  disappear,  haemorrhage  is  occasionally 
observed  in  the  retina,  and  neuro-retinitis,  together  with  atrophy  of  the  optic 
nerve,  may  occur :  hemianopsia  and  amblyopia  are  frequent  incidents,  but  the 
development  of  cataract  is  a  rare  event. 

The  nitrogenous  constituents  of  the  urine  are  greatly  increased  in  quantity. 
In  many  cases  the  symptoms  closely  resemble  the  characteristic  features  of  sac- 
charine diabetes.  The  amount  of  urine  is  greatly  increased  ;  there  are  intense 
thirst  and  voracious  appetite,  progressive  emaciation,  dryness  of  the  skin, 
intolerable  itching,  disturbance  of  the  nervous  system,  and  in  many  instances 
a  rapid  development  of  phthisis.  Though  heavily  charged  with  urea,  the 
urine  does  not  contain  sugar. 

The  onset  of  the  disease  is  sometimes  very  abrupt,  though  it  usually  com- 
mences in  a  gradual  and  insidious  manner.  The  total  amount  of  urine  is 
always  less  than  the  aggregate  of  the  liquids  that  are  drunk  ;  its  quality  varies 
according  to  the  amount  of  urea  that  is  discharged.  Its  color  is  light  yellow, 
except  when  temporarily  concentrated  by  remedial  measures.  The  liquid  is 
acid  when  first  voided,  but  it  soon  becomes  turbid  and  ammoniacal,  in  conse- 
quence of  the  presence  of  mucus  and  epithelial  cells  that  are  discharged  from 
the  urinary  passages  as  a  consequence  of  their  irritation  by  the  excreta  that  are 
held  in  solution.  The  specific  gravity  is  usually  but  little  above  that  of  dis- 
tilled water,  yet  it  may  vary  from  1002  to  1050.  In  the  sediment  may  be 
found  urates,  uric  acid,  and  occasionally  oxalate  of  calcium.  The  daily  amount 
of  urea  varies  fi-om  an  ounce  and  a  half  to  three  ounces,  but  it  often  meas- 
ures much  above  or  below  these  figures.  The  amount  of  uric  acid  seldom 
exhibits  any  considerable  increase,  but  there  is  an  excessive  discharge  of 
other  nitrogenous  excreta  and  of  the  chlorides  and  phosphates.  A  consider- 
able portion  of  this  excessive  waste  must  be  referred  to  the  enormous  quantity 
of  food  that  is  consumed  by  many  of  these  patients. 

The  course  of  the  disease  is  marked  by  great  exhaustion  and  progressive 
debility.  There  is  rapid  emaciation  ;  the  extremities  are  frequently  cold  and 
livid,  in  consequence  of  feeble  action  of  the  heart ;  the  temperature  often 
falls  below  the  normal  figure ;  active  exercise  is  rendered  impossible  by  rea- 
son of  muscular  weakness  ;  headache  is  frequent,  and  may  become  a  constant 
experience ;  haemorrhage,  itching  of  the  skin,  and  other  perversions  of  sensa- 
tion involve  the  external  surface  of  the  body  and  the  mucous  membranes; 
degradation  of  the  special  senses  and  amblyopia,  with  or  without  visible 
lesions,  are  common  incidents ;  impotence  is  an  early  and  almost  universal 
symptom  ;  insomnia  and  vertigo  frequently  occur ;  the  intellectual  faculties 
are  gradually  extinguished  ;  tremors,  spasms,  or  general  convulsions  are  some- 
times witnessed,  and  death  may  be  preceded  by  coma. 
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The  duration  of  the  disease  is  usually  quite  protracted.  Emaciation  is  fre- 
quently succeeded  by  dropsy.  As  the  appetite  and  power  of  digestion  fail,  the 
amount  of  urea  diminishes.  Death  is  caused  either  by  exhaustion,  haemorrhage, 
gangrene,  convulsions,  coma,  or  pulmonary  consumption.  Only  in  rare  in- 
stances has  recovery  resulted  from  the  intercurrence  of  an  acute  infective  dis- 
ease or  through  the  action  of  valerian  or  opium. 

Diabetes  insipidus,  with  phosphaturia  as  a  prominent  symptom,  generally 
accompanies  tuberculosis  or  some  disorder  of  the  nervous  system.  The  urine 
contains  ammonio-magnesian  phosphates  :  if  urates  and  oxalates  are  present  in 
excessive  quantity,  an  iridescent  film  appears  upon  the  surface  of  the  liquid 
after  it  has  been  exposed  to  the  open  air  for  a  considerable  time.  The  disease 
is  sometimes  connected  with  glycosuria.  Many  of  the  symptoms  of  saccha- 
rine diabetes  are  experienced,  and  sugar  appears  at  intervals  in  the  urine. 
The  excessive  elimination  of  phosphates  is  supposed  to  be  dependent  upon 
the  splitting  up  of  glucose  within  the  organism  into  lactic  acid,  which 
renders  the  phosphates  more  soluble  and  diffusible,  so  that^  they  quit  their 
normal  position  in  the  tissues  and  are  discharged  with  the  urine.  When  the 
disease  is  manifested  in  children  and  young  people,  it  is  frequently  associated 
with  the  presence  of  oxalates  and  an  excessive  quantity  of  uric  acid  in  the 
urine.  Traces  of  albumin  are  also  sometimes  apparent.  All  these  symptoms 
indicate  the  existence  of  the  arthritic  diathesis,  and  serve  to  illustrate  the  near 
relationship  of  the  disease  to  gout  and  other  arthritic  disorders. 

Pathological  Anatomy. — Polyuria  is  unaccompanied  by  any  character- 
istic pathological  changes.  In  certain  cases  a  proliferation  of  the  connective 
tissue  and  consequent  degeneration  of  the  nervous  elements  in  the  solar  plexus 
has  been  described.  The  kidneys  are  frequently  enlarged  and  distended  with 
blood.  Sometimes  the  uriniferous  tubules  are  dilated,  and  their  epithelium 
may  exhibit  fatty  degeneration ;  but  the  symptoms  are  not  explained  by  these 
variable  and  almost  accidental  changes,  nor  do  they  throw  any  light  upon  the 
nature  and  cause  of  the  disease. 

Diagnosis. — Polyuria  can  be  easily  recognized  if  a  chemical  examination 
of  the  urine  be  added  to  a  review  of  the  symptoms.  From  saccharine  dia- 
betes and  from  chronic  nephritis  the  disease  may  be  distinguished  by  the 
results  of  urinalysis.  Transient  polyuria  and  primary  polydipsia  may  be 
distinguished  by  the  history  of  the  patient,  and  by  the  fact  that  in  such  dis-  < 
orders  the  excessive  flow  of  urine  is  not  constant,  but  is  immediately  connected 
with  the  occurrence  of  thirst  and  the  consequent  gratification  of  the  appetite 
for  food  and  drink.  Oxaluria,  phosphaturia,  and  other  urinary  disorders 
must  be  differentiated  from  polyuria  by  the  results  of  urinalysis  taken  in  con- 
nection with  the  characteristic  symptoms  of  disordered  nutrition. 

Prognosis. — Recovery  is  rarely  witnessed,  though  the  condition  of  the 
patient  may  be  greatly  ameliorated,  if  not  permanently  restored  to  health, 
by  treatment.  Rapid  emaciation  and  progressive  exhaustion  are  unfavor- 
able symptoms,  though  in  many  cases  life  is  prolonged  for  a  number  of 
years. 
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Treatment. — Uncomplicated  polyuria  is  benefited  by  the  administration 
of  antipyrine  in  large  doses  ;  fifteen  grains  should  be  given  every  four  hours- 
Lead  and  opium  have  been  employed,  but  they  are  less  efficacious,  and  what- 
ever benefit  is  derived  from  their  use  is  principally  due  to  the  opiate.  The 
diet  must  be  restricted,  and  it  should  be  of  the  most  nutritious  character ; 
thirst  is  greatly  relieved  by  acidulated  drinks.  When  the  urine  contains 
nitrogenous  excreta  in  excess  the  patient  should  make  free  use  of  meats  and 
starchy  food.  Quinine,  arsenic,  and  codeine,  especially  when  administered  in 
combination  with  strychnine,  exert  a  favorable  influence  upon  the  processes  of 
nutrition.  Valerian  is  one  of  the  most  useful  remedies,  and  it  should  be  given 
in  large  doses :  an  ounce  of  the  extract  may  be  given  in  divided  doses  during 
each  successive  period  of  twenty-four  hours  if  tolerated  by  the  stomach.  Cor- 
responding doses  of  the  powdered  root  are  recommended  by  many  physicians, 
but  these  large  doses  are  not  always  endurable.  Insomnia,  delirium,  and  irri- 
table weakness  of  the  nervous  system  are  most  effectually  relieved  by  opiates : 
codeine  is  one  of  the  most  efficient ;  it  may  be  given  in  doses  of  one  grain 
every  four  hours.  Mercurial  inunctions  and  iodide  of  potassium  are  only  to 
be  employed  in  syphilitic  subjects. 

Phosphaturia,  when  dependent  upon  tuberculosis,  requires  particular  atten- 
tion to  the  pulmonary  complication.  Bromide  of  potassium  and  other  neur- 
otic remedies  are  useful  in  cases  that  are  characterized  by  excitement  of  the 
nervous  system.  Alkalies  and  alkaline  salts  must  be  administered  whenever 
there  is  an  excess  of  acid  in  the  alimentary  canal.  Compensation  for  the 
excessive  waste  of  phosphates  must  be  secured  through  the  use  of  food  that 
is  rich  in  phosphates  :  for  this  reason  whole-meal  flour  should  be  preferred 
to  the  ordinary  bolted  flour,  and  eggs  and  fish  may  be  given  with  great 
advantage. 


RHEUMATOID  ARTHRITIS. 

By  henry  M.  LYMAN. 


Definition. — Rheumatoid  arthritis  is  a  chronic  disease  involvins:  the  artic- 
ulations  of  the  body,  especially  those  of  the  extremities  :  it  is  characterized  by 
fibrillation  and  erosion  of  the  cartilaginous  surfaces  and  by  the  formation  of 
osteophytes  around  the  ends  of  the  bones.  The  disease  progresses  without 
fever,  is  characterized  by  painful  paroxysms  at  irregular  intervals  of  time,  and 
results  in  permanent  deformity  of  the  aifected  joints,  especially  involving  those 
of  the  fingers  and  toes.  The  disease  is  usually  primitive  in  its  origin  and 
course,  but  it  sometimes  occurs  as  a  secondary  consequence  of  gout,  acute 
articular  rheumatism,  or  gonorrhceal  ai'thritis.  Occasionally  it  invades  the 
larger  joints,  preferably  the  hip-joint,  at  a  late  period  of  life,  often  as  a  con- 
sequence of  some  trifling  injury  that  has  been  sustained  by  the  structures  that 
constitute  the  atfected  articulation.  Of  this  variety  of  the  disease  the  morbus 
coxse  senilis  furnishes  the  best  example. 

Synonyms. — Nodosity  of  the  joints  (Haygarth) ;  Chronic  rheumatic 
arthritis  or  rheumatic  gout  (Adams) ;  Arthritis  rheumatismo  superveniens 
(Musgrove) ;  Goutte  asth6nique  primitive ;  Arthritis  pauperum ;  Arthritis 
sicca ;  Usure  des  cartilages  articulaires  (Cruveilhier) ;  Arthrite  chronique 
(Lute) ;  Progressive  chronic  articular  rheumatism ;  General  and  partial 
chronic  osteo-arthritis ;  Arthritis  deformans ;  Polyarthrite  d^formante ; 
Pseudo-rheumatisme  noueux. 

Etiolog-y. — Hereditary  influences  are  not  unimportant  in  the  determina- 
tion of  rheumatoid  arthritis,  yet  they  seem  to  be  less  potent  than  in  rheumatism 
and  gout.  Among  the  cases  collected  by  Archibald  Garrod,  43  per  cent,  of 
the  patients  could  trace  articular  disease,  chiefly  of  a  gouty  character,  among 
their  ancestors,  while  onl}'  12  or  13  per  cent,  could  refer  to  rheumatism  among 
the  antecedents  in  their  family  history. 

Rheumatoid  arthritis  is  far  more  commonly  experienced  by  women  than  by 
men.  Among  500  "•cases  collected  by  Garrod,  only  89  occurred  among  males. 
Uterine  disorders  and  the  suppression  of  menstruation  appear  to  exert  a  great 
influence  upon  the  development  of  the  disease. 

Rheumatoid  arthritis  is  most  frequently  ex2)erienced  during  the  fifth  decade 
of  life,  though  it  is  sometimes  observed  in  childhood  and  youth.  Among 
females  the  number  of  cases  increases  with  each  period  of  five  years  until  the 
age  of  forty-five.  After  fifty  years  of  age  females  are  less  frequently  attacked, 
while  among  males  the  corresponding  degree  of  liability  is  not  reached  until 
the  seventieth  year  is  passed. 
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In  a  large  proportiou  of  the  female  patients  who  are  afflicted  with  rheuma- 
toid arthritis  the  commencement  of  the  disease  dates  near  the  menopause.  It 
is  also  frequently  associated  with  the  occurrence  of  uterine  diseases,  and  it  is 
probable  that  in  many  instances  these  are  dependent  upon  the  same  causes  that 
produce  arthritic  disease. 

The  dependence  of  rheumatoid  arthritis  upon  a  condition  of  lowered  vital- 
ity is  also  illustrated  by  the  effects  of  mental  disturbance  and  depressing  emo- 
tions. Anxiety,  worry,  and  fatigue  are  frequent  antecedents  of  the  first  symp- 
tom of  arthritis,  and  during  its  course  any  unfayorable  incidents  of  this,  kind 
are  liable  to  be  followed  by  an  exacerbation  of  the  articular  disease.  It  is 
through  the  depressing  influence  of  fright  and  other  violent  nervous  shocks 
that  the  connection  between  nervous  depression  and  rheumatoid  arthritis  is 
frequently  exhibited. 

Long-continued  exposure  to  wet  and  cold  forms  an  important  predisposing 
cause  of  rheumatoid  arthritis,  especially  when  associated  with  want  and  priva- 
tion. It  is  for  this,  among  many  other  reasons,  that  the  disease  is  so  fre- 
quently observed  among  the  poor.  When  the  disease  has  been  fully  estab- 
lished fresh  exposure  to  cold  and  damp  is  always  attended  by  an  increase 
of  pain  in  the  affected  joints. 

The  effect  of  local  injury  as  an  exciting  cause  of  rheumatoid  arthritis  is 
most  conspicuous  in  the  production  of  morbus  coxse  senilis  rather  than  the 
ordinary  forms  of  the  disease,  but  it  is  undoubtedly  true  that  injuries  of  the 
smaller  articulations  are  sometimes  followed  by  the  characteristic  deviations, 
deformities,  and  pain  of  rheumatoid  arthritis.  I  have  this  very  day  seen  an 
old  man  of  seventy-three  years  presenting  in  his  right  hand  all  the  charac- 
teristic symptoms  of  rheumatoid  arthritis,  which  he  attributes  to  an  injury 
of  one  of  the  knuckles  twenty  years  ago.  The  disease  is  sometimes  experi- 
enced as  a  sequel  of  acute  articular  rheumatism,  gout,  or  gonorrhoeal  ar- 
thritis. 

A  liberal  dietary  and  the  use  of  alcoholic  beverages  seem  to  exercise  no  in- 
fluence in  the  production  of  rheumatoid  arthritis  :  it  is  a  disease  that  is  bene- 
fited rather  than  caused  by  a  generous  supply  of  food. 

The  antecedents  of  rheumatoid  arthritis  are  often  closely  related  with 
scrofula,  which  is  a  diathetic  representative  of  the  consequences  of  physio- 
logical privation  and  social  misery.  The  disease  is  clinically  related  with 
those  arthropathies  which  are  manifested  in  the  course  of  tabes  dorsalis,  hemi- 
plegia, and  paralysis  agitans. 

Pathological  Anatomy. — The  changes  that  are  encountered  in  the  articu- 
lar structures  as  the  result  of  rheumatoid  arthritis  consist  largely  in  an  exag- 
geration of  the  ordinary  senile  changes  that  are  observed  as  a  result  of  impaired 
nutrition  in  old  age.  It  is  probable  that  the  inflammatory  changes  that  are 
witnessed  are  the  secondary  consequences  of  the  deteriorated  nutrition  which 
constitutes  the  essential  cause  of  ai'thritic  change. 

At  an  early  stage  in  the  course  of  the  disease  the  articular  cartilage  assumes 
a  velvety  appearance  as  a  consequence  of  fibrillation  of  the  intercellular  sub- 
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stance,  associated  with  disappearance  of  the  cartilage-cells.  The  disappearance 
of  the  cellular  elements  of  the  cartilage  is  preceded  by  their  multiplication  and 
aggregation  in  compound  capsular  masses,  which  finally  become  ruptured  and 
discharge  their  contents  into  the  articular  cavity.  The  fibrillated  interstitial 
substance  undergoes  a  mucous  degeneration  which  facilitates  the  process  of 
erosion  and  removal  of  the  remains  of  the  cartilage  upon  the  articular  extremi- 
ties of  the  bones.  At  the  exterior  margin  of  the  articular  cartilage  the  com- 
pound capsules  cannot  discharge  their  contents  into  the  cavity  of  the  joint,  since 
the  synovial  membrane  prevents  access  to  its  interior.  The  thickened  margin 
therefore  protrudes,  and  becomes  transformed  and  deformed  by  the  production 
of  ecchondroses  around  the  periphery  of  the  articulation.  These  ecchondrosal 
enlargements  are  finally  ossified,  and  constitute  the  osteophytes  which  enlarge 
and  deform  the  extremities  of  the  bones  that  enter  into  the  formation  of  the 
affected  joint. 

The  destruction  of  the  articular  cartilage  leads  to  a  peculiar  infiltration  of 
the  denuded  extremity  of  the  bone,  giving  to  its  substance  an  ivory-like  dens- 
ity and  hardness.  This  process  of  eburnation  is  intensified  by  the  effects  of 
mechanical  pressure  and  by  the  modifications  of  nutrition  that  are  manifested 
in  the  osseous  tissue  itself.  By  these  processes,  combined  with  the  formation 
of  osteophytic  growths  around  the  head  of  the  bone,  great  destruction  and 
deformity  of  the  normal  articular  structures  are  effected.  Great  impairment 
of  the  mobility  of  the  affected  joint  is  thus  produced,  but  true  osseous  anky- 
losis never  occurs  except  in  the  articulations  of  the  spine.  When  the  disease 
is  assimilated  to  the  senile  changes  of  old  age,  the  affected  bones  usually 
become  spongy  instead  of  undergoing  condensation,  and  the  spaces  that  are 
thus  formed  in  the  osseous  tissue  are  filled  with  a  marrow-like  substance. 

The  synovial  fringes  present  the  appearance  of  tufts  in  whicih  are  developed 
masses  of  fat  or  of  cartilage.  These  little  cartilaginous  projections  are  some- 
times separated  from  the  membrane  in  which  they  were  formed,  and  lie  dis- 
connected in  the  articular  cavity.  The  ligamentum  teres  of  the  hip-joint  and 
the  long  tendon  of  the  biceps  muscle  in  the  shoulder-joint  undergo  absorption 
as  the  disease  progresses.  Sometimes  the  synovial  capsule  is  greatly  distended 
with  fluid,  though  in  many  cases  the  amount  of  liquid  is  greatly  reduced,  if 
not  entirely  removed,  so  that  the  articular  surfaces  creak  and  grate  when 
moved  upon  one  another. 

The  muscles  in  the  neighborhood  of  the  affected  joint  when  they  undergo 
atrophy  exhibit  the  partial  and  progressive  atrophic  changes  which  are  charac- 
teristic of  progressive  muscular  atrophy  that  is  dependent  upon  central  nerv- 
ous disease.  In  certain  cases  the  peripheral  nerves  exhibit  unmistakable  evi- 
dences of  inflammation,  but  nothing  has  yet  been  discovered  in  the  spinal  cord 
that  can  explain  the  occurrence  of  articular  disease. 

The  majority  of  the  visceral  lesions  that  have  been  discovered  after  death 
may  be  ascribed  to  intercurrent  diseases  rather  than  to  rheumatoid  arthritis. 
Pulmonary  tuberculosis  and  chronic  interstitial  nephritis  are  among  the  most 
common  of  the  changes  that  are  thus  brought  to  view.    Cardiac  lesions  are 
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rare,  and  are  probably  clue  to  atheroma  or  to  renal  disease  or  to  previous 
attacks  of  articular  rheumatism. 

Symptoms. — Painful  enlargement  of  the  phalangeal  joints  of  the  extremi- 
ties is  usually  observed  as  the  earliest  characteristic  symptom  of  rheumatoid 
arthritis.  But  in  many  cases  this  phenomenon  is  preceded  by  premonitory 
symptoms  which  take  the  form  of  numbness  or  tickling  sensations  in  the 
fingers  and  toes.  Palpitation  of  the  heart  may  be  sometimes  observed  ;  the 
rate  of  the  pulse  is  often  accelerated  and  its  tension  is  increased.  An  irregu- 
larly freckled  appearance  of  the  skin  upon  the  hands,  neck,  and  other  parts  of 
the  body  is  sometimes  observed  as  one  of  the  earliest  symptoms  of  the  impend- 
ing disease.  Local  perspiration  upon  the  palms  of  the  hands  or  upon  the  fore- 
head is  sometimes  noticed.  Neuralgic  pains,  muscular  cramps,  and  an  increase 
of  irritability  in  muscles  that  have  already  become  partially  atrophied  are  fre- 
quently experienced.^ 

Rheumatoid  arthritis  sometimes  commences  abruptly,  with  acutely  painful 
swelling  of  the  small  joints.  The  articular  swelling  is  restricted  to  the  syno- 
vial capsule,  and,  though  extremely  obstinate,  the  disease  is  unaccompanied  by 
the  profuse  sweat  and  liability  to  endocardial  or  pericardial  inflammation  that 
are  witnessed  in  acute  rheumatism.  If  there  be  any  fever,  it  is  very  moderate 
and  not  of  long  duration  :  the  articular  swelling  results  in  the  formation  of 
osteophytes  around  the  ends  of  the  bones,  producing  characteristic  deformity 
of  the  joints.  Among  young  children  the  disease  sometimes  invades  many 
joints  in  rapid  succession,  causing  their  enlargement  and  atrophy  of  the  mus- 
cles by  which  they  are  moved.  The  development  of  the  disease  when  it  occurs 
among  children  is  much  more  rapid  than  when  it  attacks  adults  and  old  peo- 
ple. It  is  also  sometimes  characterized  by  great  swelling  without  correspond- 
ing deformity,  whereas  among  elderly  people  it  progresses  slowly,  with  but 
little  pain,  and  results  in  well-marked  deformities. 

Rheumatoid  arthritis  invades  the  small  joints  of  the  fingers  more  frequently 
than  any  of  the  other  articulations.  Sometimes  the  disease  is  limited  to  the 
distal  articulations  of  the  fingers,  producing  those  enlargements  that  were 
first  described  by  Heberden,  and  are  called,  after  him,  "  Heberden's  nodes." 
In  many  instances  a  regular  progression  of  the  disease  from  the  distal  articu- 
lations may  be  witnessed  as  the  disease  successively  invades  the  joints  of  the 
knuckles,  the  wrists,  the  elbow,  and  the  shoulder.  A  similar  tendency  is  fre- 
quently observed  in  the  lower  extremities,  but  sometimes  no  such  regular  pro- 
gression can  be  discovered. 

The  invasion  and  progress  of  the  disease  are  characterized  by  remarkable 
symmetry  in  development.  Not  only  are  the  corresponding  joints  upon  the 
two  sides  simultaneously  invaded,  but  the  corresponding  portions  of  the  artic- 
ular structures  are  similarly  affected.  Occasionally,  however,  the  disease  is 
more  severely  experienced  upon  one  side  than  upon  the  other,  and  its  unilat- 
eral manifestation  is  sometimes  witnessed.  The  articulations  of  the  cervical 
spine  are  sometimes  stiflPened  by  the  invasion  of  rheumatoid  arthritis,  and  in 
25  per  cent,  of  the  cases  the  temporo-maxillary  articulation,,  which  usually 
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escapes  other  forms  of  arthritis,  is  invaded,  together  with  other  joints,  in  the 
course  of  rheumatoid  arthritis.  A  complete  ankylosis  of  this  joint  sometimes 
occurs,  but  more  frequently  it  is  only  stiffened,  so  as  to  render  movements  of 
the  jaw  difficult  and  somewhat  painful. 

The  earliest  evidence  of  deformity  consists  in  an  enlargement  of  the  ends 
of  the  bones  that  form  the  affected  joint.  The  synovial  capsule  and  the  bursse 
in  the  neighborhood  of  the  joint  are  also  distended  with  fluid.  When  the 
distal  phalangeal  articulations  are  involved,  constituting  what  is  known  as 
Heberden's  nodes,  the  terminal  phalanx  is  sometimes  pushed  toward  the  radial 
side  of  the  hand  by  reason  of  a  bony  growth  upon  the  ulnar  side  of  the  articu- 
lation. The  other  joints  of  the  fingers  do  not  exhibit  such  radial  deflection, 
but  the  fingers  themselves  are  usually  drawn  toward  the  ulnar  side  of  the  hand, 
producing  lateral  distortion  of  the  knuckles,  which  also  become  enlarged  and 
knobbed  by  the  changes  that  take  place  in  the  extremities  of  the  metacarpal 
bones.  This  ulnar  deflection  is  somewhat  aided  by  the  action  of  the  extensor 
tendons,  but  it  is  chiefly  due  to  a  relaxation  of  the  articular  ligaments.  When 
the  wrist  is  invaded  the  enlargement  of  the  articular  extremities  and  the  thick- 
ening of  the  sheaths  of  the  tendons  cause  the  forearm  to  present  an  almost  uni- 
form size  from  the  elbow  to  the  wrist.  The  cutaneous  investment  of  the 
aflected  joints  usually  retains  its  natural  color,  though  in  early  stages  of  the 
disease  a  moderate  degree  of  redness  may  be  sometimes  observed.  Flexion 
of  the  joints  causes  a  peculiar  cracking  sound,  and  in  old  cases  of  the  disease 
a  grating  sound  is  audible  when  the  eroded  ends  of  the  bones  are  caused  to 
move  upon  one  another. 

As  the  disease  progresses  the  muscles  by  which  the  affected  joint  are  moved 
undergo  atrophy,  so  that  an  additional  cause  of  deformity  is  thus  established. 
The  extensor  muscles  are  most  conspicuously  affected,  the  tendon  reflexes  are 
increased,  and  the  condition  of  the  muscles  and  nerves  points  to  a  nervous 
origin  of  atrophy  rather  than  to  simple  disuse  of  the  affected  muscles  as  its 
cause.  In  the  majority  of  cases  the  reaction  of  degeneration  is  not  manifested 
unless  an  extreme  degree  of  atrophy  has  been  reached.  In  some  cases  the 
tendon-reflexes  are  so  considerably  exaggerated  that  a  tap  upon  a  single  tendon 
will  produce  reflex  contractions  throughout  the  entire  limb  or  even  involving 
the  whole  body.  Ankle-clonus  can  be  excited  in  many  cases.  These  facts 
seem  to  indicate  a  central  cause  in  the  lateral  columns  of  the  spinal  cord  simi- 
lar to  what  may  be  observed  in  certain  spinal  diseases. 

The  increase  of  nervous  excitability  is  further  indicated  by  a  tendency  to 
tonic  and  clonic  spasms  in  different  muscles  of  the  body  and  extremities. 
These  contractions  are  often  unattended  by  pain,  but  when  they  invade  the 
muscles  of  the  affected  extremities  they  serve  to  increase  the  deformity  and 
displacement  of  the  diseased  articulations.  In  advanced  cases  of  the  disease 
the  atrophied  muscles  become  permanently  contracted,  and  thus  maintain  the 
deformities  that  have  been  gradually  produced  by  the  various  causes  previously 
enumerated.  Two  principal  types  of  deformity  may  be  observed  in  the  fingers 
and  toes.    The  first  has  been  characterized  as  the  type  of  extension.    In  this 
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the  distal  phalanges  are  more  or  less  flexed  upon  the  middle  phalanges,  which 
in  their  turn  are  in  a  state  of  hyperextension,  while  the  proximal  phalanges, 
again,  are  in  a  position  of  partial  flexion  upon  the  metacarpal  bones,  and  the 
bones  of  the  hand  and  wrist  are  slightly  flexed  upon  the  forearm.  In  a  second 
class  of  cases,  characterized  by  flexion,  the  distal  phalanges  are  in  a  state  of 
hyperextension ;  the  middle  phalanges  are  partially  flexed,  while  the  proximal 
phalanges  are  hyperextended,  and  the  bones  of  the  hand  and  wrist  are  con- 
siderably flexed  upon  the  forearm. 

In  the  production  of  these  types  of  deformity  the  condition  of  the  inter- 
osseous muscles  plays  an  important  part.  By  their  spasmodic  contraction  the 
deformities  of  the  type  of  extension  are  produced,  while  the  type  of  flexion 
exists  when  they  are  weakened. 

The  skin  that  covers  the  affected  joints,  especially  when  the  fingers  are 
involved,  frequently  exhibits  dystrophic  changes,  of  which  the  phenomenon 
of  "  glossy  skin  "  is  one  of  the  most  common.  The  nails  frequently  become 
brittle  and  longitudinally  curved.  Ulceration  of  the  fingers  and  atrophy  of 
their  pulp  are  not  uncommon  features.  In  the  lower  extremities  oedema 
sometimes  exists.-  Occasionally  fibrinous  nodules  may  be  discovered  among 
the  muscles  of  the  upper  extremities,  but  these  must  not  be  mistaken  for  the 
nodules  of  articular  rheumatism. 

Pain  in  the  joints  is  increased  by  movement  and  by  the  warmth  of  the  bed 
at  night ;  neuralgic  pains  and  painful  cramps  are  not  uncommon.  Besides 
these,  the  occurrence  of  inflammation  in  the  spinal  articulations  causes  painful 
compression  of  the  spinal  nerves.  Such  attacks  are  sometimes  followed  by 
temporary  loss  of  sensation  and  power  of  motion. 

Opinions  have  been  considerably  divided  regarding  the  occurrence  of  vis- 
ceral lesions  involving  the  heart,  the  pericardium,  and  other  internal  organs, 
in  connection  with  rheumatoid  arthritis.  The  majority  of  English  physicians 
incline  to  the  belief  that  such  disorders  are  referable  to  rheumatism  as  a  com- 
plication, and  that  the  lesions  of  rheumatoid  arthritis  are  nearly  always,  if  not 
constantly,  restricted  to  the  articular  structures  of  the  body.  Among  the 
French  physicians  the  belief  prevails  that  endocarditis  and  pericarditis  may 
occur  during  the  course  of  rheumatoid  arthritis,  just  as  they  occur  in  connec- 
tion with  genuine  rheumatism,  but  this  connection  is  much  less  commonly 
witnessed  in  the  arthritic  disease  than  in  rheumatic  cases. 

Inflammation  of  the  conjunctiva,  iris,  and  sclerotic  capsule  of  the  eye  is  occa- 
sionally observed,  but  in  a  certain  proportion  of  such  cases  the  cause  may  be 
referred  to  gout  or  to  gonorrhceal  rheumatism.  In  a  considerable  number  of 
cases  deafness  results  from  rheumatoid  arthritis  involving  the  articulations  of 
the  small  bones  within  the  ear. 

The  general  health  is  not  always  greatly  deteriorated,  though  in  chronic 
cases  many  patients  suff*er  from  confinement  to  the  house  and  from  the  want  of 
exercise  that  follows  extensive  injury  of  many  joints.  Some,  however,  remain 
crippled  and  incapable  of  any  considerable  locomotion  without  complaint  of 
serious  ill-health,  unless  from  some  accidental  intei'current  disease.  The 
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chronic  course  of  the  disease  is  usually  unattended  by  fever,  though  a  slight 
elevation  of  temperature  is  sometimes  observed  in  acute  cases.  The  urine 
exhibits  a  diminution  in  the  amount  of  phosphates,  and  there  is  great  vari- 
ability in  the  quantity  of  urea  and  uric  acid  that  are  contained  in  the  urinary 
excretion. 

Rheumatoid  arthritis  is  not  in  itself  a  fatal  disease,  since  patients  fre- 
quently reach  great  age,  though  sufferers  with  articular  deformity  and  dis- 
ability for  many  years.  Tuberculosis  of  the  lungs  and  chronic  disease  of  the 
kidneys  are  among  the  most  frequent  causes  of  death,  but  the  fatal  termina- 
tion is  ofleu  due  to  other  ordinary  intercurrent  diseases. 

AVhen  rheumatoid  arthritis  follows  an  attack  of  acute  articular  rheumatism, 
it  pursues  the  same  course  that  is  exhibited  when  it  occurs  as  a  primary  dis- 
ease. Cardiac  lesions  are  rather  more  frequently  experienced  in  such  cases 
than  in  those  forms  of  the  disease  which  commence  independentlv  of  rheu- 
matism. It  appears  probable  that  the  pre-existence  of  a  rheumatic  affection 
of  the  joints  and  other  tissues  of  the  body  predisposes  them  to  a  greater  degree 
of  nutritional  disturbance  when  they  are  subsequently  exposed  to  the  causes 
of  rheumatoid  arthritis.  That  there  is  no  necessary  connection,  however, 
between  rheumatism  and  rheumatoid  arthritis  seems  to  be  indicated  by  the 
fact  that  the  rheumatoid  disease  may  follow  gonorrhceal  rheumatism  and 
gout  as  well  as  acute  articular  rheumatism.  It  is  probable  that  many 
morbid  causes  which  operate  u})on  the  articular  structures  may  thus  become 
predisposing  causes  of  rheumatoid  arthritis. 

The  connection  between  previous  disturbance  of  the  nutrition  of  a  joint 
and  subsequent  rheumatoid  inflammation  receives  additional  illustration  from 
the  fact  that  the  form  of  rheumatoid  arthritis  which  involves  a  single  joint  or 
a  few  of  the  joints  may  be  often  traced  to  a  slight  injury  of  the  subsequently 
affected  articulation.  These  monarticular  forms  of  rheumatoid  arthritis  pro- 
duce alterations  and  deformities  that  are  in  their  character  identical  with  the 
changes  that  are  developed  in  the  polyarticular  forms  of  the  disease.  The 
only  conspicuous  difference  lies  in  the  fact  that  the  monarticular  variety  is 
manifested  in  large  joints,  and  does  not  tend  to  invade  all  the  articulations  of 
the  extremities  and  body.  It  is  a  single  hip-joint  or  shoulder-joint  that  is 
usually  affected,  and  the  disease  is  experienced  more  frequently  by  men  than 
by  women. 

When  the  hip-joint  is  invaded  the  commencement  of  the  disease  is  indi- 
cated by  a  dull  gnawing  pain  in  the  neighborhood  of  the  joint  and  in  the 
knee.  Rotation  of  the  head  of  the  femur  in  the  acetabulum  becomes  more 
and  more  difficult,  and  the  affected  thigh  can  only  with  difficulty  be  raised  and 
crossed  over  the  other.  Stiffness  of  the  tissues  around  the  hip-joint  increases, 
though  pressure  upon  the  trochanter  is  not  particularly  painful  and  the  patient 
continues  to  move  about  with  some  degree  of  freedom.  As  the  disease  advances, 
however,  the  muscles  of  the  hip  undergo  atrophy,  and  in  many  instances  there 
is  similar  wasting  of  the  muscles  of  the  thigh.  The  knee-jerk  is  somewhat 
increased ;  .the  head  of  the  femur  is  gradually  eroded  and  absorbed,  so  that  the 
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limb  becomes  considerably  shortened  ;  sometimes  large  cysts  are  developed  out- 
side of  the  joint,  often  without  any  apparent  connection  with  the  articular 
cavity.  In  advanced  stages  of  the  disease,  after  destruction  of  the  articular 
surfaces,  a  grating  sound  is  audible  when  the  thigh  is  moved  upon  the  pelvis. 
Sometimes  the  monarticular  form  of  the  disease  is  merged  in  a  subsequent 
development  of  polyarticular  deformities  of  the  same  nature,  but  in  the 
majority  of  instances  the  disease  remains  limited  in  the  hip-,  shoulder-,  or 
knee-joint. 

Diagnosis. — Rheumatoid  arthritis  may  be  distinguished  from  gout  by  the 
polyarticular  character  of  the  disease,  by  its  chronic  and  gradual  development, 
by  the  absence  of  the  violent  attacks  that  are  characteristic  of  acute  gout,  and 
by  the  lack  of  chalky  deposits  about  the  joints  and  in  the  tissues  of  the  exter- 
nal ear  and  other  parts  of  the  body.  Tubercular  inflammation  of  the  joints 
somewhat  resembles  rheumatoid  arthritis,  but  it  does  not  produce  the  charac- 
teristic deformities  of  that  disease.  Chronic  rheumatism  differs  by  the  absence 
of  characteristic  articular  changes  and  by  the  presence  of  conditions  indicative 
of  local  inflammation.  Sciatica  may  be  differentiated  by  the  distribution  of 
pain  along  the  course  of  the  sciatic  nerve  and  by  the  absence  of  rigidity  and 
difficulty  of  movement  from  the  hip-joint. 

ProgTiosis. — Rheumatoid  arthritis  seldom  proves  fatal,  unless  complicated 
with  other  diseases  of  a  dangerous  tendency.  When  the  joints  have  become 
deformed  and  permanently  damaged  by  disease,  they  can  never  be  restored  to 
their  original  condition ;  but  under  judicious  treatment,  especially  if  under- 
taken at  an  early  period,  the  disease  may  be  arrested  in  certain  cases  and  the 
swelling  of  the  joints  may  be  considerably  reduced. 

Treatment. — Debilitating  measures  and  low  diet  exercise  an  unfavorable 
influence  upon  the  course  of  rheumatoid  arthritis.  It  is  a  disease  that  is  cha- 
racterized by  debility  and  by  an  enfeebled  nutrition,  so  that  only  in  compara- 
tively acute  cases  that  are  characterized  by  febrile  symptoms  is  it  expedient  to 
place  the  patient  in  bed  and  to  administer  antiphlogistic  remedies.  Chronic 
cases  may  be  allowed  to  take  moderate  exercise  and  to  take  as  much  wholesome 
food  as  the  patient  can  relish  and  digest.  Milk,  eggs,  and  other  forms  of 
animal  food  should  be  liberally  furnished  for  the  diet  of  the  patient,  and  such 
remedies  as  are  found  useful  to  aid  digestion  may  be  prescribed.  Mustard, 
horseradish,  and  other  cruciferous  salads  that  contain  sulphur  are  useful  arti- 
cles of  diet.  Unlike  gout,  the  course  of  the  disease  is  favorably  modified  by 
the  use  of  alcoholic  stimulants  and  beverages,  taken  in  moderation  with  the 
meals.  Cod-liver  oil  is  an  excellent  nutrient,  and  should  be  administered 
in  full  doses  after  each  meal.  Various  bitter  tonics  are  beneficial  chiefly  as 
aids  to  digestion  and  stimulants  of  the  appetite.  The  iodides  are  generally 
prescribed,  but  the  iodide  of  iron  is  the  most  valuable  member  of  this  group. 
Iodide  of  potassium  is  particularly  indicated  in  cases  that  are  characterized 
by  nocturnal  pains.  Arsenic  is  frequently  beneficial,  but  its  use  is  often  fol- 
lowed by  disappointment.  By  the  French  physicians  great  benefit  has  been 
ascribed  to  the  use  every  other  day  of  warm  baths  containing  frpm  fifteen 
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grains  to  two  drachms  of  the  arseniate  of  sodium,  together  with  three  or  four 
ounces  of  the  bicarbonate  of  sodium.  It  is,  however,  probable  that  the  good 
efiPects  of  these  baths  are  due  to  their  warmth  and  to  the  manipulation  of  the 
joints  that  accompanies  such  baths  when  administered  by  experienced  hands. 
It  is  certain  that  careful  massage  of  the  limbs  and  movement  of  the  affected 
joints  Avhile  lying  in  a  warm  bath  exercise  a  favorable  influence  in  the 
toration  of  the  normal  conditions  of  the  affected  extremities.  It  is  the  opin- 
ion of  experienced  observers  that  the  undoubted  benefit  which  is  derived  from 
these  baths  is  due  to  their  elevated  temperature,  to  their  long-continued  rep- 
etition, and  to  the  efficiency  of  the  massage  by  which  they  are  accompanied. 
So  much  depends  upon  the  last  method  that  much  of  the  reputation  of  certain 
resorts  is  actually  based  upon  the  skill  of  the  manipulators  by  whom  the 
patients  are  attended  while  taking  a  course  of  baths. 

Various  other  baths  have  been  employed  with  more  or  less  success. 
Turkish  baths,  Russian  baths,  hot  baths  in  which  the  needle-shaped  leaves  of 
the  pine  have  been  steeped,  vapors  from  infusions  of  juniper-berries  and  other 
terebinthinate  plants,  mud  baths,  sulphur  baths,  and  salt-water  baths,  have  all 
been  employed  with  about  the  same  results.  Cold  baths  and  sea-bathing  are 
inadmissible.  The  patient  should  occupy  dry,  warm  apartments  remote  from 
foggy  and  damp  localities.  The  clothing  should  be  warm  and  fUlly  sufficient 
to  meet  the  requirements  of  a  rigorous  season. 

Acute  exacerbations  of  the  disease  can  be  temporarily  relieved  by  the  use 
of  salicylate  of  sodium,  plienacetin,  or  salol,  but  in  many  cases  it  becomes 
necessary  to  resort  to  the  use  of  opiates.  Charcot  recommends  in  such  cases 
the  administration,  of  the  carbonate  of  sodium  to  the  amount  of  about  an 
ounce,  in  divided  doses,  each  day  for  a  number  of  weeks.  With  this  should 
be  administered  quinine  in  considerable  doses.  Guaiacum  has  been  recom- 
mended, but  is  of  little  value  except  as  a  means  of  stimulating  the  circulation 
and  promoting  moderate  perspiration. 

Galvanism  is  recommended  for  the  relief  of  pain  and  for  the  prevention 
of  muscular  atrophy  and  deformity.  A  large  sponge  electrode,  representing 
the  positive  pole,  should  be  placed  upon  the  back  of  the  neck  or  over  the  lum- 
bar region,  while  the  negative  pole  is  connected  with  a  dish  of  warm  salt 
water  in  which  the  feet  are  placed.  The  duration  of  the  treatment  should  not 
exceed  ten  or  fifteen  minutes  every  day  for  the  first  month,  after  which  time 
the  application  may  be  made  every  other  day  or  at  longer  intervals. 

Of  all  the  forms  of  medication  that  have  been  recommended,  the  most  suc- 
cessful may  be  considered  that  by  the  daily  use  of  warm  baths,  with  the  ad- 
ministration of  the  compound  tincture  of  iodine  or  the  syrup  of  the  iodide 
of  iron  in  increasing  doses  until  the  limit  of  toleration  by  the  stomach  has 
been  reached. 
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By  henry  M.  LYMAN. 


Definition. — A  concise  and  accurate  definition  of  gout  is  impossible.  It 
is  the  most  conspicuous  manifestation  of  the  arthritic  diathesis.  It  is  always 
a  chronic  disease,  and  when  it  is  the  result  of  hereditary  causes  it  persists 
throughout  the  whole  of  life  ;  when  acquired  after  birth  it  embitters  the  entire 
remainder  of  existence.  Once  acquired,  the  predisposition  is  permanent,  and 
the  more  conspicuous  outbreaks  of  the  disease  are  to  be  considered  as  tempo- 
rary exaggerations  of  a  peculiar  morbid  constitutional  condition  in  which  the 
nutrition  of  the  entire  organism  is  retarded  and  perverted.  Gout  therefore 
belongs  to  that  remarkable  group  of  diseases  which  may  exist  either  in  the 
same  individual  or  among  members  of  the  same  family  who  have  derived  their 
morbid  predispositions  from  a  common  ancestral  source.  Among  these  disor- 
ders are  certain  cutaneous  diseases,  such  as  eczema,  impetigo,  erythema,  urti- 
caria, and  the  allied  mucous  inflammations  of  the  respiratory  passages,  together 
with  chronic  acid  dyspepsia,  congestion  of  the  liver,  lithiasis,  haemorrhoids, 
neuralgia,  hemicrania,  congestive  headache,  acute,  chronic,  and  muscular  rheu- 
matism, asthma,  obesity,  diabetes,  and  polyuria.  These  disorders  are  all  de- 
pendent upon  a  peculiar  and  ill-defined  retardation  of  nutrition  that  consti- 
tutes the  arthritic  diathesis.  It  is  impossible  in  the  present  state  of  our 
knowledge  to  explain  with  perfect  satisfaction  the  nature  of  those  errors  of 
nutrition  Avhich  determine  the  appearance  of  diabetes  in  one  patient,  obesity 
in  another,  and  gout  in  a  third.  Their  close  relationship  is,  however,  indi- 
cated by  the  common  observation  that  they  may  be  exhibited  in  succession 
by  the  same  patient,  and  by  their  alternation  with  each  other  during  the 
course  of  successive  generations.  The  gouty  patient  often  becomes  the  vic- 
tim of  obesity,  while  the  diabetic  subject  may  give  birth  to  gouty  progeny, 
which  in  its  turn  manifests  now  one  and  now  another  of  the  dilferent  diathetic 
diseases. 

Synonyms. — Arthritis  uratica,  a.  urica,  a.  vera ;  Panarthritis  urica ;  Po- 
dagra ;  Goutte ;  Gicht ;  Gutta. 

LiTH^MiA. — The  term  lithsemia  has  been  employed  by  many  authors  to 
denote  the  condition  of  the  organism  which  is  now  recognized  as  constituting 
the  arthritic  diathesis.  It  is  a  condition  that  may  be  either  inherited  or 
acquired,  and,  once  existing,  it  continues  throughout  the  whole  lifetime  of  the 
patient.  It  is  dependent  upon  the  same  causes  that  produce  the  arthritic  pre- 
disposition and  that  serve  as  a  basis  for  the  evolution  of  those  diseases  of 
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nutrition  which  are  characterized  by  an  imperfect  oxidation  of  the  tissues. 
The  prominent  feature  is  an  excess  of  uric  acid  in  the  system.  It  is  accom- 
panied by  acid  dyspepsia  and  the  other  disorders  of  digestion,  circulation,  and 
nervous  function  that  characterize  the  arthritic  diathesis.  Chronic  catarrhal 
gastro-enteritis  is  commonly  observed,  haemorrhoids  frequently  exist,  and  there 
is  a  special  predisposition  to  catarrhal  affections  of  the  respiratory  mucous 
membranes.  As  a  consequence  of  accu)n.ulation  of  uric  acid  in  the  blood  and 
in  the  tissues  the  nervous  structures  of  the  body  are  subject  to  frequent  par- 
oxysms of  irritation  and  excitement.  Congestive  headache,  hemicrania,  neural- 
gia, vertigo,  tinnitus  aurium,  perversions  of  cutaneous  sensibility,  flushing  of 
the  face,  burning  sensations  in  the  palms  of  the  hands  and  in  the  soles  of  the 
feet,  are  common  incidents  in  the  experience  of  lithsemic  subjects.  The 
psychical  functions  are  also  liable  to  considerable  disturbance  through  the 
alternations  of  cerebral  excitement,  with  depression  of  spirits,  irritability  of 
temper,  hypochondria,  and  a  condition  bordering  upon  melancholia.  Cutaneous 
eruptions  of  an  eczematous,  urticarial,  or  lichenous  character  are  not  infre- 
quent. The  urine  is  high-colored,  abundant,  and  acid,  frequently  depositing 
crystals  of  uric  acid  and  the  urates.  In  many  instances  the  passage  of  urine 
is  followed  by  scalding  sensations  and  a  feeling  of  soreness  in  the  region  of  the 
kidneys,  ureters,  and  bladder.  All  these  symptoms  are  common  incidents  in 
the  lifetime  of  persons  whose  habits  of  living  lead  to  the  local  manifestations 
of  gout,  and  they  are  not  uncommon  among  temperate  individuals  who,  by 
abstemiousness  and  a  hygienic  mode  of  life,  never  experience  the  fully-devel- 
oped symptoms  of  gout,  but  would  readily  succumb  to  that  disease  after  any 
departure  from  their  ordinarily  well-regulated  mode  of  existence.  For  these 
reasons  it  seems  unnecessary  to  perpetuate  the  term  lithsemia,  since  the  con- 
ditions that  it  denotes  are  identical  with  what  have  been  described  as  the 
prominent  features  of  the  arthritic  diathesis. 

Etiology. — Gout  is  a  disease  that  is  rare  in  warm  climates  among  people 
whose  habits  and  education  preclude  the  possibility  of  excessive  indulgence  in 
the  use  of  food  and  drink.  It  is  most  prevalent  among  the  luxurious  in- 
habitants of  large  cities  in  the  temperate  zone,  where  civilization,  wealth,  and 
extravagance  have  been  carried  to  the  highest  degree.  The  influence  of  climate 
is  of  less  importance  than  the  character  of  the  dietary.  It  is  the  poverty  and 
the  consequent  temperance  of  the  dwellers  in  tropical  countries  that  protect 
them  from  gout,  and  the  disease  is  unknown  in  northern  climates  where  for 
anv  reason  similar  abstemiousness  from  alcohol  and  animal  food  is  enforced. 
The  disease  was  well  known  among  the  debauched  citizens  of  imperial  Rome, 
and  it  has  followed  the  transfer  of  luxury  from  Italian  soil  to  the  wealthy 
capitals  of  France,  Germany,  Holland,  England,  and  America. 

Gout  is  more  frequent  among  men  than  among  women.  The  reason  for  this 
preference  is  not  fully  understood,  but  it  is  probably  connected  with  the  greater 
disposition  of  the  masculine  sex  to  excessive  exertion  and  self-indulgence  in 
every  direction. 

Hereditary  influences  play  an  important  part  in  the  production  of  gout : 
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probably  more  than  half  the  cases  of  the  disease  occur  among  the  descendants 
of  gouty  ancestors.  There  is  among  authors  no  agreement  with  regard  to  the 
percentage  of  cases  in  which  hereditary  influences  have  been  noted,  some 
observers  professing  to  trace  them  in  every  instance,  while  others  can  discover 
them  in  only  43  or  44  per  cent,  of  the  patients  under  review.  The  line  of 
transmission  is  especially  distinct  upon  the  paternal  side  of  the  family.  The 
predisposition  is  more  frequently  detected  among  the  older  and  younger  chil- 
dren, since  they  are  more  liable  than  the  intermediate  offspring  to  the  mani- 
festations of  hereditary  tendencies  to  the  disease. 

The  local  symptoms  of  acute  gout  are  most  frequently  observed  for  the 
first  time  during  the  third  decade  of  life,  since  the  disease  is  most  commonly 
encountered  between  the  ages  of  twenty  and  forty- five  years,  when  the  sexual 
functions  are  most  active.  Debauchery,  physical  and  intellectual  fatigue,  loss 
of  sleep,  and  every  form  of  excess  or  nervous  excitement  favor  the  develop- 
ment of  the  gouty  paroxysm.  The  abuse  of  alcohol  is  not  by  itself  likely  to 
produce  gout :  it  is  when  associated  with  sugar,  dextrin,  and  other  substances 
in  the  form  of  wine  and  beer  that  alcoholic  beverages  are  most  deleterious. 

The  intimate-  association  between  gout  and  other  arthritic  diseases  is  indi- 
cated by  the  ancestral  prominence  in  gouty  families  of  such  diseases  as  obesity, 
rheumatism,  diabetes,  eczema,  gravel,  biliary  lithiasis,  haemorrhoids,  hemicrania, 
and  neuralgia.  A  similar  relationship  between  these  disorders  is  illustrated  by 
the  fact  that  the  local  manifestations  of  gout  are  often  preceded  or  succeeded 
by  the  same  maladies  that  have  just  been  enumerated.  It  is  no  exaggeration 
to  affirm  that  the  victims  of  gout  are  always  ill,  for  despite  the  vigorous  con- 
stitution and  florid  appearance  that  they  often  present  to  view,  they  are  always 
liable  to  paroxysms  of  cutaneous,  respiratory,  digestive,  urinary,  or  nervous 
disorder. 

Symptoms. — The  local  manifestations  of  gout  are  either  acute  or  chronic, 
but  the  predisposition,  when  it  is  hereditary,  characterizes  the  whole  period  of 
life.  There  is,  however,  a  wide  difference  between  the  mere  arthritic  diathesis 
and  fully-developed  gout.  Children  of  gouty  parents  may  possess  a  predis- 
position to  gout  by  which  they  are  rendered  liable  to  many  diseases  which 
otherwise  they  would  escape ;  but  they  may  also  experience  non-arthritic 
forms  of  disease  like  other  children  who  do  not  possess  the  predisposition  to 
gouty  disorder.  In  early  childhood  there  is  a  notable  tendency  to  the  erup- 
tion of  eczema  and  of  impetigo,  apparently  as  a  consequence  of  the  similarity 
of  conditions  that  obtain  during  the  infancy  of  individuals  who  on  the  one 
hand  are  predisposed  to  arthritic  disorders,  and  on  the  other  to  scrofula  and 
tuberculosis.  The, bond  of  resemblance  between  these  two  predispositions 
seems  to  lie  in  the  fact  of  the  retarded  nutrition  that  is  common  to  both. 

During  the  period  of  childhood  the  possession  of  an  arthritic  predisposi- 
tion is  rendered  conspicuous  by  the  frequent  occurrence  of  sudden,  violent, 
and  transient  catarrhal  affections  of  the  respiratory  mucous  membranes. 
Coryza,  tonsillitis,  and  bronchitis  occur  upon  the  slightest  provocation,  and 
sometimes  are  associated  with  urticaria  in  a  manner  that  is  suggestive  of  alter- 
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nation  between  the  disturbances  of  the  cutaneous  and  the  mucous  surfaces  of 
the  body.  At  the  age  of  puberty  acute  articular  rheumatism  sometimes  occurs. 
Epistaxis  is  frequently  witnessed,  and  headache  often  torments  the  growing 
boy  or  girl. 

During  the  early  adult  life  of  the  arthritic  subject  the  urethral  and  genital 
mucous  membranes  are  liable  to  severe  and  obstinate  forms  of  inflammation, 
gonorrhoeal  or  blennorrhagic,  as  the  case  may  be.  Herpetic  eruptions  about 
the  prejjuce  are  frequently  experienced.  Sometimes  cystitis  and  epididymitis 
are  developed  through  the  upward  extension  of  urethral  inflammation. 

At  about  the  age  of  twenty-five  years  certain  cutaneous  eruptions  are  fre- 
quently manifested.  Of  these  the  most  characteristic  is  eczema,  developed 
symmetrically  upon  the  lateral  surfaces  of  the  thumb,  forefinger,  and  middle 
finger,  and  sometimes  extending  to  the  other  fingers.  It  usually  appears  dur- 
ing the  spring  of  the  year,  but  vanishes  during  the  summer  months.  Dry 
and  scaly  patches  of  eczema  that  itch  frightfully  are  often  developed  over  the 
sternum,  about  the  ankles,  in  the  armpits,  and  in  the  genito-crural  folds  of  the 
skin,  where,  in  cases  complicated  with  corpulence,  they  present  the  appearance 
of  erythema  or  intertrigo. 

At  the  commencement  of  the  fourth  decade  of  life  dyspepsia  complicates 
the  condition  of  the  individual.  Digestion  is  retarded,  and  the  phenomena  of 
gaseous  eructation,  gastro-intestinal  flatulence,  pyrosis,  and  an  over-acid  con- 
dition of  the  contents  of  the  alimentary  canal  frequently  annoy  the  patient. 
Constipation,  headache,  and  the  other  symptoms  of  gastro-intestinal  catarrh 
are  the  prominent  features  of  this  form  of  dyspepsia.  The  urine  frequently 
deposits  uric  acid  or  urates.  A  tendency  to  hsemorrhoidal  uneasiness  now 
becomes  manifest.  Intense  itching  about  the  anus,  the  discharge  of  glairy 
mucus,  sometimes  tinged  with  blood,  from  the  rectum,  are  not  uncommon 
incidents,  even  though  haemorrhoidal  tumors  are  not  notably  conspicuous.  At 
the  opposite  extremity  of  the  alimentary  canal  granular  pharyngitis  aSfed  sup- 
purative tonsillitis  are  not  uncommon.  The  transient  catarrhal  affections  of 
the  respiratory  tract  which  characterize  the  period  of  infancy  are  now  replaced 
by  a  chronic  bronchitis.  The  naso-pharyngeal  catarrh  is  liable  to  invade  the 
Eustachian  tubes,  and  leads  to  slowly  progressive  inflammation  of  the  middle 
ear,  resulting  in  more  or  less  injury  of  the  auditory  function,  and  producing 
much  of  the  deafness  that  exists  during  the  later  years  of  life.  Paroxysms  of 
hemicrania  and  congestive  headache  are  frequently  experienced.  Boils  some- 
times occur  in  successive  crops  that  serve  to  arouse  a  suspicion  of  diabetes,  but 
the  urine  only  contains  urates  and  oxalates  without  sugar.  Seborrhoea  and 
pityriasis  frequently  attack  the  scalp,  producing  early  loss  of  hair  from  the 
temples  and  the  frontal  region  of  the  head. 

With  advancing  years  dyspeptic  disorders  become  increasingly  prominent. 
The  liver  is  sometimes  in  a  condition  of  tumefoction  and  excessive  activity, 
but  hepatic  torpor  is  a  common  event.  A  coated  tongue,  foul  breath,  acid 
stomach,  constipated  bowels,  headache,  disinclination  to  intellectual  effort, 
vertigo,  nervous  irritability,  impatience,  and  ill-temper  characterize  a  condition 
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of  ill-health  that  has  been  frequently  designated  by  the  term  lithgemia.  Some- 
times slight  swelling  and  tenderness  of  the  articulations  may  be  detected. 
Meat,  starchy  food,  spices,  coifee,  tobacco,  and  alcohol  aggravate  all  these 
symptoms.  Sometimes  a  paroxysm  of  asthma  or  of  renal  colic  or  of  intense 
gastralgia  may  serve  to  accentuate  the  other  symptoms  of  the  arthritic  diathesis 
and  to  usher  in  the  fully-developed  attack  of  gout  with  its  characteristic  local 
manifestations. 

It  is  usually  at  the  close  of  a  winter  passed  in  gayety  and  dissipation  that, 
after  some  unusual  exposure  to  cold  or  fatigue  of  mind  and  body,  preceded  by 
symptoms  of  indigestion,  languor,  and  constitutional  disorder,  the  arthritic 
subject  finds  himself  compelled  by  chilliness  and  fever  to  seek  an  uneasy 
couch  at  early  bedtime.  After  a  period  of  unrefreshing  sleep  he  is  awakened 
a 'little  later  than  midnight  by  intense  pain  in  the  ball  of  the  great  toe,  and  to 
the  agonizing  condition  thus  initiated  the  phenomena  of  heat,  redness,  and 
swelling  in  the  affected  parts  are  soon  added.  Toward  morning,  however, 
suffering  diminishes,  and  at  last  the  patient  sinks  into  an  uneasy  sleep  as  day- 
light appears.  During  the  following  day  more  or  less  suffering  is  experienced. 
The  veins  in  the  neighborhood  of  the  swollen  joint  become  distended,  the 
pulse  reaches  90  or  100  beats,  and  the  temperature  rises  to  101°  or  102°  F. 
As  evening  approaches  the  temperature  rises  one  or  two  degrees,  and  the 
patient  is  tormented  by  a  return  of  the  painful  experiences  of  the  previous 
night.  During  the  succeeding  day  a  remission  is  again  experienced,  and  thus 
the  disease  progresses  with  daily  remissions  and  nocturnal  paroxysms  of  agony 
imtil  about  the  fifth  day,  when  all  the  symptoms  begin  to  subside  and  conva- 
lescence is  apparently  established.  Qlldematous  swelling  of  the  tissues  about 
the  joint,  having  then  reached  its  height,  begins  to  diminish,  and  the  epider- 
mis wrinkles,  cracks,  and  peels  off,  leaving  an  intensely  itching  surface.  Sup- 
puration of  the  jojnt  never  takes  place,  and  uratic  deposits  only  occur  after  the 
disease  has  become  chronic.  The  urine  is  concentrated,  high-colored,  and  de- 
posits a  sediment  of  urates. 

During  the  first  attack  of  acute  gout  the  local  symptoms  are  usually 
restricted  to  the  great  toe,  but  in  subsequent  attacks  other  joints  are  succes- 
sively invaded. 

The  fever  that  accompanies  the  arthritic  attack  is  characteristic.  The  con- 
junctivae are  injected ;  the  countenance  is  pale;  the  tongue  is  broad,  thickly 
furred,  and  moist,  though  it  may  become  dry  at  the  tip  and  along  its  central 
line.  Thirst,  loss  of  appetite,  and  constipation,  with  severe  headache,  are  the 
usual  accompaniments  of  the  febrile  movement.  During  the  night  mild  delir- 
ium is  sometimes  experienced,  and  during  the  daytime  there  is  a  degree  of 
irritability  and  ill-temper  that  is  out  of  proportion  Avith  the  severity  of  the 
local  symptoms.  In  severe  cases  traces  of  albumin  are  sometimes  discovered 
in  the  urine,  but  the  symptom  is  transient  and  disappears  as  the  febrile  move- 
ment ceases.  Perspiration  does  not  occur  until  about  the  fourth  day  :  it  then 
appears,  during  the  subsidence  of  the  nocturnal  paroxysm,  in  the  form  of  a 
moderate  transudation  that  is  much  less  conspicuous  than  the  reeking  sweats 
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that  accompany  rheumatism.  At  the  height  of  the  fever  a  certain  amount  of 
congestion  may  be  sometimes  detected  at  the  base  of  one  of  the  lungs,  as  if  an 
attack  of  pneumonia  were  imminent. 

The  paroxysms  of  gouty  fever  appear  to  be  connected  with  rapid  destruc- 
tion of  lunc  acid  in  the  organism.  During  the  attack  the  serum  of  a  blister 
that  has  been  raised  at  a  distance  from  the  atfected  joint  contains  numerous 
crystals  of  uric  acid,  while  serum  drawn  from  the  immediate  vicinity  of  the 
articular  swelling  contains  none  :  oxidation  therefore  appears  to  be  more  active 
at  the  seat  of  local  disturbance.  In  this  way  may  be  explained  the  disappear- 
ance of  uric  acid  from  the  blood  and  .from  the  urine  as  the  attack  culminates 
and  subsides.  For  this  reason  an  attack  of  acute  gout  serves  to  clear  the 
organism,  and  is  followed  by  a  prolonged  period  of  freedom  from  the  various 
morbid  symptoms  that  preceded  and  ushered  in  the  local  manifestations  of  the 
disease. 

When,  however,  by  reason  of  repeated  attacks,  advancing  age,  or  compli- 
cating disorders,  the  power  of  reaction  is  diminished,  the  patient  no  longer 
experiences  the  gouty  paroxysm  with  typical  intensity.  The  severity  of  the 
attacks  is  less  pronounced ;  their  onset  is  less  abrupt ;  their  subsidence  is  less 
complete ;  and  the  period  of  convalescence  affords  only  an  imperfect  measure 
of  relief  from  the  general  constitutional  symptoms  that  are  characteristic  of 
the  arthritic  diathesis.  In  many  instances  a  condition  of  chronic  gout  is 
established,  and  the  patient  no  longer  exhibits  the  phenomena  of  acute  inflam- 
matory disease.  During  the  more  or  less  frequent  exacerbations  of  the  malady 
very  little  fever  is  aroused ;  the  joints  are  merely  cedematous,  without  heat  or 
redness,  and  such  pain  as  is  experienced  is  characterized  by  dull  aching  sensa- 
tions instead  of  the  sharp  and  lancinating  agony  that  accompanies  acute  gout. 
The  process  of  oxidation  is  no  longer  accelerated  in  the  neighborhood  of  the 
affected  joints :  consequently  uric  acid,  instead  of  being  destroyed,  is  abun- 
dantly deposited  in  all  the  articular  structures.  These  deposits  form  consider- 
able masses  around  the  capsule  of  the  joint,  constituting  what  are  termed 
tophi.  Thus  infiltrated,  the  tissues  undergo  a  secondary  process  of  inflamma- 
tion, and  articular  ankylosis  is  developed.  The  muscles  by  which  an  affected 
joint  should  be  moved  become  atrophied  as  a  consequence  of  reflex  disturb- 
ance of  their  nutrition — a  process  that  is  most  conspicuous  in  the  extensor 
groups  that  lie  between  the  joint  and  the  parts  nearer  the  body. 

The  relief  that  fails  to  be  secured  through  the  paroxysms  of  acute  gout  is 
sometimes  obtained  through  the  intervention  of  other  acute  inflammatory 
attacks  which  often  appear  to  exhibit  a  truly  substitutive  character.  In  this 
way,  various  acute  febrile  diseases  and  inflammations,  like  tonsillitis,  bronchi- 
tis, rheumatism,  haemorrhoids,  epistaxis,  and  cutaneous  eruptions,  afford  great 
relief  from  the  constitutional  symptoms  of  arthritism.  The  beneficial  effects 
of  such  maladies  are  undoubtedly  due  to  the  increased  activity  in  the  process 
of  oxidation  and  elimination  that  accompanies  their  course.  This  explana- 
tion is  rendered  still  more  probable  by  the  alarming  consequences  that  fre- 
quently follow  the  sudden  arrest  and  suppression  of  such  substitutive  diseases 
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— a  fact  that  was  well  known  to  the  older  physicians,  who  often  gave  warning 
of  the  dangers  attendant  upon  retrocedent  gout. 

During  the  later  stages  of  chronic  gout  the  patient  is  confronted  by  two 
forms  of  danger — disease  of  the  circulatory  apparatus  and  disorganization  of 
Ihe  kidneys.  Progressive  inflammation  of  the  arterial  walls  may  produce  dry 
gangrene  of  the  extremities  or  angina  pectoris  through  impediment  of  the 
circulation  of  the  blood  ;  the  heart  may  undergo  fatty  degeneration  by  reason 
of  the  imperfect  nutrition  of  its  walls  through  diminished  blood-supply; 
interstitial  nephritis  may  be  in  like  manner  excited,  and  be  followed  by  all 
the  characteristic  symptoms  of  cardiac  hypertrophy,  bronchitis,  pulmonary 
oedema,  and  uraemia. 

An  intimate  connection  between  lead-poisoning  and  gout  has  been  long 
recognized.  It  has  been  experimentally  proved  that  the  introduction  of  lead 
into  the  system  interferes  with  the  excretion  of  uric  acid.  Under  the  com- 
bined influence,  therefore,  of  lead  with  alcohol,  when  imbibed  in  the  form  of 
beer,  wine,  or  cider,  the  symptoms  of  gout  are  developed  even  among  patients 
whose  diet  has  not  been  extravagant  and  who  have  enjoyed  abundant  exercise 
in  the  open  air;  It  is,  however,  rarely  encountered  before  the  development 
of  the  characteristic  symptoms  of  lead-poisoning.  Under  such  circumstances 
the  gouty  attack  is  not  preceded  by  the  well-marked  symptoms  that  usher  in 
uncomplicated  gout,  and  the  disorder  is  displayed  in  numerous  joints  at  the  same 
time,  in  this  respect  resembling  the  multiple  incidence  of  chronic  gout.  The 
occurrence  of  tophi  is  less  frequently  observed,  but  visceral  forms  of  gout  and 
interstitial  nephritis  are  commonly  experienced.  Death  is  in  such  cases  often 
preceded  by  the  phenomena  of  uraemia. 

Pathology. — It  is  probable  that  during  a  first  attack  of  gout  no  great 
modification  of  the  affected  joints  remains  as  a  permanent  lesion ;  but  when, 
after  repeated  attacks,  an  opportunity  for  dissection  is  alforded,  the  diar- 
throdial  cartilages  present  a  chalky  appearance  as  if  smeared  with  bismuth 
or  lime.  This  change  is  due  to  an  infiltration  of  the  cartilage  with  urate  of 
sodium.  In  advanced  cases  the  articular  surfaces  are  roughened  and  eroded. 
The  ligaments,  the  articular  cartilage,  and  the  neighboring  tendinous  struc- 
tures are  also  infiltrated  with  urates,  chiefly  the  urate  of  sodium,  with  which  is 
associated  a  small  quantity  of  urate  of  calcium. 

While  it  is  true  that  joints  which  have  exhibited  before  death  no  evi- 
dences of  active  disease  may  be  found  infiltrated  with  urates,  the  principal 
lesions  are  discovered  in  the  joints  that  were  most  severely  affected  during  the 
lifetime  of  the  patient.  It  is,  however,  in  the  small  joints  of  the  upper 
extremities  that  the  greatest  amount  of  deformity,  through  the  growth  of 
tophi,  is  witnessed.  The  fingers  become  swelled  and  deformed  ;  ulceration  of 
the  soft  parts  sometimes  occurs,  so  that  the  periarticular  concretions  are  laid 
bare.  Old  incrustations  thus  exposed  often  remain  fixed,  so  that  the  patient 
can  actually  write  his  name  upon  a  blackboard  with  his  knuckles  ;  but  in  many 
instances  large  quantities  of  semi-solid,  pasty,  and  imperfectly  crystallized  urates 
are  discharged  through  the  ulcerated  tissues.    The  large  joints  of  the  body  are 
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seldom  thus  invaded.  Mineral  infiltration  occurs  in  those  portions  of  the 
articular, structures  and  in  those  joints  that  are  least  abundantly  supplied  with 
healthy  nutriment  through  the  medium  of  the  circulation.  The  synovial 
membranes  are  sometimes  also  involved  in  the  process  of  infiltration,  and  the 
synovial  fluid  is  sometimes  transformed  into  an  acid  paste  that  contains  urates" 
in  considerable  quantity.  Occasionally  the  cavity  of  the  joint  contains  a  hsem- 
orrhagic  elfusion. 

The  small  joints  are  sometirnes  infiltrated  to  such  a  degree  with  calcareous 
urates  that  secondary  inflammation  results  in  complete  ankylosis,  which  may 
occur  without  any  marked  deformity ;  but  frequently  the  fingers  and  toes  are 
greatly  marred  in  form  and  position. 

Besides  the  extensive  concretions  around  the  small  joints,  tophi  exist  in 
other  parts  of  the  body.  Immediately  under  the  skin  these  cutaneous  tophi 
vary  in  size  from  the  dimensions  of  a  grain  of  sand  to  that  of  a  large  pea. 
They  are  usually  found  in  the  pinna  of  the  ear  along  the  border  of  the  helix, 
upon  the  antihelix,  and  in  the  furrow  which  separates  those  two  parts  or  upon 
the  inner  surface  of  the  pinna.  They  are  sometimes  also  discoverable  upon 
the  palmar  surface  of  the  fingers,  in  the  eyelids  and  alse  of  the  nose,  along  the 
ulnar  border  of  the  forearm,  over  the  inner  surface  of  the  tibia,  and  upon 
the  corpora  cavernosa  of  the  penis. 

Of  all  the  internal  organs  of  the  body,  the  kidney  is  most  frequently  dam- 
aged by  gout.  The  lesions  are  those  which  are  characteristic  of  interstitial 
nephritis,  but,  in  addition  to  the  ordinary  histological  changes  that  character- 
ize this  form  of  chronic  nephritis,  the  gouty  kidney  is  marked  by  the  presence 
of  crystallized  uric  acid  or  urate  of  sodium  in  its  substance.  When  uric  acid 
predominates,  it  is  found  chiefly  in  the  straight  uriniferous  tubules  and  in  the 
pyramidal  portions,  calices,  and  pelvis  of  the  oi'gan,  where  it  frequently  excites 
the  phenomena  of  pyelitis. 

The  deposit  of  urate  of  sodium  chiefly  occupies  the  connective  tissue  par- 
allel to  the  uriniferous  tubules  in  the  pyramidal  portion  of  the  kidney.  In 
the  cortical  zone  and  elsewhere  evidences  of  necrosis  involving  circumscribed 
portions  of  the  renal  parenchyma  are  apparent.  Cystic  cavities  containing 
urine  thickened  with  urate  of  sodium  are  thus  formed.  Occasionally  amyloid 
degeneration  of  the  kidney  is  discovered,  and  sometimes  the  organ  may  exhibit 
a  high  degree  of  atrophy  and  contraction  without  any  infiltration  of  uric  acid 
or  urate  of  sodium  in  its  tissues. 

The  heart  shares  in  the  disorders  that  are  manifested  by  the  kidneys.  As 
in  other  forms  of  interstitial  nephritis,  the  left  side  of  the  organ  becomes 
hypertrophied  through  the  occurrence  of  a  sclei'otic  process  in  the  myocardium. 
Sometimes,  however,  the  cavities  of  the  heart  become  dilated  and  its  muscular 
substance  undergoes  fatty  degeneration.  Occasionally  a  deposit  of  urates  may 
be  discovered  upon  the  mitral  or  aortic  valves.  An  atheromatous  condition 
of  the  valves  and  walls  of  the  arteries  is  more  frequently  observed.  This 
atheromatous  degeneration  is  often  the  cause  of  serious  interference  with  the 
nutrition  of  the  cardiac  walls  and  of  the  brain  and  other  organs  :  their  blood- 
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supply  is  reduced  through  partial  obliteration  of  the  vascular  channels.  Such 
atheromatous  changes  are  originated  at  a  much  earlier  pei-iod  of  life  among 
arthritic  subjects  than  among  those  who  do  not  possess  the  arthritic  diathesis. 

Not  only  the  arteries,  but  the  veins  and  the  capillaries,  suffer  from  the  evil 
influences  of  gout.  The  venous  walls  become  relaxed,  so  that  varicose  veins 
and  hsemori-hoids  frequently  add  to  the  distress  of  the  gouty  patient.  The 
capillary  walls  yield  readily,  so  that  hfemorrhagic  effusions  are  not  uncommon 
incidents  in  the  course  of  gout. 

Minute  deposits  of  urate  of  sodium  have  been  occasionally  discovered  in 
the  cartilages  and  ligaments  of  the  larynx  and  in  the  walls  of  the  bronchi. 
Bronchitis  is,  however,  frequently  observed,  though  unaccompanied  by  such 
infiltrations.  Emphysema,  asthma,  chronic  bronchial  catarrh,  bronchial  dila- 
tation, and  other  pulmonary  disorders  are  commonly  experienced  by  gouty 
subjects. 

The  alimentary  canal,  the  liver,  and  the  intestines  present  the  most 
conspicuous  lesions.  When  gout  is  complicated  with  obesity  the  liver  is 
usually  affected  by  fatty  degeneration.  Cirrhosis  is  also  a  common  event, 
though  it  may  be  usually  referred  to  the  habits  of  intemperance  that  have 
induced  the  occurrence  of  gout.  The  congestion  and  tumefaction  of  the 
liver  which  often  exist  are  largely  dependent  upon  the  dilated  and  dis- 
ordered condition  of  the  stomach.  The  chronic  gastric  catarrh  and  conse- 
quent dyspepsia,  though  undoubtedly  influenced  by  gouty  conditions,  are  often 
referable  to  long-continued  excesses  in  eating  and  drinking  on  the  part  of  the 
patient.  The  catari'hal  condition  of  the  intestinal  mucous  membrane  is  usu- 
ally dependent  upon  similar  causes.  Urates  are  only  rarely  detected  in  the 
alimentary  canal. 

The  various  cerebral  phenomena,  such  as  headache,  vertigo,  haemorrhage, 
thrombosis,  cerebral  softening,  etc.,  are  dependent  principally  upon  the  con- 
dition of  the  vascular  organs.  Characteristic  deposits  of  uric  acid  and  urate 
of  sodium  are  only  occasionally  to  be  found  upon  the  meninges  and  other  tis- 
sues of  the  brain  and  spinal  cord.  Such  deposits  have  been,  however,  some- 
times detected  upon  the  external  surface  of  the  dura  mater,  compressing  the 
roots  of  the  spinal  nerves  and  producing  lightning  pains  in  their  course.  The 
neurilemma  of  the  peripheral  nerves  is  sometimes  invaded  by  a  deposit  of 
urates,  and  peripheral  neuritis  may  be  thus  excited. 

In  the  majority  of  patients  suffering  with  either  acute  or  chronic  gout  the 
presence  of  uric  acid  can  be  demonstrated  in  the  serum  of  the  blood.  The 
familiar  experiment  of  Garrod  can  be  easily  repeated,  but  it  must  not  be  for- 
gotten that  in  rare  instances  articular  deformity  and  the  presence  of  tophi  may 
indicate  the  existence  of  genuine  gout  without  the  possibility  of  detecting  uric 
acid  in  the  blood-serum.  On  the  other  hand,  it  has  been  shown  that  an  exces- 
sive amount  of  uric  acid  may  exist  in  the  serum  of  patients  who  suffer 
with  gravel,  though  never  subjected  to  an  attack  of  articular  gout.  In  cir- 
rhosis of  the  liver  and  in  leucocythaemia  the  blood  sometimes  contains  a 
much  larger  quantity  of  uric  acid  than  in  genuine  cases  of  gout. 
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It  was  the  opinion  of  Garrod  that  in  all  forms  of  gout,  while  the  blood 
contained  uric  acid  in  excess,  its  amount  in  the  urine  was  below  the  normal 
standard.  French  investigators,  however,  believe  as  a  result  of  their  ob- 
servations that  no  such  deficiency  of  uric  acid  in  the  urine  can  be  deter- 
mined. They  also  state  that  this  excretion  is  considerably  exaggerated  both 
before  and  during  attacks  of  the  disease,  and  that  its  amount  is  only  relatively 
diminished  when  the  patient  has  become  exhausted  by  chronic  forms  of  gout. 

The  discharge  of  urea  with  the  urine  varies  according  to  the  diet  of  the 
patient ;  it  is  abundant  when  the  food  consists  largely  of  animal  matter,  and 
and  it  is  diminished  during  the  attack  when  the  patient  rejects  such  nutriment. 
The  phosphates  vary  with  the  urates.  During  the  gouty  attack  the  discharge 
is  at  fitst  increased,  but  it  gradually  diminishes  during  it  course.  Before  and 
after  the  attack  the  quantity  of  phosphates  never  falls  below  the  normal  figure, 
except  in  cases  of  cachexia  and  inability  to  digest  the  ordinary  amount  of  food. 
For  this  reason  the  urine  of  persons  who  are  predisposed  to  gout  is  habitually 
acid  in  consequence  of  an  excessive  presence  of  the  acid  phosphate  of  sodium. 
This  salt  holds  in  solution  an  excess  of  urate  of  sodium  so  long  as  the  urine 
is  warm :  after  cooling,  the  urates  are  deposited  and  are  partly  decomposed, 
yielding  crystals  of  uric  acid  which  are  precipitated  in  the  urinary  sediment. 
These  peculiarities  of  the  urine  characterize  the  majority  of  arthritic  subjects, 
and  to  the  over-acid  condition  of  their  blood  should  be  referred  the  tendency 
to  sclerotic  changes  in  the  kidneys,  liver,  and  myocardium,  together  with  a 
liability  to  the  formation  of  renal  and  vesical  calculi.  It  is  probable  that  the 
same  condition  forms  the  underlying  cause  of  those  forms  of  sclerosis  which 
so  commonly  invade  the  vascular  and  cerebro-spinal  tissues  among  arthritic 
patients. 

Treatment. — The  prophylactic  management  of  the  gouty  predisposition  is 
of  greater  importance  to  the  patient  than  mere  remedial  measures  addressed  to 
the  acute  attack  of  the  disease.  From  earliest  infancy  the  children  of  gouty 
parents  should  be  subjected  to  a  regimen  that  is  calculated  to  obviate  the  tend- 
ency which  has  been  inherited.  The  food  should  be  properly  proportioned,  so 
that  neither  nitrogenous  nor  carbohydrate  elements  may  be  in  excess.  A  mixed 
diet  that  is  not  too  abundant  is  to  be  preferred.  Milk  and  water  should  form 
the  only  beverages  of  the  growing  child.  Tea,  coffee,  and,  above  all,  alcoholic 
stimulants,  should  be  forbidden.  Ale,  porter,  beer  and  cider  are  especially 
deleterious.  Among  gouty  subjects  a  single  glass  of  champagne  is  sometimes 
sufficient  to  induce  an  attack  of  gout.  If  alcoholic  stimulants  must  be  per- 
mitted, the  choice  should  fall  upon  distilled  spirits  without  sugar  or  upon 
white  wine  or  old  Bordeaux  wine,  but  champagne  and  rich  sweet  wines,  espe- 
cially those  that  contain  tannin  in  considerable  quantity,  must  be  avoided. 

Since  imperfect  oxidation  of  the  tissues  is  one  of  the  principal  character- 
istics of  the  arthritic  diathesis,  it  is  necessary  that  abundant  exercise  in  the 
open  air  be  taken  in  order  to  promote  active  respiration  and  the  assimilation 
of  oxygen.  Elderly  persons  \vho  lead  a  sedentary  life  should  be  encouraged 
to  active  habits.    Horseback  exercise,  mountain-climbing,  boxing,  fencing, 
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and  other  forms  of  gymnastic  exercise  are  useful  during  early  life,  but  if  the 
organs  of  circulation  have  become  diseased,  and  when  age  precludes  the  pos- 
sibility of  great  activity,  passive  exercises,  like  massage  and  the  Swedish 
movements,,  are  of  great  value.  All  forms  of  fatigue  must  be  avoided, 
since  an  acute  attack  of  gout  is  often  induced  by  a  neglect  of  this  pre- 
caution. 

Warm  clothing  must  always  be  provided  ;  dampness  and  cold  are  not  tol- 
erated by  gouty  subjects.  The  skin  should  be  fortified  by  dry  rubbing,  and 
must  be  protected  with  flannels.  Elderly  and  feeble  patients  should  seek  a 
warm  and  dry  climate  during  the  winter  months. 

It  is  undesirable  to  attempt  abortive  treatment  of  an  attack  of  acute  gout. 
Bloodletting,  leeching,  and  the  use  of  the  numerous  specifics  that  are  widely 
advertised  cause  more  harm  than  good.  The  remedial  and  depurative  nature 
of  the  access  of  acute  gout  is  thoroughly  understood,  and  the  patient  should 
be  instructed  accordingly.  He  must  remain  in  bed  or  in  a  recumbent  position 
for  several  days.  The  affected  limb  should  be  firmly  supported  upon  a  pillow, 
and  be  covered  with  a  light  frame  for  the  support  of  the  bed-clothes.  The 
inflamed  joint  may  be  kept  moist  with  hot  whiskey  and  water  applied  upon 
absorbent  cotton,  which  may  be  also  sprinkled  with  tincture  of  opium  and 
tincture  of  belladonna.  Duckworth  recommends  painting  of  the  joint  with 
oleic  acid  in  an  ounce  of  which  have  been  dissolved  three  grains  of  atropine 
and  fifteen  grains  of  hydrochlorate  of  morphia.  Iodoform,  oil  of  pepper- 
mint, a  solution  of  cocaine,  and  flexible  collodion  are  also  recommended. 

At  the  outset  of  the  attack  the  bowels  should  be  cleared  out  with  calomel 
and  colocynth.  Two  grains  of  calomel  at  night,  followed  by  one  or  two  Seid- 
litz  powders  the  next  morning,  are  usually  sufficiently  aperient. 

When  the  local  manifestations  of  the  disease  are  fully  displayed  in  the 
affected  joint,  the  administration  of  colchicum  may  be  commenced.  The  pre- 
scription that  is  sucTi  a  favorite  in  St.  Bartholomew's  Hospital,  London,  forms 
an  excellent  vehicle  for  the  drug  : 

Magnesii  carbonatis,  gr.  x  ; 

Tinct.  colchici  sem.,  Tttxx  ; 

Aq.  menth.  virid.,  ad  f§j. 

A  half  drachm  of  the  wine  of  colchicum  in  a  wine-glass  of  the  mistura  sennse 
composita  may  be  given  every  morning.  Veratrine  has  also  been  employed 
externally  and  internally,  though  it  is  less  efficient  than  colchicum.  It  is  sup- 
posed to  be  the  active  agent  in  Laville's  liquor.  The  use  of  colchicum  should 
never  be  carried  to  the  extent  of  producing  irritation  of  the  stomach  or  purg- 
ing of  the  bowels.  During  the  intervals  between  gouty  attacks  the  drug 
may  be  administered  in  small  doses  for  a  long  period  of  time  with  great 
advantage,  especially  when  combined  with  tonic  doses  of  quinine.  In  many 
cases  an  attack  of  gout  may  be  successfully  treafed  with  the  various  salts  of 
potassium  to  the  exclusion  of  colchicum.    The  French  physicians  favor  the 
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postponement  of  colchicum  until  the  later  period  of  the  attack ;  but  in  old 
and  frequently  recurring  cases  an  early  exhibition  of  the  remedy  is  de- 
sirable. 

Salicylic  acid  and  the  salicylates  have  been  highly  recommended  in  the 
treatment  of  gout,  and  they  are  very  efficient  remedies  when  given  in  large 
doses.  They  are,  however,  less  satisfactory  than  colchicum  for  the  relief  of 
the  local  manifestations  of  the  disease.  They  are  especially  useful  during  the 
subsidence  of  the  attack  and  in  cases  that  are  complicated  with  rheumatism, 
and  in  the  headache  that  is  dependent  upon  an  excess  of  uric  acid  in  the  blood. 
The  existence  of  renal  disease  or  cardiac  debility  should  be  regarded  as  contra- 
indicating  their  use.  Phenacetin,  acetanilid,  and  antipyrine  are  useful  during 
the  febrile  stage  of  the  attack,  and  they  also  diminish  pain  to  a  certain  extent. 

Of  the  alkaline  salts  that  are  useful  in  gout,  the  citrate,  acetate,  and  bicar- 
bonate of  potassium,  in  doses  of  fifteen  to  thirty  grains  every  two  hours,  dis- 
solved in  a  large  quantity  of  water,  are  the  most  useful.  Lithia-water  and 
the  salts  of  lithium  are  very  valuable,  especially  in  the  chronic  forms  of  gout. 
Phosphate  of  sodium  is  a  desirable  laxative,  though  sodium  salts  cannot 
always  be  tolerated  by  gouty  patients.  During  the  acute  stage  the  salts  of 
potassium  are  the  most  useful  of  alkaline  remedies,  but  during  the  intervals 
between  attacks  sodium  salts  and  mineral  waters  which,  like  Vichy  water, 
contain  sodium,  are  usually  better  tolerated  than  the  compounds  of  potassium. 
Whenever  the  alkaline  treatment  tends  to  cause  debility,  it  should  be  rein- 
forced with  tonic  doses  of  quinine  or  the  various  tinctures  and  elixirs  of 
Peruvian  bark. 

The  severe  pain  that  is  experienced  during  acute  gout  may  be  relieved  by 
the  cautious  administration  of  chloral  hydrate.  The  administration  of  opi- 
ates and  hypodermic  injections  of  morphine  must  not  be  permitted.  Vom- 
iting may  be  relieved  by  sucking  ice.  Hiccough  may  be  suppressed  by  giving 
a  few  drops  of  chloroform  dissolved  in  ice-water ;  mustard  plasters  and  hot 
poultices  should  be  applied  to  the  epigastrium  when  there  is  complaint  of  pain 
in  that  region. 

The  management  of  chronic  gout  requires  careful  observance  of  ordinary 
hygienic  rules.  The  diet  must  be  properly  assorted,  avoiding  a  preponderance 
of  starchy  and  saccharine  elements  as  well  as  an  excessive  indulgence  in  ani- 
mal food  and  malt  liquors.  An  occasional  dose  of  blue  pill,  followed  by  a 
Seidlitz  powder  in  the  morning,  is  of  great  value  as  a  means  of  obviating 
hepatic  engorgement.  Vigorous  and  rubicund  patients  who  make  blood 
readily  may  be  advised  to  drink  the  Saratoga,  Carlsbad,  Hunyadi  Janos, 
Friedrichshall,  Piillna,  Rubinat,  or  Crab  Orchard  waters.  Whenever  any- 
thing approaching  an  acute  attack  is  manifested  small  doses  of  colchicum  may 
be  administered.  Iodide  of  potassium  is  useful  when  the  periarticular  tissues 
are  considerably  involved.  The  elixirs  and  tinctures  of  Peruvian  bark,  and 
quinine  with  nux  vomica  or  strychnine  in  tonic  doses,  are  exceedingly  bene- 
ficial in  atonic  forms  of  chronic  gout.  Guaiac  is  especially  useful  when  the 
circulation  is  feeble.   It  may  be  given  in  the  form  of  the  ammoniated  tincture, 
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or  in  an  effervescing  powder  containing  five  grains  of  powdered  gum  guaiac 
with  twenty  grains  of  bicarbonate  of  potassium  in  four  ounces  of  lemonade. 
It  should  be  taken  often  enough  to  produce  a  gently  laxative  effect.  In  ad- 
vanced cases  of  the  disease  that  are  complicated  with  albuuiinuria  and  anaemia 
the  potassio-tartrate  of  iron  may  be  administered  cautiously,  with  a  saline 
laxative  to  prevent  headache  and  constipation.  The  chalybeate  waters  in 
moderate  doses  are  sometimes  beneficial  in  such  cases,  but  in  many  instances 
iron  cannot  be  tolerated  by  the  gouty  patient.  In  such  a  dilemma  small 
doses  of  manganese  have  been  recommended,  but  arsenic  is  the  most  generally 
useful  tonic ;  it  may  be  given  in  the  form  of  Fowler's  solution,  with  quinine, 
nux  vomica,  and  other  tonics. 

The  occurrence  of  retrocedent  gout  demands  active  counter-irritation  for  the 
purpose  of  re-exciting  inflammation  in  the  articulations  that  were  primarily 
affected.  Hot  mustard  foot-baths  and  mustard  poultices  applied  to  the  epi- 
gastrium are  exceedingly  useful.  A  mercurial  cathartic  should  be  admin- 
istered, and  the  excessive  flatulence  which  is  often  occasioned  by  retrocedence 
of  the  gouty  attack  may  be  relieved  by  the  administration  of  Hoffmann's  ano- 
dyne, tincture  of  camphor,  or  spirit  of  peppermint.  Plethoric  patients  with 
symptoms  of  cerebral  congestion  are  sometimes  relieved  by  venesection. 

In  the  minor  and  irregular  manifestations  of  the  arthritic  diathesis  com- 
monly described  as  lithsemia  the  diet  should  be  regulated  in  -accordance  with 
the  principles  that  have  been  already  enunciated.  Potatoes  and  other  starchy 
vegetables  should  be  avoided,  as  well  as  saccharine  and  fatty  substances.  Let- 
tuce, celery,  water-cresses,  cucumbers,  onions,  horse-radish,  cabbage,  tomatoes, 
oranges,  lemons,  and  other  fruits  that  contain  an  abundance  of  acid  salts  of 
potassium  may  be  allowed,  unless  there  be  an  intolerance  of  the  vegetable 
acids.  Lean  meat,  eggs,  fish,  and  skimmed  milk,  with  bread  in  moderation, 
should  constitute  tlie  principal  portion  of  the  food.  Alcoholic  beverages, 
coffee,  tea,  and  tobacco  must  be  prohibited.  When  the  contents  of  the 
stomach  are  excessively  acid  through  fermentation,  nitric  acid  in  five-drop 
doses  largely  diluted  should  be  administered  before  each  meal.  Alkaline  salts 
are  principally  valuable  in  connection  with  excessive  acidity  of  the  intestinal 
canal,  accompanied  by  fermentation  and  flatulence  in  the  bowels.  The  salts 
of  sodium  should  not  be  administered  for  any  considerable  length  of  time, 
since  they  promote  the  formation  of  urate  of  sodium,  which  is  insoluble. 
The  salts  of  lithium  and  of  potassium,  on  the  contrary,  exercise  no  such 
influence.  They  should  be  given  about  three  hours  after  each  meal,  so  that 
they  may  pass  into  the  intestines  near  the  close  of  the  gastric  digestion.  The 
great  value  of  the  "  neutralizing  cordial,"  which  contains  the  bicarbonate  of 
sodium  and  of  potassium,  is  largely  due  to  its  action  in  obviating  intestinal 
acidity.  Vichy  water,  Londonderry  lithia-water,  and  other  alkaline  mineral 
waters  are  similarly  beneficial.  When  constipation  is  a  prominent  symptom, 
phosphate  of  sodium  may  be  given  in  daily  doses  for  many  months,  and  it 
may  be  profitably  associated  with  podophyllin,  euonymin,  aloin,  and  rhubarb 
when  a  cholagogue  effect  is  desirable. 
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The  disorders  of  the  nervous  system  that  are  dependent  upon  the  arthritic 
diathesis  demand  the  same  general  treatment  that  is  appropriate  in  cases  of 
chronic  gout.  Insomnia  is  frequently  dependent  upon  the  gouty  predisposition. 
Various  forms  of  neuralgia  and  neuritis  are  similarly  developed  ;  headache 
and  hemicrania  not  unfrequently  torment  the  arthritic  patient.  Vertigo  and 
hysteria  that  own  a  gouty  relationship  are  not  uncommon.  In  certain  cases 
muscular  spasms,  especially  in  the  calves  of  the  legs,  may  be  observed,  and  a 
similar  tendency  is  frequently  indicated  by  fibrillary  twitchings  in  the  facial 
muscles  or  in  other  parts  of  the  body.  Epilepsy  when  occurring  in  arthritic 
subjects  is  considerably  aggravated,  and  may  be  relieved  by  attention  to  the 
underlying  diathesis.  In  certain  rare  instances  local  paralysis  has  been  ob- 
served as  a  consequence  of  peripheral  neuritis  of  a  gouty  character. 

A  tendency  to  bronchitis  and  pneumonia  has  been  already  mentioned. 
Asthma  often  occurs  either  in  association  with  neurotic  disturbances,  bronchial 
inflammation,  or  as  a  consequence  of  retrocedent  gout.  In  all  such  cases 
treatment  of  the  local  condition  must  be  subordinated  to  the  general  manage- 
ment of  the  constitutional  disorder. 

It  is  through  the  circulatory  apparatus  that  many  of  the  evil  consequences 
of  arthritism  find  their  expression.  During  early  and  middle  life  palpitation, 
irregular  and  intermittent  action  of  the  heart,  valvular  disease,  and  angina 
pectoris  are  frequently  observed.  In  later  life  arterio-sclerosis  and  atheroma 
are  the  cause  of  imperfect  nutrition  and  final  destruction  of  function  in  the 
heart  itself,  in  the  brain,  spinal  cord,  and  other  important  organs  of  the  body. 
Phlebitis  and  consequent  thrombosis  are  sometimes  developed,  especially  in  the 
lower  extremities.  In  the  course  of  the  alimentary  canal  neuralgia  involving 
the  tongue,  and  the  peculiar  patches  constituting  leucoplasia  of  the  tongue,  are 
sometimes  observed.  Tonsillitis  and  parotitis  are  often  dependent  upon  the 
arthritic  predisposition.  A  tendency  to  gastro-intestinal  catarrhal  aifections  is 
a  matter  of  common  observation,  and  is  the  cause  of  much  ill-health  among 
arthritic  patients.  Renal  inflammation  and  renal  lithiasis  have  already  been 
sufficiently  noticed.  In  connection  with  the  external  urinary  organs,  balanitis, 
pruritus  of  the  vulva,  herpes  praeputialis,  and  orchitis  are  not  uncommon 
incidents.  Persistent  painful  priapism  is  occasionally  experienced ;  it  is 
relieved  by  the  administration  of  iodide  of  potassium  with  alkalies  and  other 
antiarthritic  remedies.  Gouty  urethritis  and  cystitis  are  not  uncoQimon  com- 
plications of  a  tendency  to  lithiasis.  Among  female  patients  painful  condi- 
tions of  the  ovaries  and  pelvic  organs  are  exceedingly  common,  and  are 
intractable  so  long  as  their  relation  with  the  arthritic  diathesis  remains 
unrecognized. 


RHEUMATISM. 

By  henry  M.  LYMAN. 


Long  confounded  with  gout,  rheumatism  is  now  universally  recognized  as 
a  general  disease  affecting  the  entire  body,  but  accompanied  by  local  manifes- 
tations involving  chiefly  the  fibrous  tissues  of  the  articulations  and  locomotive 
apparatus,  yet  frequently  invading  any  or  all  of  the  structures  of  the  body, 
and  in  its  acute  forms  exhibiting  many  of  the  characteristics  of  circumscribed 
inflammation.  Its  subacute,  chronic,  and  visceral  forms,  however,  may  be 
developed  without  appreciable  swelling  or  elevation  of  temperature.  So 
numerous  and  so  various  are  the  varieties  of  the  disease  that  no  general 
description  can  be  formulated  as  a  definition  of  the  term  "  rheumatism," 
The  ignorance  that  yet  prevails  regarding  the  ultimate  cause  of  the  disease 
renders  it  impossible  to  indicate  precisely  the  number  and  nature  of  its  dif- 
ferent manifestations.  It  is  therefore  frequently  confounded  in  certain  of  its 
forms  with  clinically  similar  exhibitions  of  gout,  and  with  the  secondary  con- 
sequences that  sometimes  follow  septic  poisoning,  gonorrhoeal  inflammation, 
and  other  toxsemic  disorders.  The  fact  that  the  chronic  forms  of  gout  and  of 
rheumatism  present  many  points  of  clinical  resemblance,  and  also  the  fact  that 
many  of  the  phenomena  of  gout  and  rheumatism  may  concur  in  the  same 
patient,  tend  still  further  to  confuse  the  diagnosis  in  some  of  the  obscure 
forms  of  these  diseases.  It  is  in  the  acute  forms  of  rheumatism  that  the 
possibility  of  a  differential  diagnosis  is  rendered  easy.  It  is  in  this  form, 
therefore,  that  the  typical  picture  of  rheumatism  can  be  most  clearly  rec- 
ognized. 

It  will  be  found  convenient  to  arrange  the  varieties  of  rheumatism  into 
three  classes  :  1,  Articular  Rheumatism  ;  2,  Rheumatism  of  other  organs,  either 
external  or  internal,  constituting  what  may  be  termed  Abarticular  Rheuma- 
tism ;  3,  General,  Diffuse,  Non-circumscribed  Rheumatism.  Besides  these 
three  classes,  a  fourth  may  be  established  for  the  inclusion  of  Secondary  or 
Pseudo-rheumatic  diseases,  such  as  gonorrhoeal,  puerperal,  menstrual,  scarla- 
tinal, syphilitic,  dysenteric,  and  malarial  arthropathies. 


ACUTE  ARTICULAR  RHEUMATISM. 

Etiology. — Acute  articular  rheumatism  is  one  of  the  most  common  of  dis- 
eases.   In  the  hospitals  of  Paris  and  of  Vienna  it  constitutes  from  3  to  5 
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per  cent,  of  all  the  admissions.  It  is  a  disease  that  probably  affects  alike  all 
races  of  men. 

The  influence  of  climate  upon  the  occurrence  of  acute  articular  rheumatism 
has  not  been  subjected  to  the  complete  test  of  statistical  research  upon  a  large 
scale.  But  it  is  generally  believed  that  the  disease  prevails  less  frequently  in 
arctic  and  tropical  regions  than  in  the  temperate  zones  of  the  earth.  Uni- 
formly cold  and  uniformly  hot  weather  seem  to  be  unfavorable  to  the  develop- 
ment of  the  disease.  It  prevails  most  frequently  where  the  weather  is  vari- 
able and  damp. 

The  influence  of  temperature  appears  to  be  less  uniform  than  the  influence 
of  exposure  to  wet  and  cold.  According  to  the  French  observers,  the  greatest 
mortality  of  rheumatism  in  Paris  is  observed  during  the  summer  months, 
while  in  Copenhagen  and  in  the  north  of  Europe  the  greatest  prevalence  of 
the  disease  is  during  the  winter  months. 

The  elevation  of  the  habitat  above  the  sea-level  exerts  some  influence  upon 
the  prevalence  of  rheumatism,  yet  less  than  is  observed  in  many  other  dis- 
eases. While  the  majority  of  cases  occur  in  low  and  damp  localities,  many 
instances  of  the  disease  are  encountered  upon  elevated  plateaus.  By  far  the 
greater  mimber,  however,  are  found  in  cold,  bleak,  and  damp  regions.  Lange 
of  Copenhagen  has  expressed  the  opinion  that  the  prevalence  of  acute  rheuma- 
tism is  subject  to  epidemic  aggravations  which  are  not  dependent  upon  ordi- 
nary meteorological  conditions.  No  explanation  of  these  occasional  epidemics 
has  yet  been  given. 

In  addition  to  the  epidemic  variation  of  acute  rheumatism,  it  has  been 
noticed  that  the  disease  appears  with  variable  severity  and  variable  modes  of 
manifestation  at  different  periods  of  time.  Thus,  the  occurrence  of  endocar- 
ditis or  of  pericarditis  may  be  frequently  observed  during  one  season,  while 
at  other  times  it  rarely  occurs.  During  certain  epidemics  the  disease  may  be 
exceedingly  modified,  while  in  other  years  it  may  be  characterized  by  great 
severity  and  considerable  fatality. 

Certain  observers  have  noticed  a  tendency  to  the  local  prevalence  of  rheu- 
matism in  particular  houses,  but  others,  equally  competent,  have  failed  to  note 
any  such  coincidences.  The  influence  of  dampness  and  lack  of  drainage  in 
the  soil  underneath  the  dwelling  is  probably  the  principal  cause  of  such  local 
prevalence  of  rheumatism. 

The  question  of  an  infective  cause  for  acute  rheumatism  has  not  been 
decided.  Many  of  the  symptoms  of  the  ilisease  and  its  mode  of  prevalence 
seem  to  be  indicative  of  an  infective  cause.  Tliere  is,  however,  no  satisfac- 
tory evidence  of  the  transmissibility  of  the  disease  from  one  person  to  another, 
nor  has  any  infective  micro-organism  been  discovered  that  can  excite  symptoms 
of  rheumatism.  It  is  said  that  women  suffering  with  acute  rheumatism  have 
given  birth  to  children  who  almost  immediately  exhibited  the  symptoms  of 
the  same  disease,  but  such  observations  are  not  yet  sufficiently  numerous  nor 
sufficiently  accurate  to  be  employed  as  positive  evidences  in  favor  of  the  infec- 
tive hypothesis. 
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Acute  articular  rheumatism  occurs  at  all  ages,  but  it  is  less  frequent  during 
childhood  than  in  adult  life.  Of  8631  cases  collected  by  Besnier,  there  were 
only  301  children.  In  early  infancy  the  majority  of  so-called  cases  of  rheu- 
matism are  of  a  syphilitic  or  septic  character.  Occurring  occasionally  be- 
tween the  fifth  and  fifteenth  years,  it  is  more  commonly  experienced  after  the 
twentieth  year,  reaches  its  maximum  of  frequency  between  the  thirtieth  and 
fortieth,  becomes  less  frequent  after  the  fifty-fifth  year,  and  during  the  re- 
mainder of  life  is  usually  replaced  by  subacute  forms  of  the  disease. 

The  incidence  of  acute  rheumatism  upon  the  two  sexes  is  about  equal. 

Hereditary  causes  exert  an  important  influence  upon  the  occurrence  of 
articular  rheumatism.  It  is  of  course  impossible  to  determine  exactly  the 
proportion  of  cases  in  which  such  conditions  are  operative,  but,  so  far  as 
statistics  have  been  collected,  it  seems  probable  that  from  one-quarter  to  one- 
third  of  those  afflicted  are  the  descendants  of  rheumatic  ancestors. 

Whether  rheumatism  is  or  is  not  to  be  considered  a  manifestation  of  the 
arthritic  diathesis  depends  upon  the  determination  of  its  ultimate  cause.  So 
long  as  it  is  in  any  way  confounded  with  gout,  there  will  be  a  strong  inclina- 
tion to  consider  it  as  a  diathetic  disease  based  upon  a  variety  of  the  arthritic 
diathesis.  Many  of  the  traits  that  have  been  considered  indicative  of  a  rheumat- 
ic constitution  and  temperament  are  simply  expressions  of  a  scrofulous  or  gouty 
predisposition.  It  is  nevertheless  a  fact  that  while  articular  rheumatism  may 
attack  subjects  of  the  most  varied  constitution  and  temperament,  it  is  most  fre- 
quently experienced  by  delicately  organized  patients  who  perspire  inordinately, 
and  are  thereby  rendered  liable  to  sudden  and  excessive  refrigeration  of  the 
body. 

The  occupation  and  social  life  of  individuals  exert  less  influence  upon  the 
occurrence  of  articular  rheumatism  than  might  be  expected.  It  is  only  when 
they  entail  exposure  to  the  exciting  causes  of  the  disease  that  they  exert  any 
marked  influence.  Exposure  to  dampness,  associated  with  frequent  fluctuations 
of  temperature,  forms  one  of  the  most  efficient  causes  of  the  disease ;  conse- 
quently it  is  commonly  observed  among  laborers,  cooks,  blacksmiths,  factory- 
hands,  and  domestic  servants.  While  it  is  by  no  means  restricted  to  the  poorer 
classes,  it  is  far  more  common  among  them  than  among  the  wealthy,  who  are 
more  frequently  subject  to  gout  as  a  consequence  of  luxurious  living  and  exces- 
sive indulgence  in  eating  and  drinking. 

Among  the  most  common  of  the  exciting  causes  of  acute  articular  rheuma- 
tism must  be  mentioned  sudden  refrigeration  by  exposure  to  dampness  and  cold. 
Dry  cold  exei'cises  comparatively  little  influence.  It  has  been  mentioned  by 
Arctic  explorers  that  during  the  long  and  icy  winter  rheumatism  was  unknown, 
but  with  the  return  of  thawing  weather  in  the  spring  and  summer  the  disease 
reappeared.  Mere  refrigeration,  however,  is  insufficient  to  excite  the  disease. 
Many  persons  who  have  undergone  such  exposure  never  experience  rheuma- 
tism, though  they  may  yield  to  other  inflammatory  disorders.  A  third  un- 
known agent  is  necessary  for  the  production  of  rheumatism.  If  the  hypothesis 
of  infection  should  ever  be  established,  it  would  become  easy  to  understand 
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the  manner  in  which  refrigeration  operates,  by  comparison  of  the  invasion  of 
rheumatism  with  that  of  chicken  cholera  in  fowls  which  have  been  subjected 
to  the  action  of  cold  and  moisture  by  immersion  in  cold  water. 

Excessive  fatigue,  especially  when  accompanied  by  inordinate  use  of  the 
limbs  and  consequent  temporary  deterioration  of  the  articular  structures,  is  an 
active  exciting  cause  of  rheumatism  among  those  subjects  who  are  predisposed 
to  its  occurrence.  It  has  long  been  observed  that  the  incidence  of  acute  rheu- 
matism involves  those  articulations  and  those  organs  of  the  body  that  have 
been  exhausted  by  excessive  activity  before  the  attack. 

Injuries  and  surgical  diseases  not  unfrequently  serve  to  excite  an  attack  of 
rheuruatism  in  the  affected  parts  or  in  their  immediate  neighborhood ;  thus  a 
sprain,  a  blow,  a  fall,  or  a  localized  inflammation  may  be  followed  by  an  attack 
of  acute  articular  rheumatism  in  immediate  proximity  with  the  injured  part. 
In  such  cases  the  latent  predisposition  is  unmasked  by  the  depressing 
influence  of  the  traumatism  or  surgical  disease.  It  has  also  been  observed 
that  injuries  involving  rheumatic  joints  tend  to  cause  the  establishment  of 
chronic  rheumatism  as  a  sequel  of  the  acute  attack. 

The  sudden  suppression  of  perspiration  or  other  habitual  evacuations,  such 
as  epistaxis,  hsemorrhoidal  haemorrhage,  and  the  menstrual  flow,  has  been 
assigned  as  one  of  the  exciting  causes  of  the  disease.  While  it  is  true  that 
excess  in  eating  and  drinking  are  usually  predisposing  causes  of  gout  rather 
than  of  rheumatism,  it  is  also  true  that  alcoholic  excesses  may  by  their  depress- 
ing influence  upon  the  general  health  favor  the  occurrence  of  rheumatism,  and 
there  is  considerable  evidence  to  show  that  they  exercise  a  notable  influence 
in  determining  the  localization  of  rheumatism  in  the  internal  organs,  especially 
upon  the  cerebral  membranes.  It  is  probable  that  when  rheumatism  attacks 
the  viscera  of  alcoholic  subjects  its  effects  are  more  permanent  and  severe  than 
they  would  have  been  otherwise. 

Pathology. — Rheumatic  inflammation  is  limited  to  no  particular  tissue, 
but  involves  all  the  tissues  and  structures  that  unite  in  the  constitution 
of  an  articulation.  The  subcutaneous  connective  tissue  is  infiltrated  with 
products  of  inflammation,  and  exhibits  ecchymotic  points.  The  intermus- 
cular connective  tissue  exhibits  similar  alterations,  and  is  occasionally  the 
seat  of  actual  suppuration.  The  sheaths  of  the  muscles  and  of  the  tendons 
are  reddened,  injected,  and  filled  with  serous  liquid,  sometimes  containing  pus- 
cells  and  flakes  of  fibrin  :  the  tendons  themselves  may  remain  healthy,  but  are 
sometimes  considerably  inflamed.  Occasionally  the  palmar  aponeurosis  under- 
goes inflammation  and  permanent  contraction,  even  though  the  joints  of  the 
extremities  are  not  affected. 

The  synovial  membrane  and  the  synovial  fringes  exhibit  great  vascularity, 
thickening,  and  varicosity  of  the  vessels.  Microscopical  examination  reveals 
extensive  cellular  proliferation,  especially  involving  the  synovial  fringes.  The 
articular  cavity  becomes  distended  by  an  increase  of  the  synovial  fluid,  which 
sometimes  yields  an  acid  reaction  instead  of  its  normal  alkaline  quality.  Some- 
times the  fluid  is  stained  with  blood  as  a  consequence  of  htemorrhage  into  the 
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cavity  of  the  joint.  Occasionally,  in  certain  cases  involving  a  single  joint  or 
only  a  few  of  the  articulations,  the  cavity  contains  pus,  but  ordinarily  the  exu- 
dation differs  very  little  from  the  normal  synovial  fluid.  Sometimes,  however, 
numerous  large  compound  granular  corpuscles  are  present,  giving  a  turbid 
appearance  to  the  liquid.  Pus-corpuscles  are  usually  present  in  small  num- 
bers, but  it  is  very  seldom  that  they  are  sufficiently  numerous  to  constitute  a 
purulent  exudation. 

The  articular  cartilages  appear  to  be  deprived  of  their  normal  polished 
surface.  The  cartilage-cells  increase  in  number  by  segmentation,  a  process  that 
is  most  conspicuous  in  detached  islets  scattered  here  and  there  throughout  the 
cartilage.  In  the  deeper  layers  of  the  diarthrodial  cartilage  the  capsules  that 
have  been  distended  by  multiplication  of  their  cellular  contents  are  arranged 
in  rows  perpendicular  to  the  articular  surface,  while  the  superficial  capsules  lie 
parallel  with  that  surface.  At  the  same  time,  the  interstitial  substance  of  the 
cartilage  splits  up  in  lines  parallel  with  the  rows  of  capsules,  giving  to  the 
cartilaginous  substance  a  somewhat  velvety  appearance.  When  ulceration 
takes  place  the  interstitial  substance  becomes  liquefied,  and  the  cartilaginous 
cells  are  liberated  and  discharged  into  the  cavity  of  the  joint. 

When  the  disease  progresses  for  a  considerable  length  of  time  the  bone- 
marrow  near  the  extremities  of  the  long  bones  exhibits  an  increase  of  vascu- 
larity with  active  proliferation  of  its  cells.  The  periosteum  also  exhibits  a 
similar  increase  of  vascularity. 

The  pathological  changes  that  have  been  thus  enumerated  are  developed 
with  great  rapidity,  and  they  may  exist  even  though  the  external  appearance 
of  the  alFected  joint  gives  little  reason  to  suspect  such  extensive  alterations  of 
structure.  It  is,  however,  evident,  from  the  rapidity  and  the  completeness  with 
which  recovery  usually  takes  place  after  acute  articular  rheumatism,  that  the 
processes  of  repair  may  be  effected  as  rapidly  as  the  process  of  disintegration. 
It  should  not  be  forgotten,  however,  that  the  lesions  of  the  synovial  capsule  of 
the  joint  disappear  more  quickly  than  those  of  the  cartilaginous  structures  of 
the  articulation  ;  consequently,  the  subsidence  of  swelling  and  the  disappearance 
of  the  external  signs  of  inflammation  should  not  be  accepted  as  evidence  of 
complete  recovery  in  the  cartilaginous  and  osseous  tissues.  The  affected  joint 
should  therefore  be  protected  from  all  unnecessary  use  for  a  considerable  time 
after  the  subsidence  of  acute  symptoms. 

The  blood  exhibits  an  increase  of  fibrin,  which  may  reach  two  or  three 
times  the  normal  quantity.  When  drawn  from  the  veins  this  increase  of 
fibrin  causes  the  clot  to  assume  that  peculiar  cupped  appearance  which  the 
older  physicians  considered  so  important  a  sign  of  inflammation.  It  is  to  this 
increase  of  the  elements  of  fibrin  that  is  to  be  referred  the  formation  of  clots  in 
the  heart  and  in  the  arteries,  together  with  vegetations  upon  the  cardiac  valves. 
The  red  blood-corpuscles  are  rapidly  diminished  in  number.  In  cases  of 
cerebral  rheumatism  characterized  by  high  temperature  the  blood  is  black  and 
incoagulable,  like  the  blood  in  cases  of  septicaemia.  Sometimes  the  capillary 
walls  also  undergo  morbid  changes  that  permit  the  transudation  of  the  color- 
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ing  matter  of  the  blood-corpuscles  or  the  red  corpuscles  themselves,  thus  con- 
stituting hsemorrhagic  rheumatism. 

Uric  acid  does  not  exist  in  any  abnormal  quantity  in  the  blood  of  rheu- 
matic patients,  nor  is  the  quantity  of  urea  increased.  The  serum  of  the  blood 
preserves  its  alkaline  quality.  The  fats,  cholesterin,  and  extractive  matters  are 
increased  in  quantity. 

The  urine  is  generally  high  colored  and  very  acid,  depositing  as  it  cools  a 
brick -dust  sediment  that  contains  amorphous  urates  and  occasionally  crystals 
of  uric  acid.  The  specific  gravity  is  high,  since  the  urine  is  scanty  and  con- 
centrated by  copious  perspiration,  but  during  the  remission  of  fever  and  after 
the  commencement  of  convalescence  the  urine  assumes  its  normal  quantity 
and  appearance.  Albumin  is  not  usually  present  unless  the  patient  becomes 
cachectic ;  a  small  quantity  of  albumin  may  then  appear  in  the  urine,  but  it 
disappears  with  the  return  of  health. 

Tlie  secretions  of  the  liver  and  of  the  intestines  are  diminished  during  an 
attack  of  acute  rheumatism,  and  constipation  usually  exists. 

The  tendency  to  excessive  perspiration  that  is  characteristic  of  a  predispo- 
sition to  rheumatism  becomes  greatly  exaggerated  during  an  acute  attack  of 
the  disease  :  this  excessive  perspiration  is  one  of  the  most  constant  and  charac- 
teristic symptoms.  The  reaction  of  the  fluid  is  nearly  neutral  if  the  surface 
of  the  skin  be  kept  perfectly  clean.  It  exhibits  a  greater  degree  of  acidity 
when  the  transudation  is  less  abundant ;  alkaline  perspiration  is  occasionally 
observed.  The  apparent  excess  of  acidity  upon  the  surface  of  the  skin  is  the 
result  of  decomposition  of  sebaceous  matter  and  epithelial  debris  that  have 
been  allowed  to  accumulate  upon  the  cutaneous  surface.  Consequently,  it  fol- 
lows that  the  perspiration  which  accompanies  acute  rheumatism  is  a  morbid 
phenomenon  rather  than  a  critical  or  beneficial  evacuation. 

Symptoms. — The  course  of  acute  rheumatism  is  subject  to  such  wide 
variations  of  intensity,  duration,  and  character  of  the  phenomena  that  it  is 
impossible  to  present  any  clearly  defined  symptomatic  picture  of  the  disease. 
Sometimes  the  attack  commences  suddenly  in  the  midst  of  apparent  health, 
but  more  frequently  the  onset  of  the  disease  is  preceded  by  a  condition  of 
debility  or  of  nervous  disturbance.  Sometimes  it  is  apparently  excited  by  a 
debauch  or  by  an  injury. 

In  the  majority  of  instances  the  attack  of  rheumatic  fever  is  preceded  for 
a  variable  period  of  time  by  sensations  of  stiffness  in  the  joints  or  by  various 
vague  disturbances  of  health  which  may  be  the  common  inflammatory  conse- 
quences of  ordinary  exposure  to  cold.  Articular  pains  and  sensations  of  fatigue 
are  experienced.  The  slightest  exertion  arouses  perspiration,  accompanied  by 
a  feeling  of  chilliness.  Under  such  conditions  a  moderate  exposure  to  chill 
air,  or  a  hot  bath  followed  by  a  cold  douche,  is  often  sufficient  to  precipitate 
the  attack.  Occasionally  the  onset  of  the  disease  counterfeits  the  paroxysm  of 
gout,  or  the  attack  may  assume  the  form  of  sciatica  or  other  ordinary  neur- 
algia. Sometimes  certain  muscles  become  swelled  and  painful  before  the 
joints  are  invaded.    Occasionally  the  attack  is  localized  in  some  one  of  the 
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internal  organs  or  tissues  of  the  body  before  the  articulations  of  the  extremi- 
ties are  invaded.  In  certain  rare  cases  the  lower  limbs  are  simultaneously 
crippled  by  a  sudden  attack  of  acute  rheumatism,  which  may  be  mistaken  at 
first  for  a  paraplegic  affection. 

The  local  manifestations  of  rheumatism  are  seldom  preceded  by  any  well- 
defined  febrile  movement.  Fever  accompanies  or  follows  their  development, 
being  a  symptomatic  rather  than  an  essential  fever.  When  it  seems  to  precede 
the  articular  disorder,  it  is  usually  associated  with  some  internal  or  easily  ne- 
glected manifestation  of  the  disease.  In  such  circumstances  the  fever  may  be 
symptomatic  of  a  rheumatic  tonsillitis  or  inflammation  of  the  respiratory  tract 
or  of  the  heart  itself.  Occasionally,  however,  the  fever  may  appear  before  it 
is  possible  to  discover  any  local  evidences  of  rheumatism. 

The  invasion  of  one  of  the  joints  is  indicated  by  more  or  less  swelling, 
redness,  heat,  and  pain.  Elevation  of  temperature  can  be  easily  distinguished 
by  applying  the  palm  of  the  hand  to  the  affected  part,  even  though  redness 
and  swelling  are  not  apparent.  These  symptoms  are  most  conspicuous  in  the 
joints  which  are  but  thinly  covered  by  the  skin  and  subcutaneous  tissues.  In 
the  shoulder  and  in  the  hip  redness  and  swelling  are  seldom  present,  while 
at  the  knee,  the  ankle,  and  the  wrist  they  are  very  evident.  When  the 
inflammation  is  severe  the  skin  over  the  affected  joint  exhibits  an  erythema- 
tous color,  which  disappears  under  the  pressure  of  the  finger,  but  reappears 
with  great  rapidity  when  that  pressure  is  removed.  In  many  instances  there 
is  considerable  oedema  about  those  joints  which  are  surrounded  by  loose  con- 
nective tissue,  as  on  the  wrist,  upon  the  back  of  the  hands,  and  on  the  ankles. 
Under  such  circumstances  the  amount  of  redness  and  swelling  often  suggests 
the  idea  of  erysipelas  or  other  non-rheumatic  inflammation.  It  is,  however, 
closely  restricted  within  the  limits  of  the  periarticular  tissues  and  the  sheaths 
of  the  tendons.  In  acute  cases  the  superficial  veins  are  dilated,  and  the  arte- 
ries beat  powerfully  within  the  area  of  inflammation  ;  but  in  subacute  forms 
of  the  disease,  though  there  be  increased  heat  and  swelling  about  the  joint, 
the  skin  remains  white,  tense,  and  smooth  by  reason  of  the  cedematous  con- 
dition of  the  subcutaneous  tissues. 

The  phenomenon  of  swelling  is  dependent  not  only  upon  periarticular 
oedema,  but  upon  effusion  within  the  articular  cavity.  It  is  in  the  knee  espe- 
cially that  the  effects  of  such  distension  are  most  conspicuous. 

During  the  course  of  articular  rheumatism  movement  of  the  joint  is 
frequently  accompanied  by  audible  sounds  or  by  creaking  like  that  of  new 
leather,  which  may  be  felt  when  the  hand  is  placed  upon  the  affected  joint. 
Sometimes  it  is  possible  to  discover  in  the  skin,  in  the  subcutaneous  connec- 
tive tissue,  in  the  tendinous  sheaths,  and  upon  the  periosteum  certain  nodular 
masses  which  can  be  detected  by  palpation,  though  they  are  sometimes  visi- 
ble to  the  eye.  These  little  tumors  can  be  sometimes  discovered  under  the 
scalp  or  on  any  other  part  of  the  body,  constituting  little  movable  masses  vary- 
ing in  size  from  a  small  pea  to  a  bird's  egg.  They  are  not  painful  to  the  touch, 
and  their  appearance  and  disappearance  succeed  each  other  with  great  rapidity. 
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The  position  of  tlie  affected  limbs  varies  according  to  the  number  of  joints 
that  are  involved  and  the  amount  of  inflammation  that  is  present.  The  upper 
extremities  usually  assume  an  attitude  of  semiflexion  and  pronation.  The 
fingers  are  generally  extended.  When  numerous  joints  are  simultaneously 
involved  the  patient  lies  motionless  ;  the  lower  limbs  are  semiflexed  and  par- 
tially abducted ;  and  every  effort  to  change  the  position  that  is  thus  spontan- 
eously assumed  is  attended  with  the  greatest  suffering. 

The  pain  that  is  experienced  has  its  seat  in  the  subendothelial  network  of 
nerves  and  blood-vessels.  It  is  often  increased  at  night,  and  either  ceases 
altogether  or  is  diminished  in  severity  when  effusion  takes  place  into  the  artic- 
ular tissues  and  cavities.  It  is  aggravated  by  pressure  and  by  movement,  so 
that  the  patient  in  polyarticular  rheumatism  is  compelled  to  remain  as  motion- 
less as  if  utterly  paralyzed. 

The  joints  of  the  lower  extremities  are  invaded  more  frequently  than  those 
of  the  upper.  The  knee  and  the  ankle  are  most  frequently  attacked,  and  it  is 
in  the  wrist  and  the  knee  that  the  disease  lingers  the  longest.  The  disease  is 
usually  symmetrically  developed  upon  the  two  sides  of  the  body,  attacking  the 
larger  joints  either  simultaneously  or  in  succession.  The  smaller  joints  of  the 
extremities  are  less  frequently  involved.  As  a  general  rule,  the  larger  the 
number  of  joints  that  are  invaded,  the  less  the  persistence  of  the  local  mani- 
festations in  any  particular  joint.  The  mere  disappearance  of  swelling  and 
pain  must  not,  however,  be  accepted  as  evidence  of  complete  restoration  in  the 
tissues  of  the  affected  articulation  :  a  certain  amount  of  morbid  change  endures 
throughout  the  entire  attack.  When  uninfluenced  by  treatment  the  average 
duration  of  painful  swelling  varies  from  four  to  eight  days,  though  in  many 
instances  it  is  much  longer.  The  lo(!al  symptoms  are  liable  to  alternate  exacer- 
bations and  remissions  by  which  the  total  duration  of  the  attack  may  be  pro- 
longed for  several  weeks.  The  cause  of  these  oscillations  is  unknown.  Abor- 
tive attacks  are  sometimes  witnessed,  in  which  a  violent  invasion  of  the  dis- 
ease is  succeeded  by  a  spontaneous  disappearance  of  all  acute  symptoms  and  a 
rapid  recovery.  In  certain  cases,  however,  complete  and  rapid  disappearance 
of  the  external  phenomena  of  the  disease  is  speedily  followed  by  the  develop- 
ment of  the  alarming  symptoms  of  cerebral  rheumatism. 

In  the  majority  of  cases  the  local  lesions  completely  subside,  but  occasion- 
ally the  affected  joints  become  permanently  crippled  and  deformed  by  persistent 
changes  in  the  fibrous  capsules  of  the  joints.  Such  permanent  injury  is  usually 
caused,  not  by  the  rheumatism  itself,  but  by  complications  that  are  dependent 
upon  a  scrofulous  diathesis. 

The  febrile  movement  that  accompanies  rheumatism  lacks  many  of  the 
characteristics  of  ordinary  inflammatory  fever.  The  surface  of  the  body  re- 
mains pale,  notwithstanding  copious  perspiration  and  elevation  of  temperature. 
In  many  cases  the  appetite  and  digestion  are  but  slightly  affected  ;  delirium  is 
rare ;  headache  is  not  severe,  though  sleep  is  greatly  disturbed  by  nocturnal 
pain.  The  mind  remains  unaffected  excejit  in  cases  of  cerebral  rheumatism. 
Hsemorrhages  sometimes  occur  during  the  course  of  acute  articular  rheu- 
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matism,  but  in  the  majority  of  cases  they  are  dependent  upon  rheumatic  con- 
gestion of  the  lungs,  upon  changes  in  the  blood,  or  upon  embolism  or  throm- 
bosis in  different  organs  of  the  body.  Epistaxis,  however,  is  frequently  ex- 
perienced, but  is  usually  without  special  importance  in  relation  to  the  course 
of  the  disease. 

The  frequency  of  the  pulse  in  moderate  forms  of  rheumatism  is  but  slightly 
increased  :  in  severe  cases  it  may  rise  to  100  beats  or  more  ;  a  pulse-beat  of  120 
or  upward  is  usually  indicative  of  complications. 

Nothing  can  be  more  variable  than  the  temperature  in  a  case  of  acute  rheu- 
matism. In  ordinary- cases  it  rises  but  little  above  100°  F.  :  a  temperature 
of  104°  or  105°  F.  that  persists  for  a  brief  period  only  is  not  uncommon  nor 
alarming  in  severe  cases,  but  persistent  and  excessive  elevation  of  the  tempe- 
rature constitutes  a  dangerous  symptom,  especially  when  it  is  associated  with 
cerebral  symptoms.  The  daily  oscillations  of  the  thermometric  curve  are 
irregular  and  of  unusual  amplitude.  The  period  of  defervescence  is  usually 
characterized  by  a  gradual  and  rather  irregular  fall  of  temperature.  Critical 
subsidence  is  not  commonly  witnessed. 

The  copious  perspiration  that  accompanies  rheumatism  is  an  evidence  of 
profound  disturbance  of  the  nervous  system.  It  is  a  morbid  phenomenon, 
and  is  not  to  be  considered  as  a  critical  or  beneficial  evacuation — a  fact  that  is 
illustrated  by  the  good  effects  of  remedies,  like  atropine,  which  serve  to  mod- 
erate the  amount  of  transudation.  The  miliary  and  sudaminous  eruptions 
which  accompany  perspiration  have  no  specific  relation  to  the  rheumatic 
attack,  since  they  are  commonly  observed  whenever  the  skin  is  irritated  by 
excessive  perspiration  and  lack  of  cleanliness.  They  are  usually  aggravated 
by  a  high  temperature  and  by  excessive  generalization  of  the  disease ;  their 
appearance  is  not  without  prognostic  significance. 

The  course  -of  the  disease  is  liable  to  great  irregularity  and  diversity. 
Sometimes  a  mild  invasion  is  succeeded  by  intense  aggravation  of  all  the 
symptoms  during  the  fastigium  of  the  fever  ;  the  reverse  of  this  order  is  also 
sometimes  observed.  So  much  depends  upon  the  localization  or  the  general 
diffusion  of  the  manifestations  of  the  disease,  upon  its  restriction  within  the 
limits  of  the  articulations,  or  its  extension  to  the  internal  organs  of  the  body, 
that  no  uniformity  can  be  anticipated  in  the  evolution  of  the  various  symp- 
toms which  constitute  and  complete  the  attack.  In  addition  to  the  repeated 
exacerbations  and  paroxysms  of  articular  disorder,  genuine  relapses  of  the  dis- 
ease are  not  uncommon  during  the  period  of  convalescence.  Such  renewal  of 
the  symptoms  after  their  apparent  subsidence  is  not  uncommon  as  a  conse- 
quence of  premature  suspension  of  treatment  when  salicylic  acid  and  its  com- 
pounds have  been  employed  at  an  early  period  in  the  course  of  the  disease. 
In  certain  cases  a  recurrence  of  the  attack  may  be  experienced  many  times  in 
succession,  even  though  the  intervals  are  characterized  by  complete  restoration 
of  the  health. 

The  duration  of  the  rheumatic  attack  is  exceedingly  variable.  In  many 
cases,  despite  the  disappearance  of  acute  symptoms,  the  patient  remains  for  a 
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long  time  pale  and  debilitated.  The  average  duration  of  a  moderately  severe 
attack  is  from  two  to  four  weeks.  Ordinary  cases  persist  from  three  to  six 
weeks,  but  severe  forms  of  the  disease  may  last  for  three  months. 

In  the  great  majority  of  cases  acute  articular  rheumatism  terminates  in 
complete  recovery  ;  death,  however,  occasionally  results  as  a  direct  consequence 
of  the  attack.  When,  after  a  distinctly  acute  articular  course,  the  disease 
degenerates  into  an  indefinitely  prolonged  arthritis,  the  local  disorder  is  usually 
of  a  scrofulous  character  rather  than  a  form  of  chronic  rheumatism.  Such 
persistence  of  arthritic  disease  is  usually  witnessed  when  only  a  single  joint 
was  orig;inallv  involved. 

Abarticular  Manifestations  of  Acute  Eheumatism. — Most  conspic- 
uous among  the  abarticular  manifestations  of  acute  rheumatism  are  the  affec- 
tions of  the  circulatory  apparatus.  Principally  important  among  these  is 
rheumatism  involving  the  heart.  Such  concurrence  of  cardiac  rheumatism 
with  severe  forms  of  articular  rheumatism  is  a  frequent  event,  but  in  the 
milder  forms  of  articular  rheumatism  cardiac  lesions  are  less  commonly  wit- 
nessed. Yet  this  rule  is  not  without  exceptions.  Severe  cases  of  cardiac  dis- 
ease sometimes  accompany  very  mild  forms  of  articular  disorder.  It  is  im- 
possible to  determine  statistically  the  relative  frequency  of  the  cardiac  and 
the  articular  forms  of  rheumatism,  since  in  a  certain  number  of  cases  the 
existence  of  endocarditis  remains  undiscovered  during  life.  Among  children 
a  considerable  predisposition  to  cardiac  disease  is  manifested,  even  though  the 
external  phenomena  of  rheumatism  be  of  a  comparatively  trifling  character. 
Of  the  different  forms  of  cardiac  disease,  endocarditis  is  probably  the  most 
frequent,  though  this  statement  has  been  disputed. 

Cardiac  rheumatism  is  sometimes  devel^)ped  before  the  occurrence  of  artic- 
ular lesions.  It  may  be  sometimes  recognized  during  the  period  of  apparent 
invasion,  several  days  before  swelling  of  the  joints  appears.  Sometimes  car- 
diac disease  commences  and  persists  for  months  or  even  years  before  any  artic- 
ular disorder  is  manifested  :  it  then  indicates  the  existence  of  that  arthritic 
diathesis  of  which  it  is  perhaps  the  most  conspicuous  syaiptom.  It  is  prob- 
able that  in  the  acute  articular  form  of  rheumatism  the  cardiac  localization  of 
the  disease  commences  with  the  commencement  of  the  fever,  though  it  is  true 
that  the  audible  signs  of  endocarditis  are  not  generally  sufficient  for  recog- 
nition before  the  end  of  the  first  week.  Careful  auscultation  will  determine 
the  existence  of  alterations  in  the  rhythm  of  the  heart,  characterized  by  an 
equalization  of  the  sounds  and  the  intervals  by  which  they  are  separated. 
The  cardiac  pulsations  may  be  exaggerated  in  force  or  reduced  in  vigor,  and 
the  number  of  pulsations  exhibits  considerable  variation.  The  prsecordial 
region  is  sometimes  painful  on  pressure  before  the  exis-tence  of  endocardial  or 
pericardial  sounds  can  be  recognized.  While  it  is  necessary  to  avoid  the  mis- 
take of  considering  anfemic  murmurs  as  evidence  of  endocardial  inflamma- 
tion, it  must  not  be  forgotten  that  there  is  greater  danger  of  overlooking  the 
existence  of  actual  endocarditis.  Auscultation  of  the  heart  should  be  practised 
every  day  in  order  to  avoid  failure  in  the  discovery  of  cardiac  disease. 
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Pericarditis  is  seldom  manifested  before  the  commencement  of  articnlar 
inflammation  :  its  existence  usually  becomes  evident  during  the  second  week 
of  acute  rheumatism  ;  sometimes  its  commencement  dates  from  a  later  period 
of  the  disease.  It  is  often  difficult  to  decide  whether  an  endocardial  murmur 
or  a  pericardial  friction-sound  is  the  result  of  recent  inflammation  or  of  an  old 
lesion.  When  the  auscultatory  sounds  are  fully  developed  at  the  commence- 
ment of  an  attack  and  remain  unchanged  throughout  its  course,  they  are  prob- 
ably occasioned  by  antecedent  disease.  A  recent  inflammation  may  be  in- 
ferred when  the  observer  can  trace  the  origin,  course,  and  change  of  the  aus- 
cultatory signs. 

Cardiac  rheumatism,  like  the  articular  form  of  the  disease,  is  subject  to 
great  variation  in  its  course,  duration,  severity,  exacerbations,  and  termination. 
The  consequences  of  cardiac  disease  are,  however,  more  likely  to  be  permanent 
than  the  lesions  which  involve  the  articulations.  Sometimes,  however,  an 
endocardial  inflammation  may  subside  with  the  subsidence  of  the  articular  dis- 
order, and  leave  behind  no  trace  of  its  existence.  Sometimes,  on  the  contrary, 
the  endocardial  changes  persist  with  increasing  severity,  and  result  in  the 
establishment  of  a  chronic  cachexia,  together  with  all  the  consequences  of 
chronic  valvular  disease  of  the  heart.  While  the  majority  of  mild  cases  ter- 
minate in  complete  recovery,  it  is  probable  that  about  40  per  cent,  of  the  cases 
of  cardiac  rheumatism  result  in  permanent  disease  of  the  circulatory  appa- 
ratus. Acute  articular  rheumatism  therefore  constitutes  one  of  the  most  fre- 
quent causes  for  the  incidence  and  development  of  cardiac  disease. 

Much  discussion  has  arisen  regarding  the  determining  cause  of  cardiac 
inflammation  in  connection  with  acute  rheumatism.  Cardiac  complications 
occur  more  frequently  in  childhood  than  during  adult  life.  For  those  who 
accept  the  infective  origin  of  rheumatism  it  is  easy  to  explain  the  occurrence 
of  endocarditis  by  the  presence  of  infective  agents  or  an  infective  virus  in  the 
blood ;  but  until  such  contagion  has  been  demonstrated  this  explanation  must 
remain  a  matter  of  hypothesis.  The  presence  of  certain  micro-organisms  in 
the  inflamed  tissues  is  what  may  be  usually  observed  whenever  inflammation 
exists  in  any  part  of  the  body,  but  their  special  incidence  upon  the  valves  of 
the  heart  remains  unexplained. 

The  arteries  do  not  directly  participate  in  the  changes  due  to  acute  artic- 
ular rheumatism,  but  they  are  liable  to  a  chronic  form  of  endarteritis  and  peri- 
arteritis, and  to  atheromatous  degenerations  which  are  probably  connected 
more  or  less  indirectly  with  the  pre-existence  of  rheumatic  disease.  The 
veins  are  more  frequently  invaded  by  acute  rheumatic  inflammation  than 
the  arteries,  but  such  forms  of  phlebitis  are  usually  associated  with  chronic 
and  anomalous  manifestations  of  rheumatism  rather  than  with  its  acute  artic- 
ular variety. 

Ceeebral  Rheumatism. — It  is  chiefly  in  the  subarachnoid  network  in  the 
vessels  of  the  pia  mater  that  the  lesions  of  cerebro-spinal  rheumatism  usually 
exist.  The  dura  mater  is  rarely  involved.  When  pachymeningitis  exists,  it 
is  probably  due  to  chronic  alcoholism  or  to  other  diseases  which  antedate  the 
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attack  of  rheumatism.  In  certain  cases  after  death  from  cerebral  rheumatism 
the  only  visible  lesion  is  an  excessive  anaemia  of  the  cerebral  substance  and  of 
its  membranes.  Various  convulsive  or  paralytic  conditions,  indicative  both 
of  iri-itation  and  of  paralysis,  may  be  produced  by  an  anaemic  condition  of  the 
brain. 

The  most  conspicuous  lesions  of  the  cerebro-spinal  structures  are,  however, 
of  a  congestive  nature.  The  subarachnoid  spaces  and  the  serous  cavities  within 
and  without  the  brain  are  distended  with  serum  which  is  sometimes  tinged 
with  blood.  The  veins  of  the  cerebral  envelopes  and  of  the  choroid  plexuses 
are  engorged  with  blood.  If  the  disease  has  been  somewhat  prolonged,  local 
haemorrhages  are  visible  upon  the  surface  of  the  cerebrum,  especially  upon  the 
lateral  and  inferior  portions  of  the  hemispheres.  The  cerebral  substance 
itself  appears  congested,  the  gray  matter  assumes  a  rose  color,  and  incision  of 
the  centrum  ovale  is  followed  by  the  appearance  of  numerous  points  of  blood 
upon  its  white  surface.  In  many  cases  microscopical  examination  indicates 
the  existence  of  actual  inflammatory  exudation  upon  various  points  of  the 
meningeal  surfaces  or  upon  the  pia  mater  and  gray  substance  of  the  cerebral 
hemispheres.  Occasionally  actual  suppuration  may  occur  in  the  cavity  of  the 
arachnoid,  but  in  such  cases  the  course  of  the  disease  is  generally  protracted  and 
obscure.  Usually  the  effusions  are  of  a  serous  character,  and  are  dependent 
upon  an  obstructed  condition  of  the  circulation.  In  the  majority  of  cases' it  is 
probable  that,  like  the  corresponding  lesions  in  the  articulations,  the  pathologi- 
cal changes  in  the  brain  and  in  its  membranes  are  of  a  nature  that  permits  of 
their  rapid  development  and  subsidence,  so  that  in  case  of  recovery  they  may 
often  leave  no  trace  of  their  occurrence. 

It  was  formerly  supposed  that  the  incidence  of  cerebral  rheumatism  could 
be  explained  by  the  assumption  of  a  metastasis  of  the  local  manifestations  of 
the  disease  from  the  joints  to  the  intracranial  tissues ;  but  it  is  now  admitted 
that  cerebral  rheumatism  is  not  to  be  regarded  as  a  metastasis,  but  as  a  partic- 
ular exhibition  of  a  general  disease. 

The  extraordinarily  high  temperature  that  frequently  accompanies  cerebral 
rheumatism  has  been  supposed  to  be  the  cause  of  the  manifestations  of  cere- 
bral disorder ;  but  while  it  is  true  that  an  excessive  temperature  is  potent  to 
produce  disorder  of  structure  and  function  in  the  cerebral  tissues  and  other 
organs  of  the  body,  the  cause  of  such  high  temperature  in  rheumatism  mus't 
be  explained  by  something  different  from  mere  elevation  of  bodily  tempera- 
ture. It  is  also  a  fact  of  observation  that  in  many  cases  of  cerebral  rheu- 
matism no  such  inordinate  rise  of  temperature  is  observed.  Only  when  the 
regulative  centres  are  crippled  is  the  phenomenon  exhibited. 

In  certain  cases  of  cardiac  rheumatism  delirium  and  other  cerebral  dis- 
orders are  sometimes  witnessed  ;  but  such  cardiac  disease  cannot  be  designated 
as  the  sole  cause  of  delirium  and  mental  perversion,  since  disturbances  of 
cerebral  function  are  sometimes  experienced  without  the  coexistence  of  cardiac 
disease  in  any  appreciable  form.  In  - certain  cases,  however,  there  is  an  un- 
doubted connection  between  cerebral  rheumatism  and  cardiac  disease  that  can 
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be  explained  by  the  occurrence  of  cerebral  embolism  or  other  accident  depend- 
ent upon  a  morbid  condition  of  the  circulatory  apparatus. 

Many  authors  have  expressed  the  opinion  that  cerebral  rheumatism  is  due 
to  a  species  of  oscillation  between  the  brain  and  the  articulations  by  which  the 
disappearance  of  articular  inflammation  was  followed  by  local  disturbance  of 
a  cerebral  character.  This  opinion  is  based  upon  the  fact  that  in  many  cases 
of  cerebral  rheumatism  pain  and  swelling  disappear  from  the  joints.  To  this 
explanation,  however,  may  be  objected  the  fact  that  such  disappearance  of 
articular  symptoms  is  not  always  complete,  and  also  the  fact  that  the  course 
of  cerebral  rheumatism  is  sometimes  interrupted  by  remissions  and  exacerba- 
tions that  are  not  coexistent  with  any  return  of  external  manifestations  of  the 
disease. 

It  hardly  needs  to  be  stated  that  the  reference  of  cerebral  rheumatism  to 
the  use  of  certain  therapeutical  agents,  like  quinine,  is  no  longer  tenable,  and 
serves  only  to  be  ranked  with  those  exhibitions  of  popular  ignorance  which 
refer  all  disagreeable  morbid  symptoms  to  the  particular  form  of  medication 
which  may  chance  to  coincide  with  the  special  manifestation  of  the  disease  that 
is  the  subject  of  complaint. 

Cerebral  rheumatism  is  not  a  common  disorder.  It  scarcely  exceeds  3  or 
4  per  cent,  of  the  cases  of  acute  articular  rheumatism.  Like  the  cardiac  form 
of  rheumatism,  the  occurrence  of  cerebral  disorder  is.  subject  to  considerable 
variation  in  the  frequency  of  its  occurrence.  Certain  years  and  certain  seasons 
are  especially  fruitful  in  this  form  of  the  disease :  it  is  more  frequent  among 
men  than  among  women,  but  this  is  probably  due  to  the  greater  degree  of 
exposure  to  inclement  weather  and  to  alcoholism  on  the  part  of  the  male  sex. 
It  is  between  the  ages  of  twenty  and  forty  years  that  this  variety  of  rheuma- 
tism is  most  commonly  witnessed.  It  is  sometimes  experienced  by  children, 
but  they  are  most  liable  to  other  forms  of  nervous  disorder. 

The  influence  of  the  season  of  the  year  is  very  obscure,  and  has  never  been 
reduced  to  a  statistical  form.  It  is,  however,  a  fact  that  exposure  to  cold  may 
act  as  an  exciting  cause  of  the  morbid  manifestations,  just  as  it  may  apparently 
determine  other  localizations  of  rheumatism. 

Chief  among  the  causes  of  cerebral  rheumatism  must  be  ranked  that  vague 
and  unexplained  condition  which  is  designated  by  the  term  "  cerebral  predis- 
position." It  is  among  patients  who  have  either  inherited  or  acquired  a  pre- 
disposition to  cerebral  disorder  that  this  particular  variety  of  rheumatism  is 
manifested.  It  is  among  irritable,  excitable,  melancholic,  ei)ileptic,  and  hys- 
terical subjects  that  cerebral  manifestations  are  most  to  be  feared  during  the 
course  of  acute  articular  rheumatism.  The  occurrence  of  alcoholism,  lead- 
poisoning,  ursemia,  and  the  previous  existence  of  chronic  cerebral  lesions  of 
any  kind,  are  also  to  be  considered  as  predisposing  causes  of  cerebral  rheu- 
matism. It  is  necessary,  however,  to  avoid  the  error  of  mistaking  for  cerebral 
rheumatism  the  concurrence  of  an  ordinary  paroxysm  of  hysteria,  or  an  attack 
of  delirium  tremens  with  acute  articular  rheumatism. 

The  manifestation  of  cerebral  symptoms  is  usually  witnessed  during  the 
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height  of  the  articular  disease,  ordinarily  between  the  fifth  and  twentieth  days 
of  its  course.  They  may  be  developed  in  connection  wnth  any  variety  of  the 
disease,  though  more  frequently  witnessed  in  its  severer  forms.  The  onset  of 
the  attack  is  often  very  sudden,  but  sometimes  it  is  foreshadowed  by  the 
occurrence  of  unusually  high  temperature,  miliary  eruption,  profuse  perspira- 
tion, and  slight  nocturnal  delirium,  together  with  headache  and  inordinate  sen- 
sitiveness about  the  affected  articulations.  In  certain  cases  there  are  sudden 
disturbance  of  vision,  alteration  of  the  pupils,  vertigo,  hallucinations,  difficulty 
of  articulation,  subsultus  tendinum,  and  sudden  disappearance  of  articular 
pain  and  sensibility. 

The  symptoms  of  cerebral  rheumatism  differ  very  little  from  the  ordi- 
nary symptoms  of  cerebral  disorder  from  other  causes.  Headache  is  a  com- 
mon symptom.  Vomiting  is  not  often  witnessed.  Constipation  frequently 
occurs  both  in  the  cerebral  and  in  the  articular  forms  of  rheumatism.  Delir- 
ium is  variable  in  its  form  and  intensity  :  it  often  appears  at  night  and  disap- 
pears during  the  daytime ;  it  can  assume  a  mild  form,  especially  among  chil- 
dren, but  it  is  frequently  violent  and  furious,  and  accompanied  by  a  disposition 
to  noisy  utterance  and  struggling  efforts  to  get  out  of  bed  and  to  escape  from 
the  attendants  of  the  sick-room  :  when  accompanied  by  considerable  increase 
of  temperature  the  symptom  is  more  serious  than  if  the  temperature  remains 
moderate  or  exhibits  some  degree  of  depression.  The  delirium  tends  to 
become  continuous  and  excessive,  sometimes  accompanied  by  convulsions, 
and  merging  finally  into  a  condition  of  coma,  followed  by  death.  In  milder 
forms  of  the  disease  the  delirium  assumes  a  less  violent  character,  and  con- 
sists rather  in  perversions  and  enfeeblement  of  the  intellectual  faculties  than 
in  their  exaltation  and  speedy  abolition.  This  form  sometimes  resembles 
delirium  tremens  or  melancholia  accompanied  by  delusions  of  persecution 
and  other  mental  perversions  of  a  depressive  character.  In  certain  forms 
of  cerebral  rheumatism  delirium  constitutes  almost  the  only  manifestation 
of  cerebral  disorder. 

The  condition  of  coma  is  usually  developed  after  the  occurrence  of  delirium 
or  convulsions,  but  in  certain  cases  it  appears  suddenly,  without  previous  phe- 
nomena, is  accompanied  by  an  inordinately  high  temperature,  and  rapidly 
advances  to  a  fatal  termination. 

Convulsions  are  usually  associated  with  other  characteristic  symptoms  of 
cerebral  disturbance,  but  sometimes  they  constitute  the  only  conspicuous  phe- 
nomenon, and  may  speedily  lead  to  a  fatal  termination.  The  circulation  is 
frequently  disturbed  during  the  course  of  cerebral  rheumatism,  and  the  pulse 
is  liable  to  considerable  acceleration,  independently  of  disturbances  that  may 
be  connected  with  concurrent  cardiac  disease. 

The  extraordinary  elevation  of  temperature  that  accompanies  the  develop- 
ment of  cerebral  symptoms  constitutes  one  of  the  most  conspicuous  phenomena 
of  this  variety  of  rheumatism. 

In  cases  that  are  not  speedily  fatal  the  patient  exhibits  rapid  emaciation 
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and  a  high  degree  of  aiijemia,  dependent  upon  disturbances  of  nutrition  that 
are  consequent  upon  cerebral  disorder. 

The  clinical  varieties  that  are  exhibited  by  cerebral  rheumatism  are  as 
numerous  as  the  patients  themselves,  but  they  may  be  arranged  into  three 
princi])al  groups,  of  which  tlie  first  includes  those  rapid  and  violent  manifes- 
tations of  the  disease  that  are  principally  characterized  by  coma,  convulsions, 
and  death  or  by  violent  delirium  rapidly  terminating  in  death.  The  second 
group  includes  the  largest  number  of  cases,  and  comprises  all  acute  cases 
accompanied  by  cerebral  symptoms,  with  or  without  excessive  elevation  of 
temperature,  in  the  course  of  acute  articular  rheumatism.  The  third  group 
includes  all  cases  of  subacute  and  chronic  cerebral  disturbance  more  or  less 
directly  connected  with  articular  rheumatism.  In  this  group  are  found  the 
forms  of  insanity  of  rheumatic  origin. 

It  is  an  interesting  fact  that  similar  cerebral  disturbances  may  be  associated 
with  gout  and  with  the  mild,  chronic,  irregular,  and  secondary  forms  of  rheu- 
matism. 

The  diagriosis  of  cerebral  rheumatism  is  seldom  difficult,  except  in  the 
prodromic  stage  or  when  the  articular  or  cardiac  manifestations  of  the  dis- 
ease are  absent.  There  is  little  in  the  symptoms  themselves  to  indicate 
the  nature  of  the  cause  of  disturbance.  In  a  large  proportion  of  the  cases 
concurrent  manifestations  of  disease  elsewhere  and  the  history  of  the  case  are 
needful  in  order  to  establish  the  diagnosis. 

Cerebral  rheumatism  is  an  exceedingly  dangerous  disease :  a  large  number 
of  the  cases  terminate  fatally.  The  course  of  the  disease  is  often  rapid, 
tumultuous,  and  speedily  fatal,  yet  recovery  sometimes  occurs  in  an  unex- 
pected manner. 

A  continuous  course  of  the  disease  is  an  unfavorable  indication,  while  the 
occurrence  of  remissions  is  a  favorable  sign.  The  absence  of  a  high  tempera- 
ture may  be  also  regarded  as  a  hopeful  symptom.  Of  the  three  classes  of 
patients  above  indicated,  the  first  yields  the  greatest  mortality,  while  the  third 
affords  the  largest  number  of  recoveries. 

The  mere  presence  of  delirium  in  connection  with  acute  rheumatism  is  not 
particularly  dangerous.  The  occurrence  of  delirium  or  of  convulsions  fol- 
lowed by  coma  is  of  almost  inevitably  fatal  significance. 

A  high  temperature  associated  with  the  symptoms  of  cerebral  rheumatism 
is  of  the  gravest  import.  A  temperature  of  106°  F.  indicates  great  dan- 
ger, and  its  further  ascension  is  almost  always  fatal.  During  the  period  of 
convalescence  and  in  the  coma  that  precedes  death  temperatures  of  110°  or 
111°  F.  are  sometimes  witnessed. 

Spinal  Rheumatism. — Rheumatic  inflammation  of  the  spinal  meninges 
may  accompany  the  course  of  acute  rheumatism.  The  character  of  the  ana- 
tomical changes  is  identical  with  the  similarly  related  changes  in  the  brain  and 
its  envelopes.  When  a  purulent  exudation  is  present,  it  probably  belongs  to 
meningeal  inflammation  of  a  pysemic  character  or  to  those  nervous  diseases 
that  are  accompanied  by  arthropathic  disorders  of  spinal  origin. 
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When  associated  with  the  phenomena  of  cerebral  rheumatism  the  concur- 
rence of  spinal  symptoms  is  frequently  overlooked ;  and  it  is  often  difficult  to 
distinguish  between  rheumatic  pains  in  the  extremities  that  are  dependent  upon 
local  causes  and  those  which  are  excited  by  central  disease  of  the  spinal  cord 
and  meninges. 

It  will  be  found  convenient  to  group  the  different  varieties  of  spinal  rheu- 
matism into  three  classes,  of  which  the  first  includes  the  milder  forms  of  the 
disease,  characterized  by  spinal  pain  that  is  increased  by  pressure  upon  the 
spinous  processes,  and  by  indefinite  pains  in  the  lower  limbs  and  along  the 
larger  nerves.  Occasionally  there  is  a  moderate  reduction  of  muscular  power 
in  the'  lower  limbs,  and  some  difficulty  is  associated  with  the  evacuation  of  the 
bladder.  These  cases  are  attended  by  a  moderate  degree  of  fever ;  their  dura- 
tion is  brief  and  recovery  is  the  rule. 

In  the  second  class  of  cases  there  are  high  fever  with  an  elevated  tem- 
perature, severe  pain  in  the  back  that  is  increased  by  movement,  and  symp- 
toms that  indicate  active  irritation  of  the  meninges  and  roots  of  the  spinal 
nerves.  Sometimes  the  bladder  and  the  rectum  are  paralyzed  :  there  are  vari- 
ous disturbances  of  sensation,  accompanied  by  muscular  contracture,  tremor, 
and  paresis  of  the  lower  extremities.  The  prognosis  is  less  favorable  than  in 
the  previous  class  of  cases,  but  complete  recovery  frequently  occurs. 

The  third  class  includes  the  most  formidable  and  dangerous  cases.  They 
are  chai-acterized  by  intense  fever,  great  elevation  of  temperature,  symptoms 
of  compression  of  the  cord,  muscular  contracture,  tetanic  paroxysms,  paraple- 
gia, paralysis  of  the  bladder  and  rectum,  and  are  usually  accompanied  by  cor- 
responding cerebral  complications. 

Rheumatic  Disorders  of  the  Respiratory  Organs. — The  symptoms 
of  coryza  not  unfrequently  appear  at  the  commencement  of  an  attack  of  acute 
articular  rheumatism.  Similar  invasion  of  the  laryngeal  structures  is  some- 
times experienced,  involving  the  mucous  membrane,  the  muscles,  the  nerves, 
and  the  articulations  of  the  laryngeal  cartilages.  Laryngeal  rheumatism  is 
accompanied  by  laryngeal  pain,  hoarseness,  aphonia,  and  tenderness  on  pres- 
sure over  the  external  surface  of  the  larynx. 

The  trachea  and  bronchi  sometimes  exhibit  evidence  of  inflammation,  asso- 
ciated with  acute  articular  rheumatism. 

Pulmonary  congestion  is  not  an  uncommon  event  during  the  course  of  acute 
rheumatism.  It  may  be  generalized  and  acute,  or  it  may  be  jjartial  and  mod- 
erate in  degree.  The  severe  forms  of  the  disease  are  characterized  by  sudden 
dyspnoea,  with  a  sensation  of  great  compression  and  painful  constriction  of  the 
thorax.  There  are  distressing  cough  and  a  viscid,  bloodstained  expectoration. 
Sometimes  oedema  is  rapidly  developed,  and  the  patient  is  suffocated  by  a  co- 
pious exudation  that  fills  the  air-cells  and  bronchi,  escaping  from  the  tracliea 
in  voluminous  masses  of  foam.  Death  rapidly  follows  the  development  of 
the  suffocative  paroxysm. 

In  the  great  majority  of  cases,  however,  the  course  of  pulmonary  con- 
gestion is  less  rapid  and  severe.   Like  other  forms  of  rheumatism,  it  is  subject 


ACUTE  ARTICULAR  RHEUMATISM. 


165 


to  remissions  and  exacerbations,  and  may  often  be  relieved  by  tlierapentic 
measnres. 

Associated  with  cardiac  rheumatism,  cederaa  of  the  lungs  and  various  other 
pulmonary  and  bronchial  complications  of  a  passive  and  chronic  chai'acter  are 
not  uncommon. 

Genuine  lobar  pneumonia  is  not  often  witnessed  in  connection  with  acute 
rheumatism,  though  it  is  sometimes  thus  associated.  The  pulmonary  mani- 
festations which  present  the  ordinary  symptoms  and  physical  signs  of  pneti- 
monia  during  the  course  of  acute  rheumatism,  and  are  rapidly  dissipated, 
leaving  no  trace  behind,  are  not  to  be  considered  as  genuine  examples  of 
pneumonia,  but  are  of  a  congestive  and  transient  character,  like  the  corre- 
sponding exhibitions  of  rapidly-subsiding  articular  inflammation.  In  the 
majority  of  cases  pulmonary  inflammation  exhibits  the  form  of  broncho- 
pneumonia, pleuro-pneumonia,  or  lobular  pneumonia,  rather  than  the  gen- 
uine lobar  form  of  the  disease. 

Pleurisy  is  frequently  associated  with  cardiac  rheumatism  and  with  the 
other  lesions  of  the  lungs  and  respiratory  passages  which  complicate  the  course 
of  articular  rheumatism.  Its  existence  is  sometimes  overlooked  in  consequence 
of  painful  manifestations  involving  the  thoracic  walls,  the  heart,  or  the  lungs. 
The  symptoms  and  the  course  of  rheumatic  pleurisy  differ  in  no  essential  par- 
ticulai"  from  ordinary  forms  of  the  disease. 

The  Manifestations  of  Acute  Rheumatism  in  the  Alimentary 
Canal  are  principally  observed  in  the  pharynx  and  in  the  intestine  :  it  is  not 
uncommon  for  an  attack  of  acute  rheumatism  to  be  introduced  by  fever,  se- 
vere pain  in  the  pharynx,  and  difficulty  .of  deglutition.  This  is  sometimes 
accompanied  by  painful  swelling  and  difficulty  of  motion  in  the  cervical  mus- 
cles. A  papular  erythema  is  sometimes  also  visible  for  a  short  time  upon  the 
surface  of  the  skiur  These  manifestations  may  be  accompanied,  or  more  gen- 
erally followed,  by  articular  pain  and  swelling.  Sometimes  inflammation  of 
the  tonsil  proceeds  to  suppuration  and  the  formation  of  abscess.  The  painful 
character  of  these  pharyngeal  inflammations  is  unusually  severe,  and  is  but 
slightly  relieved  by  antirheumatic  treatment.  Opiates  alone  are  capable  of 
affording  some  measure  of  comfort  during  the  attack. 

In  certain  rare  instances  rheumatic  pain  is  experienced  in  the  oesophagus 
during  the  course  of  acute  rheumatism.  Gastric  pain  and  intestinal  pain  are 
more  commonly  felt,  but  they  are  often  overlooked  in  consequence  of  the  pre- 
dominance of  other  neighboring  pains.  Sometimes  diarrhoea  occurs,  attended 
with  pain  of  unusual  severity.  Ordinarily  the  liver  remains  inactive,  and  con- 
stipation is  the  rule  during  an  attack  of  acute  rheumatism. 

Rheumatic  peritonitis  is  a  rare  event,  but  it  is  sometimes  experienced  in 
alternation  with  the  articular  manifestations.  It  is  chai'acterized  by  intense 
suffering,  and  is  not  infrequently  fatal. 

Renal  inflammation  is  not  a  common  event  durina:  the  course  of  rheuma- 
tism,  unless  occasioned  by  embolic  obstruction  of  the  renal  vessels  as  a  conse- 
quence of  valvular  disease  of  the  heart.    The  usual  form  of  inflammation 
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when  the  kidneys  are  affected  is  a  slight  catarrh  of  the  uriniferous  tubules, 
which  is  of  brief  duration  and  is  accompanied  by  a  mild  and  transient  form 
of  albuminuria. 

Inflammation  of  the  bladder  is  sometimes  witnessed,  but  it  is  not  a  fre- 
quent event.    The  same  thing  is  true  of  urethritis  and  orchitis. 

Various  cutaneous  eruptions  are  often  observed  in  connection  with  the 
evolution  and  course  of  acute  rheumatism.  Miliaria  and  sudamina  frequently 
appear  as  a  consequence  of  excessive  sweating,  just  as  they  accompany  similar 
conditions  in  other  diseases.  In  the  majority  of  cases  the  eruptions  in  rheu- 
matism exhibit  the  characteristics  of  the  diflPerent  varieties  of  erythema.  They 
may  opcupy  any  portion  of  the  body,  and  may  appear  at  any  time  during  the 
course  of  the  disease.  They  are  frequently  tender  upon  pressure,  and  are 
accompanied  by  considerable  itching.  They  usually  disappear  rapidlv,  and 
are  followed  by  desquamation,  but  sometimes  they  develop  a  vesicular  stage 
before  final  subsidence.  The  papular  eruptions  are  generally  developed  upon 
the  back  of  the  hands,  upon  the  fingers,  lips,  and  nose.  Erythema  margina- 
tum particularly  affects  the  body,  face,  and  neck.  Herpetic  eruptions  appear 
upon  the  face.  Purpuric  patches  are  usually  found  in  the  neighborhood  of 
the  armpits  and  upon  the  lower  limbs,  while  erythema  nodosum  is  generally 
observed  upon  the  lower  limbs  and  over  the  tibia,  where  it  simulates  peri- 
ostitis. The  papular  forms  of  erythema  sometimes  appear  before  articular 
symptoms  are  developed,  closely  resembling  the  eruption  of  roseola  or  scar- 
latina. Urticaria  also  frequently  precedes  the  other  local  manifestations  of 
acute  rheumatism. 

The  occurrence  of  these  various  cutaneous  eruptions  possesses  little  prog- 
nostic significance,  for  they  are  associated  with  mild  forms  of  rheumatism  as 
well  as  with  the  most  dangerous  varieties  of  the  disease.  It  is  probable,  how- 
ever, that  purpuric  and  hsemorrhagic  eruptions  indicate  a  more  dangerous 
tendency  to  dissolution  of  the  blood  than  the  ordinary  mild  and  transient 
rashes. 

Diagnosis  of  Acute  Articular  Rheumatism. — The  symptoms  of  acute 
articular  rheumatism  are  easily  recognized,  and  if  careful  observation  of  the 
heart  and  other  internal  organs  be  practised,  the  visceral  manifestations  of  the 
disease  can  scarcely  be  overlooked.  The  principal  points  in  a  differential  diag- 
nosis depend  upon  a  recognition  of  those  forms  of  articular  inflammation  that 
are  dependent  upon  infective  diseases,  such  as  scarlet  fever,  typhoid  fever, 
relapsing  fever,  puerperal  fever,  diphtheria,  erysipelas,  dysentery,  pytemia, 
septicaemia,  syphilis,  and  gonorrhoea.  Rheumatism  is  seldom  witnessed  dur- 
ing the  first  years  of  life.  The  articular  diseases  which  are  then  experienced 
are  usually  of  a  suppurative  character.  When  rickets  is  accompanied  by  fever 
and  swelling  of  the  articular  extremities  of  the  bones,  it  closely  resembles  rheu- 
matism, but  in  such  cases  the  swelling  is  not  limited  to  the  joints,  but  exten- 
sively involves  the  bones.  Acute  periostitis  occurring  near  tlie  articulations 
may  be  sometimes  mistaken  for  rheumatism.  The  surest  difPerential  indica- 
tion is  derived  from  a  careful  observation  of  the  seat  of  swelling,  which  in 
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periosteal  inflammation  is  situated  upon  the  articular  extremities  of  the  bone, 
and  not  in  the  region  of  the  synovial  capsule. 

The  differential  diagnosis  of  acute  gout  involving  many  of  the  joints  will 
be  greatly  aided  by  the  history  of  the  patient,  though  it  must  be  remembered 
that  gouty  subjects  may  sometimes  experience  acute  rheumatism,  and,  more- 
over, a  rheumatic  attack  sometimes  commences  suddenly  in  the  night,  involv- 
ing the  great  toe,  which  is  the  favorite  seat  of  gout.  In  doubtful  cases  the 
uric-acid  test  may  become  necessary  to  decide  the  diagnosis. 

It  is  not  always  easy  to  determine  the  nature  of  an  inflammation  that 
involves  a  single  joint  alone.  Such  inflammations  are  usually  non-rheumatic 
in  their  character,  but  this  rule  is  not  without  exceptions. 

Prognosis. — With  the  exception  of  cerebral  forms  of  the  disease,  acute 
articular  rheumatism  is  seldom  attended  with  immediate  danger  to  life.  The 
mortality  rarely  exceeds  3  or  4  per  cent.,  even  including  cardiac,  cerebral,  and 
other  visceral  forms  of  the  disease.  The  remote  eventualities  of  the  disease, 
such  as  are  dependent  upon  chronic  valvular  lesions  of  the  heart,  are  not 
included  in  this  estimate.  The  prognosis  in  every  case  of  acute  rheumatism 
is  therefore  not  without  a  certain  degree  of  uncertainty,  since  mild  forms  of 
the  disease  may  sometimes  become  suddenly  transformed  into  most  violent  and 
dangerous  manifestations  of  its  energy.  In  old  age  acute  rheumatism  is  less 
frequently  experienced  than  in  middle  life,  but  it  is  more  liable  to  be  succeeded 
by  chronic  neurotic  disorders  of  a  depressing  character.  When  rheumatism 
appears  during  infancy  and  early  life,  the  prognosis  is  unfavorable  with  regard 
to  the  future,  since  it  indicates  a  predisposition  that  will  render  the  patient 
liable  to  subsequent  attacks  and  to  various  irregular  forms  of  the  disease 
which  may  seriously  compromise  the  health  of  the  individual.  Not  unfre- 
quently  chorea  is  experienced  by  such  patients,  apparently  as  a  sequel  or 
relapse  of  a  rheunaatic  attack. 

At  every  period  during  the  course  of  a  rheumatic  attack  the  occurrence  of 
any  unusual  symptom  or  exaggeration  of  ordinary  phenomena  should  be 
regarded  as  an  addition  to  the  gravity  of  the  prognosis. 

Treatment. — Acute  rheumatism  requires  perfect  rest  in  bed,  where  alone 
it  is  possible  to  secure  that  moderate  action  of  the  heart  which  is  so  desira- 
ble in  a  disease  that  is  disposed  to  concentrate  its  energies  upon  the  central 
organs  of  circulation.  In  order  to  prevent  sudden  refrigeration  of  the  surface 
of  the  body  during  profuse  perspiration  it  is  necessary  to  place  the  patient 
between  flannel  sheets,  but  he  should  not  be  overburdened  with  excessive 
clothing. 

■  Copious  draughts  of  liquid  may  be  allowed,  in  order  to  assuage  the  thirst 
of  the  patient.  Lemonade  and  other  slightly  acidulated  drinks,  milk,  and 
aerated  waters  are  usually  agreeable.  Alcohol  should  not  be  given  during 
the  acute  stage,  but  after  the  development  of  anaemia  and  debility  much 
advantage  may  be  sometimes  obtained  from  the  moderate  use  of  wine  or 
well-diluted  spirits. 

During  the  inflammatory  stage  of  the  disease  animal  food,  with  the  exieep- 
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tion  of  milk,  should  be  withdrawn,  but  after  the  subsidence  of  acute  symp- 
toms, and  especially  during  convalescence,  a  generous  diet  is  admissible :  it  is, 
however,  expedient  to  avoid  an  early  return  to  a  rich  meat  diet ;  fish,  oysters, 
and  the  breast  of  chicken  should  be  preferred  until  recovery  is  far  advanced. 

At  the  outset  of  the  disease  a  mercurial  cathartic  (calomel  gr.  x,  pulv. 
jalap  comp.  gr.  x,  sod.  bicarb,  gr.  v)  is  beneficial  ;  but  during  the  acute  stage 
of  polyarthritic  rheumatism  active  cathartics  should  be  withheld,  since  their 
operation  will  only  increase  the  distress  of  the  patient. 

The  practise  of  bleeding,  which  was  formerly  so  universally  employed,  is 
now  completely  abandoned.  Dry  cups  along  the  spine  may  be  applied  every 
day  with  considerable  benefit,  and  when  the  symptoms  indicate  a  subacute 
form  of  spinal  rheumatism,  the  application  of  Avet  cups  is  often  followed  by 
great  relief. 

In  certain  obstinate  cases  that  do  not  readily  yield  to  ordinary  treatment 
the  application  of  blisters  in  the  neighborhood  of  the  inflamed  joints  often 
affords  great  comfort,  and  is  followed  by  a  subsidence  of  acute  symptoms. 

The  number  of  drugs  that  have  been  employed  by  the  older  physicians  in 
the  treatment  of  acute  rheumatism  is  almost  beyond  computation.  Prominent 
among  them  were  calomel  or  calomel  and  opium,  tartar  emetic,  tincture  of  the 
sesquichloride  of  iron,  lemon-juice,  extract  of  aconite,  tinctures  of  cimicifuga, 
colchicuni,  veratrum  viride,  and  guaiacum,  quinine,  nitrate  of  potassium,  the 
alkaline  carbonates,  bicarbonates,  and  citrates,  chloride  of  ammonium,  caustic 
ammonia,  trimethylamine,  and  numerous  other  vegetable  and  mineral  remedies 
that  have  been  employed  with  indilFerent  success.  The  alkaline  treatment  was 
probably  more  useful  than  any  other  in  their  hands.  It  consisted  in  the  daily 
administration  of  the  bicai'bonate  of  potassium,  of  the  citrate  of  potassium,  or 
the  bicarbonate  of  sodium,  in  doses  of  thirty  to  sixty  grains,  taken  every  three 
or  four  hours  in  an  efiPervescing  draught,  until  the  urine  was  rendered  neutral 
or  slightly  alkaline.  For  the  relief  of  pain  it  was  customary  to  administer 
Dover's  powder  in  ten-grain  doses  every  four  hours.  GaiTod  introduced  the 
practice  of  giving  quinine  with  a  solution  of  bicarbonate  of  potassium.  He 
was  in  the  habit  of  giving  five  grains  of  quinine  with  thirty  grains  of  bicar- 
bonate of  potassium  every  four  hours  :  by  this  method  the  symptoms  of  the 
disease  were  more  readily  relieved  than  by  the  alkaline  treatment  alone.  Duck- 
worth considers  this  method  especially  useful  in  rheumatic  pericarditis  and 
in  great  prostration  of  the  nervous  system.  In  the  form  recommended  by  the 
English  physicians  this  method  of  medication  is  extremely  disagreeable,  but  it 
may  be  rendered  more  tolerable  by  administering  the  quinine  separately  in 
a  wafer,  while  the  alkaline  salt  is  given  in  the  form  of  an  effervescent 
draught. 

In  the  year  1874  Dr.  Maclagan  of  Scotland  undertook  the  treatment  of 
acute  rheumatism  with  large  doses  of  salicin,  but  the  unquestionable  value 
of  this  remedy  has  been  almost  completely  overshadowed  by  the  introduc- 
tion of  salicylic  acid  in  the  year  1875.  This  substance,  discovered  in  1838, 
was  employed  as  an  antifebrile  agent  by  the  Swiss  and  German  physicians 
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Buss  and  Reiss.  They  soon  noted  the  remarkable  effects  of  the  drug  upon 
rheumatic  fever,  and,  publishing  their  observations,  the  use  of  the  new  remedy 
speedily  became  general  throughout  the  civilized  world.  The  new  method  of 
treatment  was  attended  by  a  most  astonishing  effect  upon  the  course  of  acute 
rheumatism,  and  the  therapeutical  methods  which  had  been  previously  em-  » 
ployed  were  soon  relegated  to  the  realm  of  ancient  history.  Patients  who 
formerly  suffered  indescribable  anguish  for  days  and  weeks  in  succession,  with 
scarcely  appreciable  results  from  the  alkaline  solutions  with  which  they  were 
drenched  and  the  sudorific  opiates  with  which  they  were  drugged,  now  found 
themselves  released  from  pain  in  the  course  of  a  few  hours,  and  able  to  leave 
their  beds  and  to  dress  themselves  at  the  end  of  the  third  day.  Opium  and 
morphine  were  no  longer  needed  to  procure  sleep,  and  the  treatment  of  acute 
articular  rheumatism  was  transformed  into  a  positive  pleasure  for  the  physi- 
cian, instead  of  being  the  wearisome  and  heart-sickening  drudgery  so  often 
experienced  in  former  times. 

Pure  salicylic  acid  produces  the  most  prompt  and  certain  effects  in  the 
treatment  of  rheumatic  fever,  but  its  low  degree  of  solubility  has  largely 
interfered  with  .its  use :  for  this  reason  the  salicylates  of  sodium,  of  potas- 
sium, and  of  ammonium  have  generally  replaced  the  acid.  '  Salicylic  acid 
may  be,  however,  administered  in  pills,  capsules,  or  effervescing  draughts. 
The  salicylates  maybe  given  in  a  simple  aqueous  solution  or  in  lemonade: 
whichever  preparation  is  selected,  the  dose  should  be  from  ten  to  fifteen  grains 
every  two  hours  until  the  ears  begin  to  hum  and  articular  pain  and  swelling 
subside ;  the  intervals  between  the  doses  may  be  then  lengthened  to  three  or 
four  hours,  but  a  continuous  influence  of  the  remedy  must  be  sustained  for  at 
least  a  week  after  the  disappearance  of  all  acute  symptoms,  otherwise  relapses 
will  be  frequently  witnessed. 

Salicylic  acid  and  the  salicylates  are  powerful  agents  for  the  reduction  of 
temperature  in  all  forms  of  fever,  but  in  addition  to  their  antipyretic  action 
they  exert  a  special  anodyne  influence  over  the  painful  symptoms  of  rheu- 
matism. Their  influence  upon  the  tumefaction  of  the  affected  joints  is  usu- 
ally conspicuous,  and  is  due  to  their  effect  upon  the  nervous  system,  con- 
trolling the  circulation  and  transudation  of  liquid  from  the  capillaries  about 
the  joints. 

The  effect  of  the  salicylates  upon  cardiac  and  other  visceral  lesions  in  acute 
rheumatism  has  been  debated  at  great  length.  It  is  now  generally  admitted 
that  these  remedies  possess  great  efficacy  for  the  prevention  of  such  lesions, 
but  that  they  are  comparatively  powerless  to  cure  them  when  once  established. 
Many  of  the  failures  to  prevent  cardiac  lesions  have  been  due  to  an  inefficient 
and  timid  administration  of  the  drug  during  the  early  stage  of  the  disease. 

The  manner  in  which  salicylic  acid  produces  its  favorable  influence  is  not 
yet  fully  understood.  It  is  very  efficient  in  the  elimination  of  uric  acid  and 
the  biliary  excreta,  but  its  action  is  not  merely  eliminative  :  it  is  specifically 
anodyne,  and  is  marked  by  great  power  to  regulate  certain  disordered  func- 
tions of  the  nervous  system,  exercising  a  controlling  influence  over  the  libera- 
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tion,  distribution,  and  discharge  of  heat.  It  is  also  probable  that  it  exercises 
a  powerful  influence  over  the  processes  of  metabolism  in  the  tissues. 

The  "failure  of  the  salicylates  to  produce  amelioration  of  the  symptoms  of 
acute  rheumatism  is  frequently  due  to  an  inefficient  administration  of  the 
remedy,  but  in  a  small  number  of  cases  this  explanation  cannot  be  urged  :  it 
is  probable  that  some  of  these  cases  are  not  real  examples  of  rheumatism,  but 
are  of  gonorrhceal  or  septic  origin.  Gouty  patients  and  sufferers  with  febrile 
exacerbations  of  rheumatoid  arthritis  contribute  a  certain  proportion  of  these 
failures.  Sometimes,  however,  especially  among  elderly  people,  the  disease  is 
not  amenable  to  the  salicylates,  and  is  more  favorably  influenced  by  the 
administration  of  quinine  and  the  alkaline  salts,  as  recommended  by  Garrod. 
Anaemic  and  adynamic  patients  are  always  benefited  by  a  tonic  and  stimulant 
treatment  that  improves  the  circulation  and  sustains  the  heart.  In  such  cases 
capsicum,  guaiac,  strychnine,  arsenic,  iron,  and  alcohol  are  of  great  service. 
It  is  in  acute  and  sthenic  forms  of  rheumatism  that  the  salicylates  are  most 
conspicuously  useful. 

The  prolonged  and  vigorous  use  of  the  salicylates  is  sometimes  attended 
with  disagi'eeable  consequences.  Gastric  irritation  may  be  thus  produced,  and 
certain  patients  with  weak  hearts  find  these  drugs  too  depressing  in  their  cha- 
racter. Occasionally  headache  or  a  peculiar  delirium,  accompanied  by  halluci- 
nations identical  with  those  of  delirium  tremens,  may  be  experienced.  It  is 
doubtful  whether  albuminuria  and  hsemorrhagic  effusions  can  be  correctly 
ascribed  to  the  use  of  salicylates,  since  those  accidents  are  sometimes  wit- 
nessed in  the  course  of  rheumatism  when  these  preparations  have  not  been 
administered.  It  is  stated  on  good  authority  that  these  toxic  effects  are 
seldom  if  ever  witnessed  when  perfectly  pure  preparations  are  employed. 
For  this  reason  the  oil  of  wintergreen  and  salicylate  of  sodium  that  has 
been  prepared  with  it  have  been  recommended  by  experienced  practitioners. 
There  can  be  no  doubt  that  the  large  doses  in  which  the  impure  drug  is 
sometimes  given  must  exercise  irritant  and  unfavorable  effects;  but  with 
caution  in  this  respect  no  danger  need  be  apprehended.  Salicylate  of 
sodium  is  the  remedy  most  frequently  employed,  on  account  of  its  ready 
solubility  and  its  comparative  freedom  from  irritating  influences  upon  the 
mucous  membrane  of  the  stomach.  Salol  is  by  many  considered  fully  equal 
to  the  salicylate  of  sodium,  but  its  insolubility  and  its  decided  effects  upon 
the  kidney,  together  with  its  comparatively  high  price,  have  combined  to 
greatly  restrict  its  employment. 

Benzoic  acid  and  the  benzoate  of  sodium  have  been  given  in  the  same 
doses  and  same  manner  as  salicylic  acid  and  the  salicylates,  but  they  possess 
no  advantages  over  those  remedies.  Other  antipyretic  agents — antipyrin.e, 
acetanilid,  and  phenacetin — possess  considerable  power  to  alleviate  the  painful 
and  febrile  symptoms  of  acute  rheumatism,  but  they  are  less  efficient  than  the 
salicylates,  and  antipyrine  is  far  more  depressing  in  its  effect  u{)on  the  heart. 

The  inflamed  and  tumefied  joints  should  be  wra])]jed  in  flannel  or  in  cotton 
wool  covered  with  oiled  silk.    It  is  also  important  that  the  affected  joint  should 
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be  kept  as  motionless  as  possible.  It  sometimes  becomes  necessary  to  apply  a 
well-padded  splint  for  the  purpose  of  preventing  motion  of  the  inflamed  sur- 
faces. Since  the  introduction  of  the  salicylates  the  use  of  evaporating  lotions 
and  anodyne  applications  has  been  rendered  almost  wholly  unnecessary.  The 
same  thing  is  true  of  hypodermic  injections  of  carbolic  acid  and  other  anodynes 
in  the  neighborhood  of  the  painful  articulations.  When  other  treatment  fails, 
the  application  of  blisters  near  the  joints  is  usually  quite  efiPectual.  In  certain 
obstinate  cases  involving  the  wrist  frequent  fomentations  with  water  as  hot  as 
can  be  tolerated  are  very  serviceable. 

The  occurrence  of  endocarditis  does  not  require  any  special  treatment.  It 
was  formerly  customary  to  give  mercury  in  such  cases,  but  the  practice  has 
now  been  generally  abandoned. 

Pericarditis,  in  like  manner,  does  not  require  special  medication  unless  the 
heart-sounds  indicate  cardiac  weakness,  in  which  case  salicin  may  be  substi- 
tuted for  the  salicylates,  and  capsicum  or  camphor  may  be  prescribed.  If  the 
pericardial  sac  be  greatly  distended,  the  operation  of  paracentesis  must  be  per- 
formed by  passing  the  needle  of  an  aspirator  through  the  thoracic  wall  in  the 
fourth  or  fifth  interspace,  near  the  left  border  of  the  sternum.  During  the 
later  stages  of  pericarditis  a  blister  may  be  applied  to  the  preecordial  region, 
and  iodide  of  potassium  may  be  given  for  the  purpose  of  promoting  ab- 
sorption. 

The  occurrence  of  pneumonia  requires  the  same  treatment  as  that  which 
is  ordinarily  employed  in  the  treatment  of  pulmonary  inflammation. 

Phaiyngeal  and  tonsillar  inflammation  is  best  treated  by  the  administration 
of  salicylic  acid  in  an  effervescent  draught.  The  ordinary  gargles  and  topical 
applications  should  be  also  employed,  such  as — 

I^.  Zinc,  sulph.,  3j  ; 

Liquor  calcis, 

Glycerin,  da.  §j. — M. 

Sig.  Apply  with  a  probang  every  two  hours. 

The  occurrence  of  cerebral  rheumatism  accompanied  by  an  inordinate  ele- 
vation of  temperature  demands  the  employment  of  baths,  according  to  the 
method  so  generally  useful  in  typhoid  fever.  The  patient  must  be  placed  in 
a  full  bath  at  the  temperature  of  90°  F.,  and  the  water  should  be  cooled  to 
70°  F.  or  even  as  low  as  60°.  The  patient  should  remain  immersed  in  the 
water,  and  should  be  rubbed  as  thoroughly  as  .possible,  until  he  complains  of 
cold  or  until  the  temperature  of  the  body  has  fallen  to  about  100°  F.  He 
should  then  be  placed  in  bed  and  be  rapidly  dried  in  a  blanket,  receiving  at 
the  same  time  a  cup  of  warm  beef-tea  and,  if  necessary,  an  alcoholic  stimu- 
lant. Reduction  of  temperature,  cessation  of  delirium,  and  natural  sleep 
follow  this  method  of  treatment.  The  baths  should  be  repeated  as  often  as 
the  temperature  approaches  105°  F.  When  the  conveniences  for  the  admin- 
istration of  cold  baths  cannot  be  obtained,  recourse  must  be  had  to  cold  packs 
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and  rubbing  with  ice-water.  It  will  be  always  necessary  to  explain  to  the 
friends  of  the  patient  the  danger  of  the  situation,  together  with  a  positive 
assertion  of  the  benefit  that  may  be  expected  from  refrigeration,  since  popular 
prejudices  are  strongly  opposed  to  the  method. 


SUBACUTE  ARTICULAR  RHEUMATISM. 

This  form  of  the  disease  is  characterized  by  articular  lesions  similar  to 
those  which  are  encountered  in  the  acute  form,  but  their  evolution  is  less 
speedy,  cardiac  and  other  visceral  complications  are  less  frequently  observed, 
and  convalescence  is  more  protracted  than  in  the  acute  disease.  The  local 
articular  manifestations  are  less  painful,  the  large  joints  are  not  invaded  as 
often  as  the  small  joints  of  the  extremities,  but  the  disease  is  much  more 
obstinate  and  tedious  than  when  it  assumes  the  acute  form.  The  subsidence 
of  local  disorder  proceeds  very  gradually,  and  is  often  imperfectly  accom- 
plished, so  that  stiffness  of  the  joints  and  adhesion  of  the  articular  surfaces 
are  more  likely  to  persist  as  a  permanent  result  of  the  disease.  Visceral 
lesions  are  less  frequently  encountered  than  in  acute  articular  rheumatism,  but 
when  they  do  occur  they  are  quite  as  complete  and  as  formidable  as  when  they 
accompany  the  acute  disease.  There  is  no  uniform  relation  between  the  intens- 
ity of  the  articular  manifestations  and  the  severity  of  the  visceral  lesions :  a 
moderate  degree  of  external  disorder  may  be  accompanied  by  the  r^iost  dan- 
gerous alterations  of  structure  in  the  heart  and  other  internal  organs.  In  like 
manner,  though  febrile  symptoms  are  usually  insignificant,  the  blood  becomes 
as  completely  impoverished  as  in  acute  articular  rheumatism.  The  course  of 
subacute  rheumatism  is  quite  continuous,  though  subject  to  partial  remissions 
and  moderate  exacerbations :  there  are  nothing  like  the  rapid  changes  and 
migratory  character  of  acute  rheumatism.  The  duration  of  the  disease  is 
usually  prolonged  from  six  weeks  to  several  months. 

Subacute  articular  rheumatism  must  not  be  considered  as  a  radically  differ- 
ent disease  from  the  acute  form.  The  characteristic  variations  are  founded 
upon  individual  peculiarities  of  constitution  and  temperament  rather  than 
upon  differences  pertaining  to  the  cause  of  the  disease.  It  must  be  admitted, 
however,  that  in  many  cases  the  symptoms  and  behavior  of  the  disorder  closel}' 
resemble  those  of  the  forms  of  rheumatism  that  are  dependent  upon  a  previous 
infection,  such  as  gonorrhoeal  rheumatism.  In  the  present  state  of  ignorance 
regarding  the  ultimate  cause  of  rheumatism  in  general  it  is  impossible  to 
speak  with  decision  regarding  these  matters. 

It  is  often  difficult  to  distinguish  subacute  rheumatism  from  other  chronic 
articular  diseases,  from  secondary  rheumatism,  from  chronic  rheumatism  in  its 
stages  of  exacerbation,  and  from  subacute  varieties  of  gout  that  involve  the 
small  joints.    The  effects  of  colchicum  and  the  application  of  the  uric-acid 
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test  will  often  furnish  the  means  for  discrimination  between  rheumatic  and 
gouty  disorders,  and  the  course  and  termination  of  the  disease  will  distinguish 
it  from  genuine  chronic  rheumatism,  while  attentive  consideration  of  the  his- 
tory will  aid  in  the  differential  diagnosis  between  subacute  articular  rheuma- 
tism and  other  secondary  arthropathies. 

The  prognosis  is  less  serious  than  in  acute  rheumatism,  but  it  must  not  be 
forgotten  that  the  course  of  the  disease  is  usually  longer  and  less  amenable  to 
treatment. 

Treatment. — The  salicylates  and  other  antagonists  of  acute  rheumatism 
are  less  efficient  in  subacute  forms  of  the  disease.  General  co'fistitutional 
treatment  and  restorative  measures  are  of  great  importance.  For  this  pur- 
pose the  administration  of  iodide  of  potassium  and  quinine  is  most  effectual. 
Colchicum  is  of  more  value  when  there  is  considerable  effusion  in  and  about 
the  joints.  The  local  treatment  of  the  tumefied  articulations  is  of  the  greatest 
importance.  The  alfected  joints  should  be  supported  by  the  application  of 
proper  apparatus,  but  passive  movements  must  be  frequently  employed  in 
order  to  prevent  ankylosis.  Hot  fomentations,  flying  blisters  often  rejieated, 
tincture  of  iodine,  wet  cups  when  they  can  be  applied,  and  sometimes  the 
actual  cautery,  are  of  service. 


CHRONIC  ARTICULAR  RHEUMATISM. 

Chrokic  articular  rheumatism  comprises  a  group  of  slowly-develop- 
ing and  long-continued  affections  of  the  articular  or  periarticular  structures 
that  are  dependent  upon  the  same  causes  and  changes  by  which  other  forms 
of  rheumatism  are  produced. 

Etiology. — Chronic  rheumatism  is  a  disease  that  occurs  rather  later  in  life 
than  acute  articular  rheumatism.  It  may,  however,  occur  at  any  age,  though 
the  years  between  forty  and  sixty  afford  the  greatest  number  of  cases.  The 
disease  is  observed  more  frequently  among  women  than  among  men.  Hered- 
itary influences  operate  powerfully  to  favor  its  occurrence. 

Among  the  external  causes  of  chronic  rheumatism,  cold,  damp,  poverty, 
and  social  misery  are  powerful  adjuvants  in  the  development  of  the  disease. 
Disorders  of  the  sexual  apparatus,  especially  gonorrhoea,  are  not  unfrequently 
discovered  among  the  predisposing  causes  of  chronic  rheumatism,  though  gon- 
orrhoea is  more  frequently  followed  by  subacute  articular  rheumatism  than  by 
the  genuine  chronic  disease. 

Pathological  Anatomy. — In  many  cases  of  long  duration  the  articular 
lesions  do  not  exhibit  any  great  degree  of  severity.  The  inflammatory  changes 
are  of  a  superficial  character,  yet  sometimes  they  are  sufficient  to  produce  con- 
traction of  the  aponeuroses  and  tendons,  so  that  the  joints  become  stiffened  and 
deformed.   The  changes,  however,  are  not  as  deep-seated  nor  the  bones  so  pro- 
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foundly  implicated  as  in  rheumatoid  arthritis,  which  in  some  respects  the  dis- 
ease closely  resembles.  The  ulnar  deflection  of  tlie  fingers  and  the  peculiar 
alternate  flexion  and  extension  of  the  successive  phalanges  have  been  described 
by  Jaccoud  under  the  title  of  rheumatisme  chronique  fibreux. 

In  many  instances  chronic  rheumatism  apparently  originates  in  an  acute 
attack,  which  becomes  unusually  prolonged  and  gradually  degenerates  into  the 
chronic  form,  very  much  as  chronic  bronchitis  or  chronic  endocarditis  may  be 
related  to  acute  attacks  of  those  diseases.  In  such  cases  the  articular  lesions 
become  more  or  less  permanent,  and  do  not  yield  to  the  action  of  the  sali- 
cylates. 

Symptoms. — Chronic  articular  rheumatism  frequently  exists  without  any 
conspicuous  visible  signs  in  the  affected  joints.  The  patient,  however,  com- 
plains of  pain,  which  is  aggravated  by  exposure  to  cold  and  damp  weather. 
The  joints  that  are  most  exposed  to  excessive  fatigue  during  the  ordinary  avo- 
cations of  life  serve  as  favorite  seats  for  the  localization  of  the  disease.  The 
large  joints  are  invaded  as  well  as  the  smaller  articulations  without  much 
regard  to  symmetrical  or  peripheral  distribution,  such  as  may  be  usually  ob- 
served in  rheumatoid  arthritis.  The  affected  joints  are  subject  to  exacerba- 
tions of  swelling,  heat,  and  pain,  but  in  many  cases  they  are  merely  stiflFened 
without  visible  swelling  during  the  greater  part  of  the  time.  Their  move- 
ment is  attended  with  a  peculiar  creaking  sound,  which  differs  from  the  grat- 
ing noise  that  is  audible  in  old  cases  of  rheumatoid  arthritis. 

Chronic  endocarditis  sometimes  is  associated  with  chronic  articular  rheu- 
matism, but  such  association  is  less  frequent  than  with  the  acute  form  of  the 
disease. 

Treatment. — Warm  clothing  and  the  avoidance  of  exposure  to  cold, 
damp  weather  are  the  principal  prophylactic  measures  against  chronic  rheu- 
matism. The  local  application  of  iodine  paint  upon  the  affected  joints  is 
useful.  They  may  be  also  benefited  by  careful  friction  with  neats'-foot  oil, 
accompanied  by  judicious  movements  according  to  the  Swedish  method. 
For  internal  medication  iodide  of  potassium  and  quinine,  or  quinine  with 
citrate. of  potassium,  or  the  ammoniated  tincture  of  gnaiacum,  are  the  most 
useful  remedies.  Ichthyol  has  been  alternately  recommended  and  decried  as 
a  remedy  for  the  disease.  The  salicylates  are  useless.  Gener'al  constitutional 
treatment  of  a  character  that  improves  the  quality  of  the  blood  and  invig- 
orates the  general  health  will  greatly  assist  in  the  restoration  of  the  patient. 
In  many  cases  a  long-continued  course  of  cod-liver  oil  has  been  found  service- 
able. Frequent  hot  baths,  accompanied  by  general  and  local  manipulations 
during  the  bath,  are  of  great  service.  The  waters  of  certain  saline,  sulphur- 
ous, and  arsenical  springs  have  been  highly  recommended,  but  the  tliermal 
springs  are  most  efficient,  because  of  their  temperature  rather  than  by  reason 
of  the  mineral  constituents  of  their  waters.  The  temperature  of  the  bath 
should  be  constant,  and  every  precaution  should  be  taken  to  avoid  exposure 
to  a  chill  either  during  or  after  the  bath. 
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ABARTICULAR  RHEUMATISM. 

"  Abarticular  rlieumatism  "  is  a  convenient  term  that  has  been  employed 
for  the  purpose  of  designating  that  extensive  group  of  symptoms  which,  while 
dependent  upon  the  same  causes  with  articular  rheumatism,  are  displayed  in 
those  oi'gans  and  tissues  that  are  not  connected  with  the  joints  themselves.  In 
this  class  may  be  therefore  included  the  forms  of  visceral  rheumatism  that 
have  been  already  considered,  but  there  is  in  addition  a  large  number  of  phe- 
nomena which  may  occur  independently  of  articular  disease  in  subjects  who 
never  exhibit  any  symptoms  of  such  disorder.  It  does  not  follow,  however, 
that  such  patients  may  not  at  some  time  exhibit  articular  symptoms  in  addi- 
tion to  the  ordinary  abarticular  manifestations  which  they  usually  experience. 

Rheumatism  of  the  Skin. — Allusion  has  been  already  made  to  the  coex- 
istence of  certain  cutaneous  eruptions  with  acute  articular  rheumatism,  but  in 
addition  to  these  special  and  accidental  symptoms  of  the  general  disturbance 
that  accompanies  an  attack  of  acute  rheumatism  there  is  an  extensive  class  of 
skin  diseases  that  are  particularly  related  to  the  rheumatic  predisposition. 
These  cutaneous  disorders  sometimes  appear  in  connection  with  other  symp- 
toms of  rheumatism,  but  in  certain  cases  they  exhibit  a  species  of  alternation 
with  the  characteristic  phenomena  of  the  disease.  According  to  Besnier,  the 
cutaneous  eruptions  that  are  specially  related  with  acute  rheumatism  are  the 
various  forms  of  erythema,  urticaria,  purpura,  hydroa,  and  pityriasis.  These 
constitute  the  cutaneous  symptoms  of  acute  rheumatism,  though  they  are  by 
no  means  universally  allied  with  that  disease.  It  is  only  when  they  occur  in 
connection  with  a  rheumatic  predisposition  or  with  distinctly  rheumatic  phe- 
nomena in  other  parts  of  the  body  that  they  are  entitled  to  consideration  as 
integral  parts  of  the  general  rheumatic  outbreak.  Erysipelas  is  not  to  be  con- 
sidered a  rheumatic  disease,  though  it  may  occur  as  a  complication  of  rheu- 
matism or  may  be  experienced  as  a  secondary  consequence  of  a  rheumatic 
attack. 

In  addition  to  the  acute  eruptions  above  mentioned,  there  is  a  considerable 
number  of  chronic  cutaneous  diseases  which,  though  occurring  among  patients 
who  exhibit  no  rheumatic  predisposition,  are  nevertheless  often  witnessed 
under  such  circumstances  and  in  such  association  with  other  rheumatic  phe- 
nomena that  their  dependence  in  certain  individual  cases  upon  the  causes  of 
rheumatism  cannot  be  denied.  Among  these  may  be  mentioned  a  dry  and 
circumscribed  form  of  eczema,  sycosis  involving  the  upper  lip,  various  forms 
of  psoriasis  occupying  the  palms  of  the  hands  as  well  as  the  feet  and  the 
neigiiborhood  of  the  genital  organs,  certain  varieties  of  acne,  and  the  species 
of  prurigo  that  is  popularly  known  as  the  "  winter  itch."  These  disorders 
are  sometimes  benefited  by  treatment  that  is  addressed  to  the  rheumatic 
diathesis,  but  they  are  not  always  amenable  to  such  treatment ;  and 
in  many  instances  some  of  them  are  curable  by  local  applications  without 
regard  to  any  constitutional  condition.    It  is  only  when  clearly  associated  or 
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alternating  with  rheumatic  disorders  that  such  cutaneous  manifestations  can 
claim  the  title  of  rheumatic  diseases  of  the  skin. 

Rheumatism  of  the  Vasculae  Apparatus. — A  notable  connection 
between  endarteritis  and  the  arthritic  diathesis  in  the  widest  acceptation  of  that 
term  has  long  been  remarked.  It  was  the  opinion  of  Cornil  that  calcareous 
degeneration  of  the  vascular  walls  is  dependent  upon  gout,  while  rheumatism 
produces  fatty  degeneration  of  the  larger  arteries.  Gueneau  de  Mussy  has 
shown  that  fully  one-half  of  the  cases  of  chronic  arteritis  are  dependent  upon 
arthritic  causes,  and  that  by  far  the  larger  portion  of  these  arthritic  causes  are 
rheumatic  rather  than  gouty. 

The  effects  of  rheumatism  upon  the  venous  system  are  indicated  by  the 
occurrence  of  varicose  veins  in  the  lower  limbs  and  dilatation  of  the  hsemor- 
rhoidal  veins  and  of  the  little  veins  upon  the  alje  nasi  and  malar  portions  of 
the  face.  Sometimes  similar  festoons  and  rosettes  of  dilated  capillaries  are  vis- 
ible in  the  skin  upon  the  lower  extremities. 

Rheumatism  of  the  Eye  seldom  occurs  in  connection  with  acute  articu- 
lar rheumatism,  but  it  is  sometimes  witnessed  in  chronic  rheumatism  and  with 
secondary  forms  of  the  disease.  There  is  nothing,  however,  in  the  chai'acter- 
istics  of  the  inflammatory  lesions  by  which  they  can  be  distinguished  from 
simple  inflammations  unconnected  with  a  rheumatic  cause. 

Muscular  Rheumatism. — Very  little  is  known  regarding  the  exact  seat 
and  character  of  the  pathological  changes  that  accompany  muscular  rheuma- 
tism. The  mode  of  its  course  and  its  intimate  connection  with  other  phe- 
nomena of  rheumatism  render  its  nature  unquestionable.  It  is  probable  that 
the  seat  of  the  affection  is  located  in  all  the  tissues  that  unite  to  constitute  a 
muscle.  The  most  prominent  characteristic  of  the  disorder  is  the  existence  of 
pain,  that  is  excited  or  aggravated  by  every  form  of  motion  that  involves  the 
affected  muscle  or  group  of  muscles. 

Muscular  rheumatism  is  a  very  common  disease :  with  variable  degrees  of 
severity  it  accompanies  the  majority  of  acute  and  chronic  cases  of  articular 
rheumatism.  It  is  also  often  experienced  as  an  independent  affection.  It 
occurs  without  mucli  relation  to  the  season  of  the  year,  and  it  is  probably  as 
common  in  the  tropics  as  in  the  temperate  zone,  since  it  prevails  wherever 
perspiration  is  liable  to  be  suddenly  suppressed  by  exposure  of  the  body  to 
cold  air.  It  is  a  disease  of  all  ages,  though  in  its  persistent  and  chronic  forms 
it' affects  old  people  rather  than  children  and  yonng  adults.  Mere  difference 
of  sex  probably  exerts  no  other  influence  upon  the  liability  to  the  disease 
beyond  the  fact  that  men  are  more  subject  to  exposure  tlian  women.  Heredi- 
tary traits  and  the  possession  of  the  rheumatic  diathesis  exercise  a  predomina- 
ting influence  in  the  causation  of  the  disease. 

Sudden  refrigeration  of  the  body  during  perspiration  is  the  principal  excit- 
ing cause  of  muscular  rheumatism.  Unilateral  cliilling  of  the  surface,  such 
as  is  experienced  when  the  patient  sits  beside  an  open  window  in  a  draught  of 
cool  air,  is  thought  to  be  especially  prejudicial. 

Very  conspicuous  is  the  influence  of  injuries,  strains,  and  over-exertion  of 


CAL  societr 

ABABTIGULAB  RHEUMATISM.  177  ' 

the  muscles.  The  muscles  that  have  been  thus  over-excited  are  most  liable  to 
invasion  by  the  disease :  for  this  reason  its  manifestations  are  frequently  local- 
ized in  the  lumbar  region,  in  the  shoulders,  or  in  the  muscles  of  the  extremi- 
ties, according  to  the  previous  occupation  that  may  have  determined  the  par- 
ticular character  of  muscular  exertion  before  the  attack. 

The  pathological  changes  that  exist  in  muscular  rheumatism  are  not  well 
understood,  since  the  disease  is  rarely  fatal  and  the  opportunity  for  anatom- 
ical study  is  seldom  enjoyed.  In  fatal  cases  of  acute  articular  rheumatism 
the  affected  muscles  exhibit  the  changes  characteristic  of  inflammation.  Th6 
muscular  fibres  are  swelled  and  granular  or  in  a  state  of  vitreous  degenera- 
tion. It  is  probable  that  slight  manifestations  of  a  similar  tendency  might  be 
discovered  in  ordinary  muscular  rheumatism  were  the  opportunity  afforded  for 
investigation.  In  certain  cases  there  is  an  evident  atrophy  of  the  muscles — a 
fact  that  indicates  an  affection  of  the  trophic  nerves  by  which  the  nutrition  of 
the  muscles  is  controlled. 

Among  the  clinical  symptoms  of  muscular  rheumatism,  pain  is  the  most 
conspicuous.  It  is  excited  by  every  muscular  contraction,  by  pressure,  by 
variations  of  temperature,  and  by  modifications  of  the  electric,  barometric, 
and  hygrometric  conditions  of  the  atmosphere.  Pain  is  frequently  worse  at 
night,  and  is  aggravated  by  the  warmth  of  the  couch.  It  is  sometimes  lanci- 
nating and  paroxysmal ;  in  other  cases  it  is  deep,  dull,  and  fixed ;  while  in 
still  other  cases  it  is  movable  and  transient,  flitting  from  place  to  place  with 
surprising  rapidity. 

The  affected  muscles  do  not  often  exhibit  any  visible  changes.  When 
swelling,  tenderness,  heat,  and  redness  are  apparent,  the  muscle  is  probably 
invaded  by  some  other  form  of  inflammation.  Sometimes  tenderness  is  not 
experienced  on  pressure  over  the  entire  muscle,  only  certain  fasciculi  being 
affected,  while  others  escape. 

The  affected  muscles  are  generally  instinctively  relaxed,  and  as  far  as  pos- 
sible maintained  in  a  position  to  avoid  contraction.  The  muscles  are  not  act- 
ually paralyzed,  but  they  are  spontaneously  relieved  from  duty  in  order  to 
avoid  the  pain  that  would  accompany  their  movement.  Genuine  rheumatic 
paralysis,  when  it  occurs,  is  the  result  of  lesions  involving  the  nerves  that  are 
distributed  to  the  muscles. 

.Fever  is  only  observed  in  certain  acute  cases  or  when  associated  with  acute 
articular  rheumatism.  Sometimes  in  chronic  cases  the  exacerbations  of  pain  are 
accompanied  by  a  transient  febrile  movement  that  is  especially  severe  at  night. 

Acute  muscular  rheumatism  is  generally  manifested  in  a  single  muscle  or 
group  of  muscles,  such  as  the  sterno-cleido-mastoid,  deltoid,  or  lumbar  mus- 
cles. The  chronic  forms  of  muscular  rheumatism  are  much  more  widely  dis- 
tributed, involving  many  muscles  at  the  same  time  or  in  rapid  succession. 
Wherever  muscular  tissue  exists,  there  the  manifestations  of  the  disease  may 
be  experienced.  In  the  majority  of  cases  the  striated  muscles  are  the  seat  of 
the  disease,  but  occasionally  non-striated  muscular  fibres,  like  the  muscles  of 
the  oesophagus  and  of  the  bladder,  give  signs  of  participation. 
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The  duration  of  muscular  rheumatism  is  exceedingly  variable.  Brief  and 
acute  cases  rapidly  recover,  but  chronic  forms  of  the  disease  may  continue 
interminably. 

The  diagnosis  of  muscular  rheumatism  is  determined  by  observation  of 
pain  which  is  aggravated  by  muscular  contraction  rather  than  by  pressure 
upon  the  muscular  substance.  In  muscular  rheumatism  there  is  absence  of 
the  painful  points  that  are  characteristic  of  neuralgia,  and  there  is  no  real 
paralysis  and  contracture,  such  as  are  observed  in  cases  of  neuritis.  In  cer- 
tain cases  the  suddenness  of  the  attack  and  the  rapid  development  of  stiffness 
and  immobility  of  the  affected  parts  point  to  rheumatic  rather  than  to  any 
other  cause  for  the  painful  manifestations,  as  when  a  stiff  neck  or  a  crick  in 
the  back  or  a  painful  stitch  in  the  side  are  suddenly  developed. 

So  far  as  danger  to  life  is  concerned,  the  prognosis  is  good,  but  the  occur- 
rence of  muscular  rheumatism,  especially  in  young  children,  is  a  serious  indi- 
cation of  the  existence  of  the  arthritic  diathesis,  rendering  the  prognosis  unfa- 
vorable so  far  as  future  manifestations  of  that  predisposition  are  concerned. 
When  repeated  attacks  are  experienced  there  is  danger  of  the  development  of 
a  cachectic  condition  or  of  local  muscular  paralysis  or  contracture  as  a  conse- 
quence of  participation  of  the  nerves  in  the  disease. 

Treatment. — Severe  forms  of  muscular  rheumatism  require  the  adminis- 
tration of  anodynes  and  opiates.  A  hypodermic  injection  of  morphine  fre- 
quently serves  to  arrest,  as  if  by  magic,  the  painful  manifestations  of  the  dis- 
ease. So  grateful  is  this  experience  that  the  danger  of  thus  contracting  the 
opium  habit  must  not  be  overlooked.  Sometimes  hypodermic  injections  of 
pure  water  afford  equal  relief,  but  this  method  is  attended  with  considerable 
uncertainty.  Warm  applications  generally  afford  considerable  comfort.  Rub- 
ber bags  filled  with  hot  water,  bags  of  hot  sand,  or  of  heated  salt — in  fact, 
anything  that  can  retain  heat  for  a  considerable  time — will  afford  relief.  The 
old-fashioned  expedient  of  covering  the  affected  muscles  with  several  layers  of 
flannel,  and  then  passing  a  heated  flat-iron  backward  and  forward  over  the 
painful  spot,  is  an  excellent  method  for  relieving  the  dull  pain  that  is  some- 
times so  distressing.  The  use  of  electrical  brushes,  massage,  cupping-glasses, 
and  friction  with  stimulating  liniments  is  frequently  beneficial,  but  these 
measures  are  all  sometimes  followed  by  failure.  Mustard  plasters  and  flying 
blisters  are  very  effectual  for  the  relief  of  pain.  In  many  instances  the  pro- 
motion of  perspiration  is  exceedingly  beneficial :  for  this  purpose  the  Turkish 
bath  or  an  alcohol  sweat  is  of  great  value.  In  certain  cases,  however,,  these 
expedients  are  unsuccessful,  and  it  becomes  necessary  to  employ  the  methods 
that  are  useful  in  the  treatment  of  rheumatism  of  the  nerve-trunks ;  in  such 
cases  benefit  can  be  sometimes  obtained  from  electric  baths  or  from  weak  con- 
tinuous currents  of  electricity  that  are  applied  for  many  hours  consecutively. 

Rheumatism  of  the  Nerves. — Multiple  peripheral  neuritis  sometimes 
follows  acute  articular  rheumatism.  It  is  accompanied  by  the  usual  symptoms 
of  neuritis,  and  is  often  followed  by  trophic  changes.  The  ulnar  nerve  is  a 
favorite  seat  of  such  rheumatic  inflammation.    The  muscles  of  the  hand 
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undergo  atrophy  and  contracture,  and  the  skin  over  the  phalanges  assumes 
the  dry  and  glossy  appearance  so  commonly  observed  in  other  forms  of 
neuritis. 

Neuralgic  pains  of  a  rheumatic  character  are  not  uncommon,  though  it 
may  be  sometimes  difficult  to  distinguish  between  neuralgia  from  simple 
exposure  to  cold  and  genuine  rheumatic  neuralgia.  The  history  of  the 
case  and  the  associated  symptoms  must  be  considered  in  order  to  arrive 
at  a  probable  diagnosis. 

Although  rheumatic  neuralgia  may  be  experienced  in  any  nerve,  it  is  the 
sciatic  nerve  that  is  most  frequently  thus  affected.  Chronic  sciatica  is  always 
highly  suggestive  of  the  arthritic  diathesis,  and  is  more  frequently  of  rheu- 
matic than  of  gouty  origin. 

Abarticular  Rheumatism  of  the  Internal  Organs. — Various 
chronic  and  subacute  yet  distressing  affections  of  the  brain  and  spinal  cord 
sometimes  have  their  origin  in  rheumatism.  Chronic  cerebral  rheumatism  is 
characterized  by  vertigo,  noises  in  the  ears,  a  certain  amount  of  deafness,  loss 
of  sleep,  hypochondria,  failure  of  memory,  loss  of  appetite,  and  general  debil- 
ity. In  certain  cases  the  symptoms  of  insanity  of  a  depressive  tyjje  are 
unmistakable.  The  duration  of  the  disease  may  continue  for  months  or  for 
years :  it  is  sometimes  relieved  or  disappears  altogether  upon  the  occurrence 
of  the  articular  manifestations  of  rheumatism. 

Hemicrania  is  another  manifestation  of  abarticular  rheumatism,  with  which 
it  is  related  in  a  manner  analogous  to  its  relation  with  gout  and  other  varieties 
of  arthritism. 

Chorea  is  in  numerous  cases  undoubtedly  connected  with  a  rheumatic  pre- 
disposition :  it  is  by  many  authors  regarded  as  an  abarticular  manifestation 
that  is  peculiar  to  early  life,  since  childi'en  suffer  more  frequently  than  adults 
from  abarticular  rheumatism. 

Various  phenomena  of  spinal  irritation  can  be  often  referred  to  a  rheu- 
matic cause.  They  are  characterized  by  pain  in  the  back  and  loins  at  night, 
accompanied  by  nocturnal  priapism  that  is  not  relieved  by  copulation,  and  by 
indefinite  sensations  of  discomfort  in  the  ovaries  or  in  the  scrotum.  Some- 
times these  nocturnal  pains  are  experienced  in  the  coccyx,  rectum,  or  bladder, 
and  are  associated  with  various  forms  of  myalgia,  rendering  life  miserable 
notwithstandiug  the  general  appearance  of  health  by  which  the  patients  are 
characterized.  A  rheumatic  cause  for  all  these  affections  should  not  be  hastily 
assumed  without  sufficient  proof  drawn  from  other  unquestionable  manifesta- 
tions of  a  rheumatic  character. 

In  the  alimentary  canal  rheumatism  occasionally  produces  painful  sensa- 
tions in  the  tongue.  Paroxysmal  difficulty  of  swallowing  is  sometimes  experi- 
enced as  a  result  of  a  rheumatic  condition  of  the  oesophageal  muscles.  Dilata- 
tion of  the  stomach,  acid  dyspepsia,  pyrosis,  flatulence,  vertigo,  and  gastralgia 
are  not  uncommon  among  rheumatic  patients.  These  symptoms  frequently 
alternate  with  external  manifestations  of  a  rheumatic  character  or  with  other 
visceral  symptoms  of  the  disease. 
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Intestinal  flatulence,  constipation,  or  diarrhoea,  alone  or  alternately  and 
consecutively,  are  common  symptoms  of  internal  rheumatism.  Rheumatic 
diarrhoea  is  frequently  very  obstinate  and  of  long  duration.  It  should  always 
be  suspected  in  cases  of  chronic  diarrhoea  for  which  no  other  cause  can  be  dis- 
covered. Certain  severe  forms  of  intestinal  colic  are  similarly  connected  with 
rheumatism,  and  are  successfully  treated  in  accordance  with  the  indications 
that  are  thus  afforded.  It  is  probable  that  certain  cases  of  hepatalgia  with  or 
without  icterus,  and  of  catarrhal  jaundice,  are  dependent  upon  a  rheumatic 
cause. 

Rheumatic  atfections  of  the  kidney  are  very  ephemeral  and  of  trifling 
importance :  while  gout  inflicts  serious  injury  upon  the  kidney,  rheumatism 
is  seldom  followed  by  any  important  disturbances  of  that  organ.  The  same 
thing  is  true  of  the  other  urinary  and  sexual  organs.  Rheumatic  neuralgia 
of  the  ilio-scrotal  nerves  extending  to,  and  also  involving,  the  testicle  is  not 
uncommon. 

Rheumatism  of  the  uterus  is  probably  a  rare  event,  but  the  cervical  por- 
tion of  the  organ  is  undoubtedly  subject  to  many  of  the  lesions  and  pains 
that  are  characteristic  of  rheumatism  involving  the  dermal  and  subdermal 
tissues  of  the  body.  Various  mucous  inflammations  and  herpetic  eruptions 
about  the  neck  and  cervical  canal  of  the  uterus  are  of  this  character. 

Of  the  same  character  are  many  of  the  so-called  herpetic  manifestations 
within  the  pharynx.  Catarrhal  affections  of  the  respiratory  organs  are  usu- 
ally frequent  and  obstinate  among  rheumatic  subjects.  Sudden  and  violent 
attacks  of  coryza  and  of  hay  fever  are  often  thus  related.  Laryngeal  and 
bronchial  inflammations  also  acquire  similar  characteristics  when  they  occur 
in  rheumatic  subjects.  Sudden  attacks  of  hoarseness  and  of  spasmodic  cough 
may  be  thus  explained.  In  like  manner  the  phenomena  of  asthma  may  be 
excited  by  causes  that  are  dependent  either  upon  a  rheumatic  or  a  gouty  pre- 
disposition, and  in  many  instances  its  paroxysms  alternate  with  the  external 
manifestations  of  cutaneous  rheumatism. 

Besides  all  the  above-enumerated  forms  by  which  abarticular  rheumatism 
reveals  itself,  there  still  remains  an  innumerable  army  of  cases  in  which  the 
disease  lies  masked  under  various  indefinite  nervous  symptoms.  Of  these, 
none  are  persistent  or  pathognomonic.  They  are  multiple,  variable,  and 
fugitive,  yet  persistent  so  far  as  the  individual  is  concerned.  They  may  be 
considered  as  nervous  manifestations  of  an  otherwise  latent  arthritic  diath- 
esis, upon  which  their  ultimate  dependence  is  often  demonstrated  by  some 
unmistakable  explosion  of  the  ordinary  forms  of  rheumatism. 

Chief  among  the  causes  of  these  nervous  manifestations  of  masked  rheu- 
matism must  be  ranked  the  neurotic  constitution,  that  peculiar  nervous  state 
which  is  either  hereditary,  congenital,  or  acquired.  A  debilitated  condition 
of  particular  organs  of  the  body,  and  that  goueral  physical  deterioration  which 
results  from  debauchery,  over-exertion,  neglect  of  exercise,  care  and  anxiety, 
associated  with  unwholesome  hygienic  surroundings,  are  common  causes  that 
favor  the  manifestations  of  masked  rheumatism.    The  existence  of  such  a 
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fundamental  predisposition  needs  only  the  action  of  the  exciting  causes  of 
ordinary  rheumatism  to  arouse  a  whole  train  of  morbid  symptoms  which 
chiefly  involve  the  internal  visceral  nerves.  The  patient  becomes  irritable, 
despondent,  incapable  of  active  intellectual  occupation  ;  his  sleep  is  uncei'tain, 
interrupted,  and  unrefreshing ;  there  is  a  morbid  susceptibility  to  cold  ;  dys- 
pepsia, neuralgia,  palpitation,  vertigo,  and  innumerable  other  vague  manifes- 
tations of  visceral  nervous  disorder  make  their  appearance.  These  phenomena 
are  usually  experienced  during  cold  weather  :  sometimes  the  patient  seems  to 
be  wholly  relieved  during  the  heat  of  summer  or  after  a  vacation  in  the  coun- 
try, but  with  the  return  of  damp  and  autumnal  weather  or  during  the  winter 
and  chilly  spring  months  the  symptoms  are  renewed  and  persist  until  the 
return  of  summer.  In  confirmed  and  chronic  cases,  however,  there  is  a  lia- 
bility to  manifestation  of  morbid  symptoms  with  every  change  of  weather,  so 
that  the  patient  becomes  a  veritable  living  barometer,  sensitive  to  every  change 
of  atmospheric  pressure,  moisture,  electrical  condition,  and  direction  of  wind. 

The  treatment  of  the  condition  thus  indicated  demands  particidar  atten- 
tion to  the  general  health  rather  than  to  the  individual  symptoms  of  which  the 
patient  complains.  Long-continued  medication  with  small,  tonic  doses  of 
quinine  is  often  the  best  treatment  for  the  debilitated  constitution.  With  this 
remedy  may  be  associated  iodide  of  potassium  in  small  doses,  iron,  and  cod- 
liver  oil.  Local  symptoms  may  be  sometimes  relieved  by  the  application  of 
dry  cups  and  various  anodyne  or  irritating  liniments.  The  long-continued 
practice  of  massage  is  also  invaluable,  and  hydropathic  treatment  should  never 
be  neglected  in  "obstinate  cases.  The  mineral  constitution  of  the  various  ther- 
mal springs  is  of  much  less  importance  than  the  degree  of  temperature  of  the 
water.  Warm  baths,  careful  massage,  and  change  of  air  constitute  the  prin- 
cipal advantages  connected  with  hydrothermal  treatment. 

Secondaey  Rheumatism. — The  term  "  secondary  rheumatism  "  has  been 
applied  to  certain  forms  of  articular  disease  which  occur  as  a  consequence  of 
particular '  infective  diseases.  Of  these  the  most  common  varieties  are  the 
arthropathies  that  sometimes  follow  mumps,  scarlet  fever,  typhoid  fever, 
relapsing  fever,  puerperal  fever,  pytemia,  dysentery,  syphilis,  and  gonorrhoea. 
Until  the  discovery  of  the  actual  cause  of  rheumatism  it  will  be  impossible  to 
speak  positively  regarding  the  exact  relation  that  exists  between  such  articular 
diseases  and  genuine  rheumatism.  It  is  probable,  however,  that  their  ultimate 
causes  are  dilferent,  but  that  the  local  manifestations  of  the  action  of  such 
various  causes  possess  a  degree  of  resemblance  that  is  based  upon  the  common 
identity  of  the  tissues  in  which  the  local  changes  are  exhibited.  It  is  in  the 
highest  degree  improbable  that  there  can  be  any  other  point  of  union  between 
scarlatinal  or  gonori'hceal  rheumatism  and  genuine  articular  rheumatism.  This 
view  is  rendered  still  more  probable  by  the  failure  of  antirheumatic  remedies, 
like  the  salicylates,  when  administered  in  cases  of  gonorrhoeal  or  scarlatinal 
arthritis.  The  characteristics  of  these  pseudo-rheumatic  disorders  can  be 
therefore  most  appropriately  considered  in  connection  with  the  diseases  from 
which  they  respectively  originate. 


DISEASES  OF  THE  BLOOD. 

By  WILLIAM  OSLER. 


Introduction. 

The  blood  may  be  looked  upon  either  as  a  fluid  tissue  in  which  the 
corpuscles  represent  the  cells  and  the  plasma  the  matrix,  or  as  an  internal 
medium  bearing  the  same  relation  to  the  constituent  tissues  of  the  body  as  the 
external  medium  does  to  the  individual  as  a  whole.  The  corpuscles  make  up 
a  little  less  than  one-half  of  the  weight  of  the  blood,  the  rest  being  plasma. 
The  latter  contains  in  solution  the  fibrin-forming  factors,  various  proteid  sub- 
stances, extractives,  gases,  and  salts.  In  healthy  persons  the  composition  of 
the  blood  varies  within  extremely  narrow  limits,  so  well  compensated  are  the 
"  outgoings  "  by  the  "  incomings  "  in  the  different  regions  of  the  body. 

During  the  past  half  century,  and  more  particularly  during  the  last  decade, 
much  has  been  added  to  our  knowledge  of  the  blood  and  its  functions,  most 
of  the  advances  having  been  gained  through  improved  methods  of  histological 
and  microscopical  technique. 

In  the  healthy  adult  human  body  there  are  three  kinds  of  corpuscles  to  be 
made  out :  (1)  the  red ;  (2)  the  white ;  and  (3)  the  so-called  blood-plaques. 

The  red  blood-corpuscles  are  homogeneous,  circular,  biconcave  disks,  aver- 
aging 7.5  fi  =  0.001  millimetre)  in  diameter.  They  are  non-nucleated  cells, 
consisting  of  a  colorless  framework  or  stroma  (discoplasraa),  to  which  is  united 
in  a  peculiar  way  the  red  coloring  matter,  haemoglobin  (paraplasnia);  the  com- 
bination being  such  as  to  prevent  the  extraction  of  the  haemoglobin  by  the 
serum,  in  which  it  is  easily  soluble,  and  at  the  same  time  protect  it  from  faulty 
processes  of  oxidation. 

The  white  blood-corpuscles,  on  the  other  hand,  are  larger  cells,  all  nucle- 
ated. There  are  several  varieties  of  them,  differing  in  their  size,  contractility, 
nuclear  form,  protoplasmic  granulation,  and  probably  in  function,  although  on 
this  latter  point  we  are  as  yet  profoundly  ignorant.  Some  of  them  are  capable 
of  active  amoeboid  movement,  which  may  be  watched  with  ease  in  fresh  blood 
specimens.  The  leucocytes  will  be  classified  and  further  described  when  we 
speak  of  the  differential  methods  of  staining  them. 

The  blood-plaques,  or  blood-plates,  of  Bizzozero  are  now  generally  recog- 
nized as  normal  blood-elements.  They  have  been  described  under  different 
names,  and  the  most  various  functions  have  been  assigned  to  tliem.  Tluis 
Hayem  regards  them  as  the  ordinary  red  corpuscles  in  an  earlier  stage, 
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and  so  calls  them  hsematoblasts.  They  are  gm^ll,  roundish,  colorless  pro- 
toplasmic disks,  which  in  fresh  blood  specimens  have  a  tendency  to  adhere 
to  one  another,  forming  little  aggregations  resembling  bunches  of  grapes. 
They  stain  well  in  aqueous  solutions  of  the  basic  anilines,  particularly  in  gen- 
tian-violet. These  clumps  of  blood-plates  have  long  been  known  as  Schultze's 
granule-masses.  The  idea  of  Lowit,  that  they  are  formed  in  part  by  a  pre- 
cipitation of  globulins  from  the  blood-plasma  and  in  part  represent  portions 
of  broken-up  white  blood-corpuscles,  is  scarcely  tenable.  Personal  observation  ^, 
of  the  blood  of  newly-born  rats  convinced  me,  and  I  think  will  convince  any 
experienced  histologist,  that  these  bodies  are  as  much  independent  elements  as 
are  the  red  or  white  cells.  They  have  a  diameter  of  from  1.5  to  3.5  yt,  and, 
according  to  Schielferdecker  and  Kossel,  are  of  high  specific  gravity.  The 
blood-plates  must  not  be  confounded  with  the  so-called  "  invisible  corpuscles  " 
described  by  Norris,  the  latter  being  simply  ordinary  red  globules  deprived  of 
their  haemoglobin.  I  described  them  as  main  constituents  of  white  thrombi — 
an  observation  confirmed  by  Bizzozero,  and  still  more  clearly  demonstrated  by 
the  investigations  of  Eberth  and  Schimmelbusch,  and  later  by  Welch. 

The  Origin  of  the  Corpuscles. — Although  Oppel  in  a  recent  exhaustive 
review  of  the  literature  of  the  subject  has  been  able  to  refer  to  the  contribu- 
tions of  over  one  hundred  investigators  in  this  field,  it  must  be  admitted  that 
our  knowledge  of  the  origin  of  the  blood-corpuscles  either  in  embryonic  or 
post-embryonic  life  is  even  now  in  an  unsatisfactory  and  unsettled  state. 
We  shall  briefly  mention  here  the  views  which  seem  to  be  best  founded. 

During  the  first  few  weeks  of  embryonic  life  there  are  no  blood-corpuscles 
formed.  When  they  do  appear  they  come  chiefly  from  mesoblastic  cells,  of 
which  certain  solid  columns  are  laid  down — the  rudiments  of  the  future  blood- 
vessels ;  the  central  cells  become  loosened  and  break  apart,  gradually  accumu- 
late haemoglobin  in  their  perinuclear  protoplasm,  and  form  the  first  blood- 
corpuscles.  The  cells  lining  the  hollowed-out  columns  are  differentiated  to 
form  the  vessel  walls.  These  first  corpuscles,  Mdiich  are  nucleated,  are  large 
and  oval;  resembling  somewhat  the  red  corpuscles  of  amphibians.  Many 
workers  believe  in  an  endoblastic  origin  for  the  red  blood-cells  at  this  stage. 
In  the  latter  embryonal  period  the  question  of  corpuscular  origin  becomes 
more  complex,  and  to  explain  it  the  most  divergent  theories  have  been 
advanced.  The  writers  of  the  early  half  of  the  century  were  of  the  opinion 
that  the  liver  manufactured  most  of  the  red  blood-corpuscles,  either  from  cells 
of  its  parenchyma  or  from  the  interior  of  its  rudimentary  vascular  columns. 
The  later  investigators  favored  the  idea  that  other  organs  (e.  g.  the  spleen  and 
bone-marrow)  also  took  on  a  blood-building  function.  Bizzozero,  basing  his 
conclusions  on  his  own  work  and  on  the  investigations  of  Foa  and  Salvioli, 
believes  that  in  mammals  during  foetal  life  the  circulating  blood,  the  liver,  the 
spleen,  and  finally  the  bone-marrow,  represent  successive  centres  for  the  forma- 
tion and  multiplication  of  the  red  cells.    Howell  substantially  agrees  with  this, 

'  Cf.  Proceedings  Royal  Society,  1874;  Med.  News,  1886,  Apl.  3  ;  Centralblatt  f.  med.  Wissen- 
schaften,  1882,  No.  301. 
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and  thinks  that  the  newly-forming  vessels  all  over  the  body  give  rise  to  blood- 
cells  by  a  softening  of  the  central  cells  of  the  columns — a  fact  which  has  been 
proven  at  least  for  the  vessels  of  the  posterior  limb. 

The  nucleated  corpuscles  formed  in  the  later  embryonic  period  are  smaller, 
and  non-nucleated  forms  soon  appear,  so  that  by  the  fifth  month  in  the  human 
foetus  the  majority  of  red  cells  are  non-nucleated.  At  birth  there  are  very  few 
nucleated  red  blood-corpuscles  present  in  the  blood,  and  they  soon  disappear 
entirely.  In  the  adult  the  red  corpuscles  are  formed  almost  entirely  from  the 
nucleated  red  cells  which  are  found  in  the  red  marrow  of  bones,  discovered 
independently  by  Neumann  and  Bizzozero  in  1868,  and  since  then  carefully 
studied  by  many  prominent  histologists.  The  transformation  of  these  nucle- 
ated cells  into  the  ordinary  red  globules  probably  takes  place  by  a  process  of 
extrusion  of  the  nucleus,  although  many  still  believe  that  the  nucleus  gradually 
vanishes  within  the  cell.  The  number  of  nucleated  globules  in  the  marrow 
becomes  enormously  increased  where  there  have  been  great  losses  of  blood,  and 
in  all  severe  anaemias  they  may  be  found  in  the  circulating  blood.  The  nucle- 
ated cells  may  divide  at  least  once  in  the  bone- marrow  by  a  karyokinetic  pro- 
cess. It  is  from  certain  light-bordered,  homogeneous,  colorless  marrow-cells 
(erythroblasts)  that  these  true  hsematoblasts  arise,  which,  as  I'  have  pointed 
out,  are  not  to  be  confused  with  leucocytes.  The  leucocytes  probably  never 
change  into  red  globules,  although  that  idea  first  advanced  by  Wharton  Jones 
is  still  maintained  by  some  authors.  The  view  of  Hayem,  that  the  red  glo- 
bules develop  from  the  blood-plaques,  has  not  been  confirmed  by  other 
observers. 

As  to  the  origin  of  the  white  blood-corpuscles  still  less  is  known.  A  cer- 
tain number  come  from  the  lymph-glands,  while  others  apparently  have  their 
birthplace  in  the  spleen  or  bone-marrow. 

In  a  most  interesting  series  of  articles  on  blood-formation  Lowit  regards 
the  lymph-glands,  spleen,  and  bone-marrow  as  blood-forming  organs,  and 
claims  that  in  each,  from  a' common  mother-cell,  two  kinds  of  cells  free  from 
hsenioglobin  are  formed,  erythroblasts  and  leukoblasts,  the  latter  having  amoe- 
boid movement.  The  nucleus  of  the  leukoblasts  is  relatively  large,  and  con- 
tains one  or  more  lumps  of  chromatin  connected  by  radiating  lines  with  the 
chromatin  nuclear  membrane.  The  erythroblasts  are  never  amoeboid,  and 
have  no  true  nucleoli ;  they  divide  through  mitosis,  the  leukoblasts  dividing 
through  amitosis  (divisio  indirecta  per  granula).  His  erythroblasts  go  over 
into  the  blood,  as  a  rule,  free  from  haemoglobin.  They  gradually  accumulate 
coloring  matter  there,  and  so  become  nucleated  red  blood-corpuscles;  the  nucleus 
in  the  main  becomes  disintegrated  and  gradually  disappears  by  absorption. 

An  exhaustive  review  of  the  different  theories  of  blood-formation,  together 
with  the  results  of  his  own  exjierimental  work,  will  be  found  in  Howell's 
article  in  the  Journal  of  Morphology  for  June,  1890.  Howell  maintains  that 
the  red  blood-corpuscles  in  extra-uterine  life  are  derived  from  the  nucleated 
red  cells  (normoblasts)  by  a  process  of  nuclear  extrusion  (the  process  in  health 

'  Centralblall  /.  med.  Wissenschaften,  1878. 
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goes  on  in  the  marrow),  while  in  anaemia  some  normoblasts  are  allowed  to  pass 
over  into  the  cii-culating  blood.  The  nucleated  red  cells  divide  by  karyo- 
kinesis,  and  have  their  origin  in  still  less  mature  forms,  which  in  their  turn 
are  derived  from  colorless  erythroblasts,  the  latter  having  resulted  from  suc- 
cessive mitotic  divisions  of  the  well-known  marrow-cells  with  vesicular  nuclei. 
He  believes  that  under  certain  pathological  conditions  with  extreme  anaemia 
the  spleen  may  again  assume  its  red-cell  building  function,  which  under  nor- 
mal conditions  it  gives  up  at  birth.  The  view  advanced  by  Howell,  that  all 
the  white  elements  of  the  blood  are  developed  from  the  small  lymphocytes, 
cannot  be  regarded  as  proven,  but  most  histologists  agree  with  him  in  think- 
ing that  a  polymorphous  nucleus  in  the  ordinary  leucocyte  indicates  a  com- 
mencing retrogressive  change. 

The  fact  that  the  nucleus  of  the  normoblasts  is  extruded  rather  than 
absorbed  has  been  supported  by  numerous  observations  of  the  blood  of  anaemic 
patients  in  my  wards,  but  as  to  the  ultimate  fate  of  the  extruded  nucleus 
nothing  definite  can  at  present  be  said. 

Briefly  summing  up  our  knowledge  of  the  haemopoietic  organs,  we  may 
say  that  in  the  adult  the  bone-marrow  undoubtedly  takes  the  most  important 
part  in  the  formation  of  the  red  globules.  There  is  also  much  evidence  in 
favor  of  its  being  a  developmental  centre  for  white  blood-corpuscles.  The 
spleen  has  always  been  regarded  as  a  blood-making  organ,  yet  we  must  admit 
that  if  we  look  for  confirmation  from  experimental  work  we  find  almost  no 
support  for  this  theory.  The  lymphatic  glands  and  adenoid  tissue  generally 
are  the  seats  of  a  constant  production  of  colorless  corpuscles,  but  there  is  no 
proof  that  they  stand  in  any  developmental  relation  to  the  red  cells.  The 
liver  in  adult  life  does  not  manufacture  blood-corpuscles,  but  must  rather  be 
looked  upon  as  a  seat  of  blood-destruction.  We  may  say,  therefore,  that  as 
to  the  exact  origin  of  the  formed  elements  of  the  blood  we  are  still  far  from 
having  reached  any  unanimity  of  opinion.  Only  a  few  points  are  definitely 
settled,  and  we  must  wait  for  further  investigations  to  clear  up  the  subject. 

Whatever  may  be  the  mode  of  blood-regeneration,  every  clinician  must 
have  been  struck  with  the  remarkable  rapidity  with  which,  after  profuse 
bleeding,  the  normal  proportion  of  red  blood-corpuscles  may  be  restored,  the 
new  corpuscles  sometimes,  under  favorable  conditions,  being  manufactured  at 
the  rate  of  thirty,  forty,  or  even  fifty,  thousand  per  c.  mm.  a  day. 

The  lifetime  of  a  red  blood-corpuscle  we  do  not  know  ;  it  probably  varies 
considerably.  The  bile-coloring  matters  and  certain  of  the  urinary  pigments 
would  appear  to  have  their  origin  in  an  altered  haemoglobin — a  condition 
which,  if  true,  would  call  for  the  daily  destruction  of  many  red  globules. 
So  far  as  we  are  able  to  see,  however,  the  corpuscles  when  worn  out  are 
removed  from  the  blood  before  they  have  undergone  any  marked  changes. 
Though  it  is  impossible  as  yet  to  speak  with  certainty  with  regard  to  the 
mode  of  disintegration,  the  spleen  and  liver  are  believed  to  be  the  organs  in 
which  the  red  cells  are  broken  up.  Occasionally  in  the  normal  spleen,  liver, 
and  bone-marrow  large  cells  can  be  seen  filled  with  red  corpuscles,  and  it  has 
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been  thought  that  these  are  blood-destroying  cells.  The  changes  which  the 
red  corpuscles  undergo  in  the  marrow,  liver,  and  spleen  have  been  carefully 
studied  by  Quincke  and  Peters,  who  have  seen  the  pigment  stored  up  within 
the  cells  of  those  organs  in  the  form  of  an  albuminate ,  of  iron,  ready  prob- 
ably to  be  used  over  again  in  the  development  of  new  corpuscles. 

Blood-plasma. — The  study  of  the  blood-plasma  is  daily  assuming  a 
greater  importance,  notwithstanding  the  tendency  to  attribute  all  serious 
blood-changes  to  corpuscular  alterations.  It  contains  water,  a  certain  amount 
of  serum-albumin  and  serum-globulin,  with  small  quantities  of  inorganic 
salts — sodium,  calcium,  potassium,  and  magnesium. 

The  investigations  recently  carried  on  in  connection  with  the  question  of 
immunity  have  led  to  a  knowledge  of  certain  previously  unsuspected  prop- 
erties of  the  serum,  Grohman,  Nuttall,  Behring,  Nissen,  Buchner,  and  others 
have  proved  experimentally  that  the  fresh  blood-serum  of  mammals  has  pow- 
erful germicidal  properties.  This  bactericidal  power  of  the  serum  of  different 
animals  varies,  and,  what  is  still  more  interesting,  the  mixing  of  the  serum  of 
one  animal  with  that  of  another  results  in  the  destruction  of  the  germicidal 
powers  of  both.  What  the  substance  is  that  possesses  these  peculiar  powers  it 
is  difficult  to  say.  It  must  be  an  exceedingly  unstable  body,  since  it  is  ren- 
dered inactive  by  warming  at  a  temperature  of  55°  C.  for  half  an  hour,  and 
exposure  to  light  also  robs  the  serum  of  its  germ-killing  influence, 

Landois  some  time  ago  pointed  out  that  the  blood-serum  of  one  animal 
had  a  destructive  action  on  the  red  blood-corpuscles  of  an  animal  of  a  differ- 
ent species — a  fact  which  explains  the  worse  than  useless  practice  of  blood- 
transfusion  from  lower  animals  to  man,  Buchner  has  shown  that  this  "  globu- 
licidal "  action  of  the  serum  is  quite  analogous  to  its  germicidal  action.  Not 
only  are  the  red  blood-corpuscles  destroyed  by  the  foreign  serum,  but  the  leu- 
cocytes are  killed,  as  shown  by  examination  on  the  warm  stage.  Buchner 
further  refers  the  antitoxic  action  of  the  blood-serum  of  immune  animals  to  a 
quite  analogous  chemical  action.  He  does  not  believe  that  these  substances, 
germicidal,  globulicidal,  and  antitoxic,  can  be  simple  "  dead  "  proteids  in  solu- 
tion, but  regards  them  as  highly  complex  molecular  combinations  which  in 
some  peculiar  way  are  dependent  for  their  integrity  on  a  loose  combination 
with  salts  of  the  alkalies.  Hankin  terms  these  bodies  alexins,  and  believes 
them  to  be  derived  from  the  leucocytes,  particularly  the  eosinophile  variety, 
which  secrete  them  on  suitable  provocation. 

The  whole  question  is  particularly  interesting  from  a  therapeutic  stand- 
point, and  at  present  "  blood-serum  therapy  "  (i.  e.  the  injection  of  the  serum 
of  immune  individuals  into  others  as  a  protective  or  curative  measure)  is  full 
of  promise.  Some  astonishing  results  by  this  method  in  cases  of  tetanus  are 
claimed  by  the  Italian  school,  and  in  Berlin  experiments  are  being  carried  on 
by  the  Klemperers  and  others  in  connection  with  pneumonia  and  the  so-called 
anti-pneumotoxin. 

Isotonia  and  Hyperisotonia  of  the  Blood-serum. — The  term  "  isotonic 
solution  "  was  introduced  by  Hamburger  in  1886.    It  is  well  known  that  the 
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haemoglobin  of  the  red  blood-corpuscles  is  extracted  from  the  stroma  when 
blood  is  mixed  with  distilled  water.  If  one  uses  in  place  of  the  distilled  water 
a  solution  of  sodium  chloride  of  certain  strength  as  a  diluent,  the  coloring 
matter  will  not  be  dissolved  out.  The  salt  solution  which  is  just  strong 
enough  to  prevent  the  solvent  action  has  been  called  by  Hamburger  "  isotonic." 
Several  methods  of  determining  the  isotonic  concentration  of  the  serum  clin- 
ically have  been  devised  by  Landois,  Hamburger,  Limbeck,  Lakers,  and  others. 
Of  course  the  less  the  concentration  of  the  salt  solution  necessary  to  conserve 
'  the  corpuscles  in  any  given  case,  the  greater,  if  we  may  say  so,  is  the  isotonia 
of  the  serum.  We  say  the  same  thing  when  we  state  that  the  resistance  of  the 
corpuscles  depends  upon  the  isotonic  concentration  of  the  serum  or  plasma. 
Strictly  speaking,  an  isotonic  serum  would  be  one  in  which  there  were  just 
enough  salts  to  prevent  destruction  of  the  corpuscles  at  the  moment.  The 
maintenance  of  such  a  condition  would,  however,  be  hazardous,  as  every  inges- 
tion of  liquid  from  the  alimentary  canal  would  result  in  the  destruction  of 
many  red  blood-cells.  As  a  matter  of  fact,  the  plasma  always  contains  a 
greater  percentage  of  salts  than  is  necessary  to  prevent  the  extraction  of  the 
haemoglobin  from  the  discoplasma ;  hence  the  origin  of  the  term  "  hyperiso- 
tonia"  of  the  plasma  or  serum. 

Certain  other  pathological  alterations  of  the  blood-plasma,  such  as  cho- 
Isemia,  uraemia,  lithaemia,  melithsemia,  and  lipacidsemia,  will  be  considered  in 
full  in  connection  with  the  diseases  in  which  they  occur. 

Before  speaking  of  the  diseases  of  the  blood  we  shall  discuss  briefly  the 
methods  of  examination  to  be  employed,  for  a  full  appreciation  of  which,  how- 
ever, a  rigid  study  of  the  text-books  which  contain  the  technical  details  and  prac- 
tical work  in  the  laboratory  under  a  competent  instructor  are  indispensable. 

Examination  of  Fresh  Blood. — A  microscopic  slide  and  thin  glass  cover 
being  cleaned  as  thoroughly  as  possible,  and  the  lobule  of  the  ear  or  a  fiuger- 
tip  (the  former  being  less  sensitive)  having  been  washed  off  with  alcohol  or  ether 
and  thoroughly  dried,  a  slight  puncture  is  made  with  a  sterile  lancet  or  needle,  and 
the  first  drop  or  two  of  blood  which  exudes  wiped  away.  The  cover-slip,  being 
held  with  a  pair  of  forceps,  is  then  applied  lightly  to  the  summit  of  the  pro- 
jecting drop,  care  being  taken  not  to  allow  the  glass  to  come  in  contact  with 
the  patient's  skin.  Little  or  no  pressure  should  be  used  in  expelling  the 
blood-droplet.  The  cover-glass  is  then  placed  at  once  upon  the  slide,  and 
if  the  technique  has  been  perfect  the  drop  will  be  spread  out  into  a  thin 
layer.  The  specimen  may  be  examined  immediately  with  a  one-twelfth  inch 
oil-immersion  lens.  The  form  and  color  of  the  red  blood-corpuscles  should 
be  noted,  the  relative  number  of  whites  and  reds,  the  activity  of  the  amoeboid 
movement  of  the  leucocytes,  the  presence  or  absence  of  parasites  (the  plasmodia 
of  malaria,  spirilla  of  relapsing  fever).  One  can  make  out  sometimes  the  pre- 
dominance of  certain  leucocytic  forms,  and  'if  there  be  a  large  number  of  nucle- 
ated red  blood-corpuscles,  they  may  be  seen  in  the  fresh  specimen.  Some  care 
must  be  exercised  not  to  allow  the  oil-drop  to  reach  the  edge  of  the  cover-glass 
or  the  specimen  will  be  destroyed. 
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Enumeration  of  the  Corpuscles. — In  a  healthy  man  there  should  be  from 
five  to  five  and  a  half  millions  of  red  corpuscles  in  a  cubic  millimetre  of  blood, 
the  number  in  women  being  normally  a  little  under  this.  The  white  blood- 
corpuscles  vary  in  number  at  difi^erent  times  of  the  day  ;  thus,  they  are  more 
numerous  after  a  meal  than  during  the  digestive  process.    Speaking  generally, 


Fig.  3. 
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TliDiua-Zeiss  Blood-cOuntiug  Apparatus  (Liiuljcck). 


A.  Melangeur :  a,  Capillary  tube  in  which  the  blood  is  taken  ;  b.  Chamber  for  mixing  the  blood  with 
the  diluting  solution;  c  Glass  ball  to  aid  in  mixing  the  blood  with  the  diluting  solution. 

B.  Cross-section  of  the  chamber  in  which  the  blood  is  counted. 

C.  Section  of  the  field  on  wliich  the  blood  is  counted,  showing  thirty-six  squares. 

D.  Diagram  of  the  whole  field. 
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the  average  number  of  white  corpuscles  to  the  cubic  millimetre  is  from  5000 
to  7000.  The  best  apparatus  for  counting  these  formed  elements  is  the  now 
well-known  instrument  of  Thoma-Zeiss.  (See  Fig.  3.)  The  blood  is  diluted 
in  the  "  mixer  "  (a)  one  hundred  or  two  hundred  times  with  a  saline  fluid  of 
specific  gravity  corresponding  to  that  of  the  blood.  In  my  clinic  the  solution 
recommended  by  Toison  is  used,  since  it  contains  a  little  methyl  violet,  by 
which  the  white  blood-cells  are  tinged  and  are  as  easy  to  count  as  the  red. 
The  drop  of  the  mixture  placed  in  the  blood-counting  cell  (B)  should  be  free 


Fig.  4. 


The  Blitz-Hedin  Hsematokrit :  a,  Capillary  tube  for  blood  mixture  ;  6,  Frame  for  holding  tubes 

(Limbeck). 

from  air-bubbles,  and  when  the  cover-glass  has  been  adjusted  one  should  be 
able  to  see  Newton's  rings  at  the  margin  of  the  drop.  It  is  necessary  to  wait 
until  the  corpuscles  have  all  settled  to  the  bottom  of  the  cell  before  beginning 
the  count.  Two  whole  fields  (see  Fig.  3,  c  and  D,  16  large  squares  or  400 
small  squares  in  each)  should  be  counted  for  the  reds,  and  at  least  four 
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whole  fields  for  the  whites.  Although  the  process  of  counting  and  calculating 
is  not  a  complicated  one,  yet  careful  and  conscientious  work  is  required  in  order 
that  the  results  attained  may  be  reliable.  With  the  Thoma-Zeiss  counter  an 
experienced  hsematologist  should  not  make  an  error  of  more  than  2  or  3  per 
cent. 

The  centrifugal  machine  has  been  applied  to  blood-counting  in  the  form  of 
the  heematokrit  (Fig.  4)  of  Blitz-Hedin,  and  is  said  to  give  as  accurate  results 
as  the  haemocytometer.  Its  clinical  value  has  been  definitely  settled  by  Judson 
Daland/  working  under  the  direction  of  von  Jaksch  in  Prague.  The  blood  is 
mixed  with  an  equal  volume  of  a  2.J  per  cent,  solution  of  bichromate  of  potas- 
sium, or,  as  some  prefer,  of  Miiller's  fiuid,  and  placed  in  a  capillary  tube  in 


Fig.  5. 


Gowers'  Haemoglobinometer :  A,  Closed  tube  containing  the  standard  mixture;  B,  Tube  in  which  the 
blood  and  water  are  mixed ;  C,  Pipette  for  collecting  the  blood  ;  D,  Bottle  and  pipette  for  distilled 
water ;  E,  Lancet  for  obtaining  the  blood  (Limbeck). 

the  hsematokrit.  The  wheel  is  then  turned,  and,  the  tube  revolving  at  the  rate 
of  9000  revolutions  per  minute,  the  red  blood-corpuscles,  being  relatively  of 
higher  specific  gravity  than  the  white,  go  to  the  periphery,  and  the  volume  is 
read  oflF  on  the  graduated  capillary  tube.  A  long  series  of  experiments  has 
^  Fortschritte  der  Medicin,  1891,  Nos.  20  and  21. 
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been  made  which  show  that  in  healthy  young  men  the  red  blood-corpuscles 
occupy  44  to  66  parts  in  100  volumes  of  blood,  the  average  in  55  cases  being 
51.618.  The  average  of  the  control  blood-counts  made  with  a  Thoma-Zeiss 
counter  in  the  same  series  of  cases  was  5,130,248  to  the  cubic  millimetre,  so 
that  a  volume  on  the  scale  of  the  hsematokrit  corresponds  to  99,390  red  blood- 
cells.  Where  the  volume  of  the  reds  was  45  to  65,  the  whites  occupied 
about  one  volume ;  in  a  case  of  leuksemia  the  whites  occupied  thirteen  vol- 
umes. Of  course  one  volume  of  whites  corresponds  to  many  fewer  cells  than 
a  volume  of  reds.  The  examination  takes  only  about  ten  minutes,  and  thus 
there  is  a  saving  of  much  time  and  labor.  There  are  several  objections  which 
may  be  raised  to  the  use  of  the  instrument,  particularly  in  the  study  of  the 
grave  anaemias,  in  which  the  volume  of  macrocytes  varies  materially  from  the 
volume  of  the  ordinary  blood-corpuscles ;  but  there  seems  little  doubt  that 
when  certain  improvements  already  suggested  iiave  been  made  the  instrument 
will  be  generally  adopted. 

The  enumeration  of  the  blood-plaques  has  so  far  served  no  distinct  practi- 
cal purpose.  Normally  there  are  present  from  200,000  to  500,000  in  the  cubic 
millimetre. 

Examination  of  the  Coloring-  Matter. — The  instruments  of  Gowers 
(Fig.  5),  Malassez,  and  Hayem  are  being  entirely  replaced  by  the  convenient 
hsemometer  devised  by  von  Fleischl.  (See  Fig.  6.)  Like  the  blood-counter 
of  Zeiss,  there  go  with  it  many  little  technical  points  inattention  to  which  will 
lead  to  very  erroneous  results.  The  color  of  the  blood,  diluted  in  definite  pro- 
portions with  distilled  water,  in  one  compartment  is  to  be  compared  with  that 
of  water  in  a  second  adjacent  compartment,  beneath  which,  by  means  of  a 
thumbscrew,  a  wedge  of  red  glass  (Cassius's  Goldpurpur)  is  moved  until  the 
tints  of  the  two  chambers  exactly  correspond.  The  scale  showing  the  per- 
centage of  hfemoglobin  may  then  be  read  olf.  The  examination  must  be 
made  with  the  aid  of  artificial  light  and  in  a  dark  room.  The  blood  nor- 
mally contains  a  little  less  than  14  per  cent,  of  hfemoglobin,  the  number  100 
on  the  scale  of  von  Fleischl  corresponding  to  13.44  per  cent. 

Having  counted  the  corpuscles  and  determined  the  percentage  of  haemoglo- 
bin, it  is  easy  to  calculate  the  individual  corpuscular  richness  in  coloring  matter 
(valeur  globulaire) — a  point  of  much  practical  value  in  the  differential  diagno- 
sis of  certain  forms  of  anaemia. 

There  are  times,  however,  when  it  is  desirable  to  add  to  a  quantitative  the 
results  of  a  qualitative  estimation  of  the  coloring  matter  of  the  blood.  This 
may  be  best  done  by  means  of  the  spectroscope,  of  which  certain  inexpensive 
forms  have  been  invented  which  are  suitable  for  clinical  purposes.  Thus, 
carbondioxide  poisoning  leaves  traces  in  the  blood  which  can  be  recognized 
by  the  spectroscope  for  weeks  after  the  intoxication. 

The  Study  of  Dried  and  Stained  Specimens. — In  the  diagnosis  of  blood 
diseases  it  is  to  Ehrlich  of  Berlin  that  we  owe  the  increased  precision  obtained 
by  a  color-analysis  of  the  formed  elements  of  the  blood.  He  makes  use  of 
Koch's  method  of  preparing  cover-glass  specimens.   A  drop  of  blood  is  allowed 
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Fig.  6. 


a,  Stand ;  b.  Opening  into  which  the  double  chamber  fits ;  c.  White  plate  from  which  light  is  reflected 
through  the  chamber  ;  cl.  Frame  with  the  wedge  of  colored  glass  which  passes  under  the  chamber ; 
e.  Screw  by  which  the  glass  is  moved  ;  /,  Double  chamber  which  holds  the  blood  and  water ;  g,  Capil- 
lary tube  to  collect  the  blood ;  h,  Pipette  for  adding  the  water  (Limbeck). 


to  spread  out  into  a  thin  layer  between  two  cover-slips,  wliicli  are  then  quickly- 
separated  and  allowed  to  dry  in  the  air.  Forceps  (see  Fig.  7)  are  used  for  hold- 
ing the  cover-glasses,  since  the  moisture  of  the  fingers  alters  the  shape  of  the  cor- 
puscles. Specimens  so  prepared  may  be  set  aside  in  labelled  boxes  and  examined 

Fig.  7. 


Forms  of  Forceps  for  holding  Cover-glasses. 


PLATE  I. 
Fig.  1. 


Blood  stained  with  Ehrlich's  "Triple  stain"  of  acid  fuchsin,  methyl  green, and  orange  G.  Drawn  with 
the  camera  lucida  from  normal  blood  :  a,  red  corpuscles  ;  6,  lymphocytes  ;  c,  large  mononuclear  leu- 
cocytes ;  d,  transitional  forms ;  e,  neutrophilic  leucocytes  with  polymorphous  nuclei  (polynuclear 
neutrophiles) ;  /,  eosinophilic  leucocytes. 


Fig.  2. 


Same  stain  as  in  Fig.  1 :  g,  myelocyte;  h,  nucleated  red  corpuscle  (normoblast),  from  a  case  of  spleno- 
myelogenous  lukaemia  ;  i,  nucleated  red  corpuscle  (megaloblast),  from  a  case  of  pernicious  anremia. 
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at  leisure.  Before  staining  the  specimens  must  be  heated  (according  to  Ehrlich, 
on  a  copper  bar)  for  from  one  to  two  hours  at  a  temperature  of  120°  C,  in  order 
to  fix  the  haemoglobin  of  the  red  disks,  otherwise  it  would  be  extracted  by  the 
staining  fluid.  In  the  granulated  cells  of  the  body  Ehrlich  finds  several  varie- 
ties of  "  specific  granulations,"  the  classification  depending  upon  their  specific 
behavior  toward  certain  groups  of  dyes,  their  form,  size,  and  conditions  of 
solubility.  He  divides  the  aniline  dyes  into  two  groups,  acid  and  basic — a 
nomenclature  at  first  misleading,  since  most  of  the  dyes  are  used  in  the  form 
of  neutral  salts.  By  an  acid  dye  is  meant  one  in  which  the  staining  agent  is 
the  acid  part  of  the  salt,  while  in  a  basic  coloring  matter  it  is  the  base  that  has 
the  staining  power.  A  combination  of  a  staining  base  with  a  staining  acid  forms 
the  so-called  neutral  dye.  Of  these  three  classes,  ammonium  picrate  might  be 
given  as  an  example  of  the  first,  rosanilin  acetate  of  the  second,  and  rosanilin 
picrate  of  the  third.  Altogethei*,  Ehrlich  has  been  able  to  demonstrate  in  the 
cells  of  different  animals  seven  definite  and  distinct  granulations  :  one  cell 
never  contains  more  than  a  single  variety  of  granules.  Only  three  of  these 
are  found  in  human  blood,  and  only  two  have  as  yet  been  shown  to  be  of 
practical  diagnostic  value : 

(1)  The  eosinophilic,  or  «-granulation.  (Plate  I,  Fig.  1  (/).)  This  is 
found  in  cells  with  fairly  large  nuclei  which  contain  relatively  large  ovoid  or 
round,  highly  refractive,  fat-like  granides,  which  stain  by  all  the  members  of 
the  acid  group  of  dyes,  and  by  no  others.  Erhlich  has  proved  that  these 
granules  are  made  up  of  •  neither  fat  nor  haemoglobin,  but  believes  them  to  be 
of  an  albuminous  nature,  a  product  of  the  secretory  action  of  the  cell-pro- 
toplasm. The  granules  are  called  eosinophilic,  on  account  of  their  great 
affinity  for  eosin  (tetrabrom-fluorescein). 

(2)  Basophilic,  or  /9-granulation.  Only  rarely  does  one  see  cells  in  the 
blood  whose  granules  stain  only  with  color  bases,  though  this  granulation  is 
common  enough  in  the  "  mastzellen "  of  the  tissues. 

(3)  The  neutrophilic,  or  e-granulation.  This  is  the  most  important  of  all 
the  granulations,  and  is  found  in  the  majority  of  leucocytes.  The  granules  are 
very  fine,  and  resolvable  only  with  high  powers  of  the  microscope.  They 
stain  in  the  neutral  dyes — e.  g.  in  a  mixture  of  acid  fuchsin  and  methyl 
green. 

Virchow  in  1845  pointed  out  two  forms  of  leucocytes — a  large  and  a  small. 
More  than  twenty  years  later  Max  Schidtze  established  the  fact  of  the  absence 
of  a  morphological  unity  in  the  leucocytes,  and  suggested  their  division  into 
groups.  In  normal  blood  we  now  distinguish  the  following  varieties  of  white 
blood-corpuscles : 

(a)  Lymphocytes. — Small  cells  about  the  size  of  red  blood-corpuscles,  con- 
taining large,  roundish,  deeply-staining  nuclei,  the  non-granular  protoplasm 
appearing  only  as  a  little  rim  round  the  nucleus.  (Plate  I,  Fig.  1  (b,  b, 
b).)  These  are  derived  from  the  lymphoid  tissues  of  the  body,  and  make 
up  20  or  30  per  cent,  of  the  whole  number  of  leucocytes  in  the  blood. 

(b)  Large  Mononuclear  Forms. — Cells  with  a  large  oval  or  ovoid  feebly- 
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staining  nucleus,  and  a  relatively  well-developed  protoplasm  which  does  not 
contain  granules.  (Plate  I,  Fig.  1  (c).)  Elirlich  believes  that  they  are 
gradually  transformed  in  the  circulating  blood  into  the  smaller  polynuclear  forms. 

(c)  Leucocytes  with  Polymorphous  Nuclei  (the  so-called  "  polynuclear  "  leu- 
cocytes).— This  is  the  most  common  form,  since  they  represent  two-thirds  of 
the  whole  number  of  white  blood-corpuscles.  (Plate  I,  Fig.  1  (e,  e).)  They 
are  snaaller  than  the  large,  mononuclear  elements,  and  are  characterized  by  the 
irregular  forms  of  their  nuclei,  which  take  all  sorts  of  shapes — S,  V,  Y,  Z,  or  E. 
Their  protoplasm  is  thickly  studded  with  fine  neutrophilic  granules,  so  that 
they  are  often  called  "  polynuclear  neutrophiles." 

(d)  Transition  Forms. — These  cells  are  similar  to  the  large  mononuclear 
corpuscles,  but  differ  in  having  indentations  in  their  nuclei.  (Plate  I,  Fig. 
1  (d,  (?).)  Erhlich  regards  them  as  intermediate  forms  between  b  and  c. 
The  mononuclear  cells,  together  with  these  transition  forms,  represent  about 
6  per  cent,  of  the  whole  number  of  leucocytes  in  normal  blood. 

(e)  Eosinophiles. — These  are  cells  of  about  the  size  of  the  polynuclear  leuco- 
cytes with  variable  nuclear  forms,  and  a  protoplasm  containing  large  refractive 
eosinophilic  granules.  (Plate  I,  Fig.  1  (/).)  They  make  up  from  2  to  4  per 
cent,  of  the  white  blood-corpuscles,  and  have  their  origin  probably  in  the 
bone-marrow.  Forms  b,  c,  and  d  are  said  to  come  from  both  spleen  and 
bone-marrow. 

The  proportions  of  the  different  forms  above  given  are  fairly  constant  in 
health,  but  may  vary  widely  under  different  pathological  conditions.  Hence 
a  "  difiFerential  count "  of  the  leucocytes  may  be  of  very  great  value,  as  I  shall 
show  later,  in  the  clearing  up  of  the  diagnosis  of  a  difficult  case. 

In  some  diseases  cells  not  normally  present  in  the  blood  at  all  may  be 
found  in  dried  specimens,  and  the  presence  of  these,  together  with  certain 
degenerative  and  regenerative  forms  of  red  blood-coi^puscles,  to  be  spoken  of 
later  on,  are  signs  hitherto  insufficiently  appi-eciated. 

It  would  be  going  beyond  the  limits  of  a  general  text-book  to  refer  to  all 
the  various  staining  methods  which  may  be  advantageously  used.  The  color- 
ing mixture  of  greatest  practical  value  is  perhaps  that  known  as  the  "  triple 
stain  "  (Ehrlich-Biondi).  It  contains  methyl  green,  acid  fuchsin,  and  orange 
G.  With  this  fluid  the  nuclei  of  the  white  blood-corpuscles  are  stained 
green,  those  of  the  nucleated  red  blood-corpuscles  nearly  black,  the  red  cor- 
puscles themselves  orange,  the  eosinophilic  granules  red,  the  neutrophilic 
granules  a  deep  violet. 

The  Plasmodia  malarise  may  be  studied  in  dried  specimens  stained  with . 
Plehn's  solution  of  eosin  and  metliylene  blue,  but  these  bodies  can  be  exam- 
ined much  more  satisfactorily  in  the  fresh  blood.    The  staining  of  micro- 
organisms in  other  blood  infections  (e.  g.  the  tubercle  bacillus  in  acute  miliary 
tuberculosis)  gives  results  too  inconstant  to  be  of  much  practical  clinical  value. 

Accessory  Methods  of  Examination. 
The  Specific  Gravity. — In  health  the  specific  gravity  of  the  blood  may 
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vary  between  1045  and  1075.  It  is,  as  a  rule,  higher  in  men  than  in  women, 
and  in  youtli  than  in  adult  life.  The  procedure  of  von  Schmaltz  of  weighing 
a  known  volume  in  a  capillary  tube  is  an  accurate  method  of  determination, 
but  takes  up  too  much  time.  More  convenient  is  the  method  of  Hammer- 
schlag,  who  places  a  drop  of  blood  in  a  mixture  of  chloroform  and  benzol ; 
he  then  adds  either  chloroform  or  benzol  until  the  blood-drop  floats  lazily 
around  in  the  mixture.  The  specific  gravity  of  the  latter  is  then  taken  in  the 
ordinary  way  with  an  areometer.  Another  plan  is  given  by  Dr.  Lloyd  E. 
Jones  of  Cambridge.^  The  specific  gravity  of  the  blood  is  lowered  in  pul- 
monary phthisis,  different  forms  of  anaemia,  and  in  certain  cachexias. 

Tlie  Alkalescence. — As  is  well  known,  the  reaction  of  the  blood  is  alka- 
line, but  the  amount  of  alkaline  carbonates  varies  under  different  physiological 
and  pathological  conditions.  The  technique  of  the  determination  is  compli- 
cated, and  will  scarcely  be  undertaken  except  for  purely  scientific  purposes. 

Tlie  Estimation  of  the  Total  Amount  of  Blood. — This  can  be  at  best  only 
approximate,  and  need  not  be  described  here. 

Plethora. 

The  older  writers  spoke  of  plethora  as  a  definite  pathological  condition, 
depending  either  on  an  increase  in  the  total  amount  of  the  blood  in  the  body 
or  on  an  increase  of  the  red  blood-corpuscles  beyond  the  normal  limit.  They 
distinguished  a  true  plethora  (plethora  vera)  from  a  symptomatic  plethora 
(plethora  apocoptica,  following  amputation  of  a  limb  ;  plethora  hydreemica, 
after  hjemorrhages  or  in  cachexias).  By  true  plethora  was  meant  that  condi- 
tion of  full-bloodedness  seen  in  men  of  strong  constitution,  where  the  face  is 
generally  red,  the  mucous  membranes  injected,  the  pulse  large  in  volume  and 
bounding,  such  patients,  in  consequence  of  their  plethoric  condition,  suffering 
at  times  from  attacks  of  palpitation  and  dyspnoea,  epistaxis,  and  haemorrhages 
from  difFerenl  mucous  membranes.  Hereditary  predisposition,  over-feeding, 
and  insufficient  exercise  are  the  most  important  of  the  various  causes  which 
have  been  suggested.  The  experimental  investigations  of  Worm-Miiller 
and  Cohnheim  on  animals,  although  they  show  the  possibility  of  a  temporary 
plethoric  condition,  do  not  justify  the  belief  in  a  persistent  polyseniia.  Large 
quantities  of  transfused  blood  were  disposed  of  in  dogs  in  a  few  days,  and  at 
most  in  two  or  three  weeks,  after  injection.  The  appearance  of  full-blooded- 
ness in  men  is  due  rather  to  changes  in  the  vaso-motor  system  controlling  the 
blood-distribution  than  to  actual  increase  in  the  total  volume  of  blood. 

The  cases  of  blood-concentration  following  watery  evacuations  from  the 
bowels,  as  in  cholera,  where  at  times  there  may  be  over  six  million  red  cor- 
puscles to  the  cubic  millimetre,  would  now  scarcely  be  regarded  as  a  state  of 
plethora. 

The  Anemias. 

Anaemia  may  be  a  general  or  a  local  condition.  The  local  anaemia,  or 
ischaemia,  dependent  upon  some  obstruction  to  the  circulation,  in  an  individual 
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part,  will  not  be  considered  here.  In  a  general  anaemia  there  may  be  a  diminu- 
tion in  the  total  amount  of  the  blood,  of  its  contained  corpuscles,  or  of  certain 
other  important  constituents,  such  as  albumin  and  haemoglobin.  Where  there 
is  a  decrease  in  the  number  of  red  blood-corpuscles,  we  speak  of  an  oligocythse- 
mia ;  when  the  amount  of  haemoglobin  is  low,  the  term  oligochromaemia  is 
used.  Very  often  the  oligochromaemia  is  about  proportionate  to  the  oligo- 
cythaemia,  but  in  other  cases  the  relation  is  by  no  means  equal ;  this  relation  is 
generally  quoted  in  terms  of  the  amount  of  haemoglobin  in  an  individual  cor- 
puscle— la  valeur  glohulaire  of  Lepine. 

Not  every  pale  person  has  a  general  anaemia.  There  are  individuals  whose 
persistent  pallor  of  the  face  is  due  to  hereditary  influences  or  to  local  vaso- 
motor disturbances,  who  may  have  their  full  complement  of  corpuscles  and 
of  haemoglobin. 

Patients  who  have  any  advanced  degree  of  anaemia  present  a  characteristic 
set  of  symptoms — viz.  pallor,  shortness  of  breath  on  exertion,  palpitations 
of  the  heart,  headaches,  and  in  women  menstrual  disturbances,  most  often 
amenorrhoea — symptoms  which  ahrays  demand  a  most  careful  blood-examina- 
tion. Even  with  the  marked  improvement  in  the  haematological  technique  of 
to-day  it  is  often  difficult  to  pass  judgment  on  certain  obscure  cases,  and  all 
classifications  given  are  at  best  only  provisional.  It  will  be  found  convenient 
to  separate  the  so-called  primary  or  essential  anaemias  from  the  secondary  or 
symptomatic  forms,  it  being  understood  that  what  we  now  call  primary  anae- 
mias are  so  only  because  we  are  as  yet  unacquainted  with  their  exact  etiology. 

The  Primary  or  Essential  Anemias. 

Of  these  we  have  two  distinct  forms — Chlorosis,  and  Progressive  Perni- 
cious Anaemia. 

Chlorosis. 

Definition. — An  affection  occurring  chiefly  in  young  females,  which  pro- 
duces clinically  the  group  of  symptoms  common  to  the  anaemias,  and  is  charac- 
terized by  a  marked  diminution  of  the  amount  of  haemoglobin  in  the  individ- 
ual corpuscles. 

Etiology. — The  great  majority  of  cases  occur  between  the  ages  of  fourteen 
and  twenty-four — a  fact  which  gives  some  support  to  the  view  that  there  is  an 
intimate  relation  between  the  affection  and  the  changes  which  the  organism 
undergoes  at  puberty.  In  girls  in  whom  the  disease  occurs  early  in  their  teens 
we  are  apt  to  find  a  certain  precocity  and  an  almost  premature  appearance  of 
the  menses,  while  oases  occurring  later  are  associated  with  a  history  of  a  late 
puberty.  As  a  rule,  the  pallor  begins  a  year  or  two  after  the  menses  are  first 
seen,  and  scanty  menstruation  or  total  amenorrhoea  is  a  concomitant  symptom, 
the  menorrhagic  chlorosis  of  Trousseau,  as  far  as  our  experience  goes,  being 
uncommon.  Girls  with  light  hair  and  fair  complexion  are  more  frequently 
attacked  than  brunettes.  The  affection  is  rare  in  males,  though  some  cases 
occurring  at  puberty  have  been  reported. 

Virchow  has  advanced  the  theory  that  a  congenital  hypoplasia  of  the  vas- 
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cular  system  lies  at  the  bottom  of  the  condition,  and  that  the  disease  is  present 
from  birth.  The  aftection  is  extremely  rare  in  young  children.  Hereditary 
influences  seem,  however,  to  play  some  part  in  the  etiology;  thus  a  mother 
who  has  been  chlorotic  not  infrequently  bears  children  who  later  on  become 
chlorotic,  and  the  physician  frequently  has  to  treat  two  or  more  sisters  suffer- 
ing from  chlorosis  at  the  same  time.  There  are  facts  which  indicate  that  the 
disease  occurs  more  frequently  in  families  contaminated  with  tuberculosis 
(Jolly). 

A  primary  nervous  origin  is  claimed  by  some  who  cite  instances  of  chloro- 
sis developing  after  sudden  shock  or  violent  emotion,  homesickness,  or  disap- 
pointment in  love.  The  "green  and  yellow  melancholy"  of  Shakesp'eare  was 
probably  a  poetic  term  for  this  disease.  The  influences  of  unsatisfied  sexual 
desires  and  of  masturbation  have,  it  seems  to  me,  been  over-estimated.  In 
dispensary  practice  a  large  proportion  of  the  cases  are  found  among  hard- 
working sewing-girls  or  factory-operatives,  who  have  long  hours,  eat  in  haste 
improperly  prepared  food,  work  in  close,  ill-ventilated,  and  badly-lighted 
rooms,  and  have  several  flights  of  stairs  to  climb  every  day.  Such  a  constant 
transgression  of  all  hygienic  laws  in  regard  to  air,  food,  and  exercise  cannot 
fail  to  exact  its  penalty  from  the  constitutions  of  young  girls,  already  severely 
taxed  by  the  assumption  of  the  functions  of  womanhood.  The  better  classes 
are,  however,  not  exempt,  and  the  disease  is  frequently  found  in  the  most  lux- 
urious homes.  Sir  Andrew  Clark  found  constipation  so  frequently  in  his  cases 
that  he  regards  the  affection  as  the  result  of  the  absorption  of  toxic  products 
from  the  colon — a  true  coprsemia. 

Morbid.  Anatomy. — The  pathology  of  chlorosis  is  imperfectly  understood. 
Few  cases  die  directly  from  the  disease,  and  the  pathological  findings  in  those 
which  have  come  to  autopsy  have  been  by  no  means  constant.  Rokitansky  in 
1846  pointed  _out  certain  instances  of  incurable  chlorosis  due  to  anomalies  of 
the  blood-vessels  and  of  the  genital  organs.  Virchow  described  a  congenital 
hypoplasia  of  the  vascular  system  found  in  several  autopsies  on  chlorotic 
patients.  The  aorta  and  all  its  branches  were  of  small  calibre  and  thinner 
than  normal ;  the  elasticity  of  the  vessels,  however,  appeared  to  be  increased. 
In  some  of  his  cases,  but  by  no  means  in  all,  the  genital  organs  also  showed 
errors  in  development.  The  heart  is  at  times  dilated  and  the  left  ventricle 
hypertrophied. 

Symptomatology. — The  symptoms  may  appear  with  comparative  sudden- 
ness— a  young  girl  apparently  in  blooming  health  reaching  an  extreme  degree 
of  pallor  in  a  few  weeks — but  this  is  not  the  rule,  the  onset  in  the  majority  of 
cases  being  gradual.  Headache  is  common  in  the  early  stages,  and  dyspnoea 
and  palpitation  are  not  often  absent,  the  patient  complaining  of  these  rather 
than  of  the  pallor  when  she  consults  the  physician  for  the  first  time.  More 
often  still  an  anxious  mother  brings  a  daughter  whose  menses  have  ceased,  and 
the  physician  is  begged  to  direct  his  treatment  toward  a  restoration  of  this 
function. 

The  general  symptoms  of  chlorosis  are  those  of  an  anaemia  of  a  moderate 
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grade.  The  patient  is  generally  well  nourished,  and  the  panniculus  adiposus 
rather  increased  than  diminished.  The  skin  in  many  cases  has  a  characteristic 
greenish-yellow  tinge,  quite  different  from  the  blanched  aspect  produced  by 
haemorrhage  or  the  muddy  pallor  of  the  graver  forms  of  anaemia.  It  is  this 
curious  tinge  of  the  complexion  which  has  given  rise  to  the  popular  name 
of  "green  sickness  :"  it  must  be  borne  in  mind,  however,  that  in  many  patients 
undoubtedly  chlorotic  this  sign  may  not  be  marked.  Aside  from  the  hsemo- 
metric  examination,  the  degree  of  haemoglobin-poverty  may  be  judged  best  by 
examining  the  color  of  the  palpebral  conjunctivte  and  that  of  the  matrix  of  the 
finger-nails.  The  lips  and  cheeks  may  be  of  a  rosy-red  color  on  exertion,  even 
when  the  valeur  globulaire  is  considerably  diminished  (chlorosis  rubra).  The 
skin  about  the  joints  not  infrequently  shows  areas  of  pigmentation.  The 
breathlessness,  palpitation,  and  tendency  to  fainting  are  evidences  of  the  insuffi- 
cient oxygenating  power  of  the  circulating  blood. 

The  symptoms  referable  to  the  digestive  system  are  often  interesting.  In 
some  cases  the  functional  disturbances  are  so  marked  that  many  authors  speak 
of  a  "  dyspeptic  type  "  of  chlorosis.  The  appetite  is  poor  in  many  patients — more 
often  it  is  perverted,  the  girl  refusing  to  eat  ordinary  articles  of  diet,  but  long- 
ing for  unwholesome  dishes  like  pickles  or  other  highly-flavored  foods.  School- 
girls have  been  known  to  eat  quantities  of  the  most  indigestible  substances, 
such  as  bits  of  chalk,  slate-pencil,  or  even  earth.  Vomiting,  or  rather  regur- 
gitation of  food,  in  the  mornings  is  not  uncommon.  More  than  once  patients 
have  come  to  me  fearing  that  they  were  pregnant — a  fear  perhaps  not  unnatural 
in  presence  of  the  three  conditions  of  exposure,  amenorrhcea,  and  morning 
vomiting.  Contourier  has  found  a  dilated  stomach  in  many  chlorotics,  and 
believes  that  it  is  sometimes  a  cause,  sometimes  a  result,  of  the  disease.  Pick 
of  Prague  goes  so  far  as  to  attribute  chlorosis  to  the  absorption  of  toxic  prod- 
ucts from  the  stomach,  and  claims  to  have  successfully  treated  many  of  his 
cases  by  systematic,  lavage. 

We  have  ali'eady  mentioned  the  frequency  of  constipation  in  chlorosis,  as 
well  as  disturbances  in  the  menstrual  function,  which  are  extremely  common. 
The  amenorrhcea,  leucorrhcea,  and  dysmenorrhcea  generally  disappear  rapidly 
under  treatment  directed  toward  the  defective  condition  of  the  blood.  Nervous 
symptoms  are  more  prominent  in  some  cases  than  in  others.  Headache,  par- 
ticularly the  vertical  variety,  is  especially  often  met  with,  while  neuralgia  and 
even  hysterical  manifestations  sometimes  occur.  Fever  is  not  common,  but 
there  are  cases  (febrile  chlorosis)  in  which  there  is  a  daily  rise  of  temperature. 

The  changes  in  the  vascular  system  are  more  or  less  characteristic,  and  the 
palpitation  of  the  heart  is  at  times  most  troublesome.  On  physical  examina- 
tion the  heart  may  be  found  slightly  enlarged,  and  murmurs  may  nearly 
always  be  heard  in  the  severer  cases,  the  most  common  being  the  systolic 
souffle  at  the  base,  usually  in  the  pulmonary  region.  More  rarely  a  whiff  with., 
the  first  sound  is  to  be  heard  at  the  apex.  Duroziez  affirms  stoutly  that  these 
murmurs  may  always  be  distinguished  from  the  murmurs  of  organic  dis- 
ease.   He  claims  that  while  the  latter  are  still  plainly  heard  when  the  ear  is 
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removed  a  little  distance  from  the  chest,  the  former  under  the  same  circum- 
stances disappear.  A  loud  hum,  the  so-called  "  bruit  de  diable,"  is  often 
heard  in  the  cervical  veins.  The  importance  of  venous  thrombosis  in  chlo- 
rotic  patients  has  been  emphasized  by  Brayton  Ball.  It  may  occur  in  the 
femoral  or  brachial  veins,  where  it  is  not  apt  to  be  serious,  but  when  the  longi- 
tudinal sinus  is  thrombosed  there  may  be  a  fatal  result. 

CEdema  of  the  ankles  sometimes  occurs,  but  it  is  not  so  common  here  as  in 
the  graver  aneemias. 

The  Blood  Examination. — The  red  globules  may  be  present  in  normal 
numbers,  although  in  all  severe  cases  there  is  a  considerable  oligocythsemia. 

Fig.  8. 
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Blood-chart  of  Case  of  Chlorosis  :  black,  red  corpuscles ;  red,  hfemoglobin ;  blue,  colorless  corpuscles. 


In  Thayer's  series  of  63  cases,  studied  in  my  clinic,  the  average  number  of  red 
blood-corpuscles  to  the  cubic  millimetre  was  4,096,544,  or  74  per  cent,  of  the 
normal,  and  the  average  quantity  of  haemoglobin  was  42.3  per  cent.  This 
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relatively  great  oligochromjeiuia,  first  pointed  out  by  Duneaii,  is  the  distinguish- 
ing characteristic  of  the  blood  in  chlorosis,  and  serves  to  differentiate  it  sharply 
from  diseases,  like  pernicious  anisemia,  where  the  globular  value  in  haemoglobin 
is  increased.  In  one  case  the  oligocythsemia  was  severe,  there  being  only 
1,953,000  reds,  with  17.5  per  cent,  of  haemoglobin.  The  white  cells  were 
only  slightly  increased  in  number,  averaging  in  the  above  63  cases  8467  to  the 
cubic  millimetre — i.  e.  1  white  to  408  red.  One  case  with  over  85  per  cent, 
of  red  globules  and  only  35  per  cent,  of  haemoglobin  presented  accurately  the 
clinical  aspect  of  a  profound  anaemia. 

If  a  drop  of  fresh  blood  be  examined,  the  pallor  of  the  individual  corpus- 
cles is  at  once  apparent.  There  may  be  many  poikilocytes,  by  which  we 
mean  deformed  red  globules  assuming  the  most  curious  flask-like,  hammer- 
shaped,  or  pyriform  appearances.  In  the  dried  and  stained  specimens  a  small 
nucleated  red  blood-corpuscle  (the  normoblast  of  Ehrlich)  may  now  and  then 
be  seen.  Graeber's  determinations,  according  to  Landois's  procedure,  showed 
a  diminution  in  the  alkalinity  of  the  blood,  but  investigations  by  more  accu- 
rate methods  have  not  confirmed  this. 

Diag-nosis  and  Prog-nosis. — When  a  young  girl  comes  to  us  with  such  an 
array  of  symptoms  and  complaints,  one  should  never  assume  the  responsibility 
of  excluding  a  grave  anaemia  before  making  a  careful  blood  examination, 
although  the  diagnosis  in  the  majority  of  cases  is  tolerably  easy.  There  are 
cases  of  secondary  anaemia,  however,  with  considerable  diminution  in  the  cor- 
puscular haemoglobin  value  :  this  is  especially  true  of  the  anaemia  of  the  ear- 
liest stages  of  tuberculosis  of  the  lungs.  One  should  always  satisfy  himself 
that  the  lungs  are  clear  before  giving  a  positive  diagnosis,  and  organic  diseases 
of  the  heart  and  kidneys  are  to  be  excluded  in  the  ordinary  way. 

The  prognosis  is  always  favorable,  except  in  those  cases  associated  with 
congenital  anomalies  of  the  vascular  and  genital  systems.  We  must  not, 
however,  forget  that  relapses  are  common,  and  where  they  occur  it  is  in  most 
cases  because  the  treatment  has  been  too  soon  discontinued.  It  is  not  rare  to 
see  a  recurrence  during  the  third  decade  of  life. 

Treatment. — Chlorosis  is  one  of  the  few  diseases  of  which  the  physician 
is  a  therapeutic  master.  A  few  weeks'  administration  of  iron,  together  with 
an  improved  hygienic  condition,  usually  suffice  to  restore  a  ruddy  glow  to  .the 
most  pallid  cheek.  At  the  outset  the  patient  should  be  impressed  with  the 
desirability  of  persevering  with  the  treatment  until  the  haemoglobin  value,  as 
shown  by  the  haimometrie  scale,  is  above  90  per  cent.  The  distressing  symp- 
toms may  disappear  entirely  at  the  end  of  two  weeks — long  before  the  per- 
centage of  the  haemoglobin  is  normal — and  thus  our  patient  may  disappear  for 
weeks,  only  to  return  in  her  former  condition.  In  the  sevei'cst  case  on  Thayer's 
list,  where  the  red  blood-corpuscles  were  below  two  millions  and  the  haemo- 
globin below  20  per  cent.,  at  the  end  of  four  weeks  the  numbers  of  reds  were 
found  to  have  increased  to  5,090,000,  and  the  haemoglobin  to  70  per  cent.,  and 
at  the  end  of  the  eleventh  week  her  haemoglobin  percentage  was  95.  All  of 
the  cases  of  the  series  were  given  iron  in  the  form  of  Blaud's  pills,  two  pills 
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of  five  grains  each  after  every  meal.  The  patient  was  encouraged  to  spend 
one  or  two  hours  in  the  open  air  daily,  and  to  take  three  or  four  glasses  of 
milk  between  her  meals  in  the  course  of  the  twenty-four  hours.  Where 
necessary,  constipation  was  treated  by  salines  in  the  morning. 

If  one  form  of  iron  disagree,  we  shall  often  find  that  another  preparation 
may  be  taken  without  trouble.  How  the  iron  acts  is  still  unsettled,  but  the 
theory  of  Bunge  is  a  very  plausible  one.  He  believes  that  inorganic  iron 
given  in  any  form  is  not  itself  absorbed,  since  an  equal  amount  can  always  be 
detected  in  the  faeces,  but  supposes,  on  the  other  hand,  that  it  unites  with  the 
hydrogen  sulphide  or  other  sulphur  compounds  in  the  gastro-intestinal  tract, 
and  thus  permits  the  absorption  of  the  highly  complex  organic  combination 
of  iron  which  exists  in  food-stuifs,  and  which  would  otherwise  pass  off  in  the 
faeces  as  an  insoluble  sulphide.  Certain  ingenious  pharmacists,  influenced  by 
this  hypothesis,  have  put  upon  the  market  preparations  of  albuminate  of  iron, 
but  these  are  all  of  doubtful  advantage.  The  diet  should  be  liberal  and 
nutritious. 

As  the  girl  gradually  regains  her  color,  acneiform  eruptions  on  the  face 
are  not  uncommon,  but  these  are  of  trifling  importance  and  yield  to  the  ordi- 
nary treatment.  I  have  found  the  systematic  examination  of  the  blood  with 
V.  Fleischl's  instrument  a  valuable  aid  in  encouraging  patients  to  continue 
treatment  until  cured,  as  they  grow  interested  in  watching  the  steady  increase 
in  the  haemoglobin  percentage. 

Progressive  Pernicious  Anemia. 

This  disease  was  first  clearly  described  under  the  name  of  "  idiopathic 
anaemia  "  by  Addison,  whose  account  of  the  clinical  history  of  the  affection 
has  become  classical.  Wilks,  Lebert,  Channing,  and  Gusserow  all  have  added 
to  the  literature  of  the  subject.  Thus  far,  the  disease  had  been  studied  chiefly 
in  its  clinical  aspects,  and  it  is  to  Biermer,  who  in  1868,  discussed  the  pathol- 
ogy of  the  afl^ection,  that  we  owe  the  revival  of  interest  in  the  affection,  which 
since  then  has  been  studied  by  a  host  of  observers. 

Etiology. — Addison  as  early  as  1 843  had  spoken  of  the  disease  in  his 
clinics;  and  in  his  monograph  on  the  suprarenal  capsules  published  in  1855, 
we  find  a  brief  account  of  this  form  of  anaemia,  of  which  he  speaks  as  follows  : 
"  For  a  long  period  I  had  from  time  to  time  met  with  a  very  remarkable  form 
of  general  anaemia  occurring  without  any  discoverable  cause  whatever — cases  in 
which  there  had  been  no  previous  loss  of  blood,  no  exhausting  diarrhoea,  no 
chlorosis,  no  purpura,  no  renal,  splenic,  miasmatic,  glandular,  strumous,  or 
malignant  disease."  The  name  "  essential  anaemia  "  had  its  origin  with  Le- 
bert of  Zurich  (1858),  while  the  term  "progressive  pernicious  anaemia"  was 
coined  by  Biermer,  who  thought  he  was  dealing  with  a  previously  unknown 
aflFection. 

Addison's  anaemia  is  geographically  widely  distributed.  It  was  thought  at 
one  time  to  be  particularly  common  in  the  cantons  of  Switzerland,  owing  prob- 
ably to  the  fact  that  it  was  confused  with  some  of  the  many  grave  cases  of 
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secondary  anaemia  seen  there.  Many  cases  have  been  described  in  this  country, 
and  twenty-eight  have  come  under  my  personal  observation.  Although  the 
disease  sometimes  occurs  in  children,  it  is  much  more  common  in  those  of  mid- 
dle age.  The  youngest  patient  I  have  seen  was  a  girl  of  twenty,  but  Griffith 
has  collected  some  ten  cases  in  patients  under  twelve  years  of  age.  Males  are 
attacked  more  frequently  than  females. 

There  are,  associated  with  certain  known  conditions,  many  instances  of 
progressive  and  fatal  anaemia  which  cannot  be  distinguished  clinically  from  the 
idiopathic  form  of  Addison.  Severe  anaemias  accompanying  pregnancy  and  par- 
turition make  up  a  large  proportion  of  the  reported  cases  of  pernicious  anaemia. 
Again,  certain  atrophic  conditions  of  the  gastric  mucous  membrane  give  rise  to 
an  anaemia  at  once  progressive  and  pernicious,  but  by  means  of  the  improved 
technique  for  the  investigation  of  the  gastric  contents  it  will  sometimes  be  pos- 
sible to  exclude  these  intra  vitam.  Lastly,  the  grave  secondary  anaemias  conse- 
quent upon  the  presence  of  intestinal  parasites  (Anchylostoma  duodenale, 
Bothriocephalus  latus)  may  be  extremely  difficult  to  recognize  until  after 
death. 

In  eighteen  of  my  cases,  however,  there  was  absolutely  no  appreciable  cause 
for  the  anaemia,  and  they  therefore  correspond  to  Addison's  description.  As  yet 
we  are  unable  to  say  definitely  whether  the  cause  of  these  obscure  anaemias  is  to 
be  looked  for  in  a  haemolytic  process  or  in  a  defective  haemogenesis.  Stephen 
Mackenzie,  F.  P.  Henry,  and  others  believe  that,  owing  to  some  fault  in  the 
process  of  blood-making,  the  corpuscles  become  abnormally  vulnerable.  The 
weight  of  opinion,  however,  on  the  whole,  is  in  favor  of  an  increased  haemo- 
lysis. The  experiments  of  Quincke  and  Peter  with  regard  to  the  enor- 
mous inci'ease  of  iron  in  the  liver,  and  those  of  Hunter  bearing  on  the  excre- 
tion in  the  urine  of  quantities  of  pathological  urobilin,  are  interesting  in  this 
connection. 

Bircli-Hirschfeld  holds  that  the  tissue-destruction  and  the  retardation  of 
blood-coagulation  favor  the  idea  of  an  infectious  origin.  Unfortunately,  our 
knowledge  of  the  etiology  is  as  yet  far  too  limited  to  enable  us  to  construct  any 
theory  which  is  wholly  adequate  or  satisfactory.  Only  by  the  most  careful  and 
minute  examination  after  death  of  patients  whose  blood  during  life  has  been 
carefully  studied  according  to  modern  methods  can  we  hope  to  find  the  solution 
of  the  problem. 

Morbid  Anatomy. — The  pallor  of  the  whole  body  surface  and  of  the 
organs  is  striking,  and  a  characteristic  lemon-yellow  tint  of  the  skin  is  present 
in  many  cases.  As  a  rule,  the  body  is  not  emaciated,  and,  as  in  most  anaemias, 
the  subcutaneous  fat  is  not  diminished.  The  muscles  may  be  pale,  but  are 
often  intensely  red.  Punctiforra  haemorrhages  in  the  organs  and  on  the  serous 
membranes  are  quite  common.  The  lungs  are  not  particularly  abnormal.  The 
heart-muscle  is  very  pale,  light  yellow  in  color,  and  shows  in  fresh  teased 
preparations  the  most  intense  fatty  degeneration.  The  walls  of  the  ventricles 
are  remarkably  lax  and  flaccid,  and  the  cavities  contain  light-colored  blood. 
The  intima  of  many  of  the  smaller  vessels  may  show  patches  of  fatty  degener- 
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ation.  The  stomach  in  the  purely  idiopathic  cases  is  normal,  except  for  slight 
fatty  degenerative  changes  in  the  cells  of  the  secreting  tubules.  The  anaemia 
resulting  from  extreme  atrophy  of  the  mucosa  must  of  course  be  no  longer 
regarded  as  primary.  The  liver  in  most  of  my  autopsies  was  normal  in  size 
and  fatty.  In  some  cases  it  was  enlarged.  The  peculiar  distribution  of  the 
iron  in  the  liver  seems  to  be  characteristic  of  these  cases,  the  pigment  being 
deposited  in  the  outer  and  middle  zones  of  the  lobules,  and  in  two  of  my 
specimens  appearing  to  outline  the  bile-capillaries.  This  is  quite  a  different 
picture  from  that  seen  in  secondary  anaemia,  and  may  possibly  be  peculiar  to 
the  disease.  The  liver  in  forty-five  consecutive  autopsies  examined  for  me  by 
A.  C.  Scott  showed  this  special  lesion  in  no  cases  other  than  those  of  pernicious 
anaemia. 

Naturally,  the  haemopoietic  organs  have  been  the  objects  of  anxious  study. 
The  spleen  shows  no  characteristic  lesions ;  the  amount  of  iron  in  it  is  usually 
increased.  The  lymph-glands  may  be  unchanged,  though  in  three  of  my  cases 
they  were  of  a  rich  deep-red  color  resembling  spleen-tissue — a  condition  which 
has  also  been  noted  by  Weigert.  The  amount  of  yellow  marrow  is  diminished, 
and  is  apparently  replaced  by  haemoblastic  red  marrow.  In  a  case  reported  by 
Rindfleisch  the  marrow  appeared  to  be  one  huge  mass  of  nucleated  red  cells, 
and  Rindfleisch  is  inclined  to  think  that  the  cause  of  the  pernicious  anaemia 
was  an  inability  of  the  organism  to  change  the  nucleated  red  cells  into  the 
normal  non-nucleated  red  blood-corpuscles. 

Certain  other  lesions  have  been  described,  but  none  of  them  are  constant. 
Such  are  the  changes  in  the  sympathetic  ganglia  mentioned  by  Queckett, 
Wilks,  and  Brigidi,  and  the  sclerosis  in  the  posterior  columns  of  the  spinal 
cord  noted  by  Lichtheim. 

Symptomatolog-y. — An  individual  who  perhaps  has  before  been  perfectly 
healthy  begins,  gradually  to  develop  the  symptoms  of  an  anaemia.  Occasion- 
ally the  onset  is  rapid,  but  as  a  rule  it  is  so  insidious  that  the  patient  is  scarcely 
able  to  give  the  exact  date  of  the  beginning  of  his  illness.  He  gradually  be- 
comes paler,  and  notices  that  he  tires  easily,  gets  out  of  breath,  and  has  pal- 
pitation of  the  heart  on  the  least  exertion.  Headache,  vertigo,  and  ringing  in 
the  ears  are  not  uncommon  as  early  symptoms.  All  these  may  be  gradually 
aggravated,  and  later  on  the  jiallor  may  be  extreme,  the  skin  assuming  the 
characteristic  lemon-yellow  tint.  The  digestive  organs  become  disturbed,  the 
appetite  is  poor,  and  nausea  and  vomiting  are  frequent.  The  ankles  become 
oedematous,  and  haemorrhages  may  take  place  into  the  mucf)us  membranes. 
The  end  is  graphically  described  by  Addison  :  "  The  debility  becomes  extreme, 
the  patient  can  no  longer  rise  from  bed,  the  mind  occasionally  wanders;  he 
falls  into  a  prostrate  and  half-torpid  state,  and  at  length  expires ;  nevertheless, 
to  the  very  last,  and  after  a  sickness  of  several  months'  duration,  the  bulki- 
ness  of  the  general  frame  and  the  amount  of  obesity  often  present  a  most 
striking  contrast  to  the  failure  and  exhaustion  observable  in  every  other 
respect." 

The  Blood  Examination. — The  oligdcythaemia  is  always  marked,  and 
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is  generally  extreme ;  in  one  case  reported  by  Quincke  there  were  only 
143,000  red  corpuscles  to  the  cubic  millimetre  just  before  death.  The 
oligochromsemia  does  not  keep  pace  with  the  cell-reduction,  the  percentage 
of  haemoglobin  always  being  higher  relatively  than  the  percentage  of  red 
globules.  In  one  of  my  cases  the  haemoglobin  percentage  was  greater  by  10 
per  cent.  This  relative  increase  in  the  individual  globular  richness  is  an 
important  point  in  the  differential  diagnosis  between  this  disease  and  chlorosis, 
as  well  as  the  secondary  anaemias.  The  value  of  this  sign  was  first  noted  by 
Laache,  and  it  has  by  many  been  considered  pathognomonic  of  the  disease. 
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While  we  acknowledge  and  appreciate  its  diagnostic  importance,  yet  we  mu.st 
warn  the  student  that  even  with  the  best  clinical  haemoglobini meter  (v. 
Fleischl'.s)  which  we  possess  the  determination  of  tlie  amount  of  coloring 
matter  can  only  be  approximate.    Although  in  blood  which  is  nearly  normal 
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the  error  may  not  amount  to  more  than  2  per  cent.,  Neubert  and  Letzius^ 
have  shown  that  when  one, examines  a  much-impoverished  blood,  such  as  is 
always  found  in  pernicious  anaemia,  the  error  may  be  as  great  as  20  per  cent., 
or  one-fifth  of  the  number  read  on  the  scale.  Since  the  dilference  in  relation 
between  corpuscular  and  haemoglobin  percentages  will  never  be  very  great,  one 
would  always  be  left  more  or  less  in  doubt  as  to  whether  there  were  an  actual 
inci'ease  in  the  valeur  globulaire  or  not. 

The  fresh  blood-slide  reveals  many  megalocytes  or  macrocytes  (Fig.  10 
(2).) — large  red  globules  measuring  from  ten  to  fifteen  micro-millimetres  across 
— which  have  been  spoken  of  by  Henry  as  indications  of  a  "  reversion  to  a 
lower  type."  They  are  a  constant  feature  in  the  disease,  and  it  is  supposed  to 
be  their  large  size  which  accounts  for  the  relative  haemoglobin-increase.  Fur- 
bringer,  basing  his  opinion  on  a  study  of  seventy-five  cases,  claims  that  only 
those  anaemias  are  to  be  regarded  as  pernicious  where  one-quarter  of  the  red 

Fig.  10. 

Red  corpuscles  from  a  case  of  profound  anaemia.  1,  1.  Normal  corpuscles.  2.  Large  red  corpuscle — 
megalocyte.  3,  3,  3.  Very  irregular  forms— poikilocytes.  4.  Very  small,  deep  red  corpuscles— 
microcytes. 

blood-corpuscles  are  macrocytes.  Besides  these,  there  are  many  dwarf  forms 
known  as  microcytes,  (Fig.  10  (4).)  first  described  by  Vanlair  and  Masius, 
which  measure  from  2  to  6  //  in  diameter,  as  well  as  misshapen  poikilocytic 
cells  (Fig.  10  (3).)  which  are  very  frequent.  There  is  no  leucocytosis ;  indeed, 
the  number  of  leucocytes  would  even  appear  to  be  diminished.  The  blood- 
plates  are  few  in  number  or  absent  altogether. 

One  turns  with  interest  to  the  results  obtained  from  the  study  of  dried  and 
stained  specimens.  There  is  nothing  remarkable  about  the  leucocytes,  except 
that  the  large  mononuclear  elements  are  relatively  somewhat  increased. 
Ehrlich,  however,  has  pointed  out  the  constant  presence  of  two  varieties  of 
nucleated  red  blood-corpuscles  in  the  disease :  (1)  the  ordinary  form  or  normo- 
blast, which  is  about  the  size  of  an  ordinary  red  globule,  and  contains  a  nucleus 
which  stains  intensely  and  is  always  placed  excentrically  in  the  cell ;  and  (2) 
very  large  forms  with  large  faintly-stained  nuclei  (megaloblasts  or  giganto- 
blasts  of  Ehrlich).  (Plate  I,  Fig.  2  (A)  and  (i).)  The  former  correspond 
to  the  nucleated  globules  occurring  in  the  blood-forming  organs  in  adult  life, 
the  latter  to  those  of  embryonic  blood-development. 

The  megaloblasts  are  found  only  in  very  small  numbers,  and  then  much 

'  Inaug.  Diss.,  Dorpat,  1889. 
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degenerated,  in  the  secondary  auaeiuias  ;  in  pernicions  anteniia  and  in  the  later 
stages  of  leuksemia  they  are  numerous.  Elirlid/s  description  of  the  different 
forms  of  degeneration  of  the  red  disks  will  be  found  of  great  interest.  More 
particularly  we  would  draw  attention  to  the  retrogressive  changes  revealed 
in  specimens  stained  doubly  with  haematoxylin  and  eosin. 

The  Circulatory  System. — The  important  symptoms  referable  to  the 
cardio-vascular  system  have  been  already  mentioned,  of  which  the  distressing 
palpitation  may  give  the  patient  most  concern.  On  physical  examination, 
besides  the  loud  venous  hum  in  the  neck,  murmurs  may  always  be  heard 
over  the  cardiac  area.  There  may  be  visible  pulsation  and  throbbing  of  the 
larger  arteries,  and  in  two  of  my  cases  venous  pulsation  was  noted.  A  capil- 
lary pulse  is  frequently  to  be  seen,  and  a  sphygmographic  tracing  of  the  col- 
lapsing pulse  may  be  quite  suggestive  of  aortic  insufficiency.  Haemorrhages 
into  the  skin  and  mucous  membranes  are  by  no  means  fare,  and  there  may  be 
retinal  haemorrhages,  causing  blindness  or  partial  limitation  of  the  visual  field. 
An  ophthalmoscopic  examination  should  be  made  in  all  severe  cases  of  anaemia. 
The  tendency  to  fatal  thrombosis  spoken  of  in  connection  with  chlorosis  is 
never  seen  in  pernicious  anaemia. 

The  Respiratory  System. — In  the  earlier  stages  dyspncea  is  commonly 
present — a  symptom  which  later  may  be  much  aggravated,  even  to  such  an 
extent  that  the  breathing  becomes  stertorous  (anaemic  dyspnoea).  Toward  the 
end  oedema  of  the  lungs  and  dropsical  effusions  may  be  looked  for. 

The  Digestive  System. — The  lips  and  tongue  are  pale  ;  the  appetite  is 
variable,  but  is  generally  poor.  Dyspepsia,  nausea,  vomiting,  and  diarrhoea 
may  be  present  throughout  the  whole  course.  The  liver,  as  a  rule,  is  of  normal, 
size,  but  the  spleen  is  often  slightly  enlarged  and  its  border  at  times  palpable. 

The  urine  gives  evidence  of  decided  changes  in  tissue-metamorphosis.  The 
urea  and  uric  acid  are  increased.  A  low  specific  gravity  along  with  a  dark- 
colored  urine  is  more  or  less  characteristic.  Hunter  and  Mott,  who  have 
investigated  the  urine  chemically,  have  proved  this  to  be  due  to  the  presence 
of  pathological  urobilin,  a  substance  differing  in  many  ways  from  the  urobilin 
found  in  normal  urine.  The  addition  to  the  urine  of  a  few  drops  of  an  alco- 
holic solution  of  zinc  chloride  gives  a  marked  green  fluoi'escence,  but  the  sub- 
stance is  best  detected  by  spectroscopic  examination.  If  pathological  urobilin 
be  present,  a  well-marked  absorption-band  will  be  visible  lying  close  to  the 
line  F  and  fading  off  toward  h,  with  a  considerable  absorption  of  the  outer 
part  of  the  blue  spectrum.    Peptonuria  has  little  or  no  significance. 

Fever  may  or  may  not  be  present.  Thus,  a  normal  temperature  may  be 
noted  for  weeks,  and  afterward  be  followed  by  an  irregular  pyrexia.  The 
increased  sensitiveness  of  certain  bones  {e.  g.  the  sternum)  to  pressure  has 
probably  been  exaggerated.  With  the  "  anaemic  sclerosis  "  of  the  cord  there 
are  in  some  cases  disturbances  of  sensation,  and  in  one  instance  an  exten- 
sive paralysis  was  observed  by  Lupine. 

Diagnosis. — The  essential  points  to  be  noted  are — (1)  the  severe  grade  of 
oligocythaemia ;  (2)  the  increased  valeur  globidaire ;  (3)  the  presence  of  many 
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macrocytes  aud  gigaiitoblasts ;  (4)  the  absence  of  any  cause  for  secondary 
anaemia;  (5)  occasional  febrile  disturbances;  (6)  the  yellow  tint  of  the  skin ; 
(7)  haemorrhages,  particularly  retinal ;  *(8)  a  jirogressive  course  and  the  ineffi- 
ciency of  treatment. 

Pernicious  anaemia  may  be  readily  distinguished  from  chlorosis  by  the 
clinical  examination  of  the  blood,  which  will  reveal  in  the  former  disease  the 
increased  globular  richness  in  haimoglobin  and  the  presence  of  Ehrlich's  gigan- 
toblasts.  Again,  as  we  have  said,  the  oligocythaemia  in  chlorosis  is  never  very 
marked.  The  differential  diagnosis  from  some  of  the  severe  forms  of  second- 
ary anaemia  may  be  extremely  difficult.  One  can  of  course  in  most  cases 
attain  to  a  moderate  amount  of  certainty  from  the  study  of  the  blood.  The 
origin  of  the  grave  secondary  anaemias  associated  with  gastric  cancer  or  atrophy 
of  the  gastric  mucosa  may  perhaps  be  cleared  up  by  examining  the  stomach- 
juice  according  to  modern  methods.  The  skin,  as  a  rule,  too,  in  these  cases 
has  not  the  yellow  tint,  although  the  patient  may  present  the  signs  of  severe 
cachexia.  Where  intestinal  parasites  are  suspected  and  the  patient's  condition 
will  permit,  a  brisk  purge  may  be  given  and  the  faeces  examined  microscop- 
ically for  the  parasites  or  their  eggs.  Secondary  anaemia  consequent  on  pul- 
monary tuberculosis  or  renal  disease  will  scarcely  be  overlooked  by  a  well- 
trained  clinician,  but  even  the  shrewdest  diagnostician  will  sometimes  be  able 
to  discover  at  the  autopsy  some  cause  for  a  secondary  anaemia  which  he  has 
regarded  during  life  as  an  anaemia  of  the  true  Addisonian  type. 

Prog-nosis.— The  prognosis  in  a  majority  of  cases  is,  as  we  might  expect, 
very  grave.  Up  to  a  short  time  ago  the  disease  was  supposed  to  be  invariably* 
fatal ;  indeed,  some  authors  even  now  look  upon  reported  cases  of  cure  as 
examples  of  mistaken  diagnosis.  Since  the  introduction,  however,  by  Byrom 
Bramwell  in  1877  of  the  arsenic  treatment,  the  results  have  been  more  favor- 
able. Some  cases  appear  to  have  been  entirely  cured,  and  in  many  the  progress 
of  the  affection,  at  least  for  a  time,  has  received  a  decided  check.  Of  my  own 
series  of  28  cases,  2  have  recovered  under  Fowler's  solution;  16  are  dead; 
several  of  the  others  remained  in  comparatively  good  health  for  a  few  years, 
and  disappeai'ed  from  observation.  Relapses  after  marked  improvement  are 
extremely  common,  and  such  an  occurrence  is  so  characteristic  that  Stephen 
Mackenzie  in  his  recent  lectures  makes  a  distinct  class  of  what  he  calls  cases 
of  "  relapsing  pernicious  anaemia."  I  myself  know  of  no  instance  in  a  male 
in  which  the  improvement  Avas  maintained  for  more  than  five  years,  but  one 
case  reported  recently  by  Hale  White  has  enjoyed  good  health  for  eleven  years 
after  cure  by  arsenic. 

Treatment. — In  contradistinction  to  the  beneficial  effects  of  iron  in  chlor- 
osis, in  this  disease  the  drug  seems  to  do  little  or  no  good,  and  it  is  on  arsenic 
that  we  must  mainly  rely.  It  may  be  given  in  the  form  of  Fowler's  solution 
in  gradually  increasing  doses,  but  if  the  liquid  preparation  be  not  well  borne, 
the  patient  will  probably  do  well  on  pills  of  arsenious  acid.  My  plan  is  to 
start  with  3  minims  of  Fowler's  solution  after  each  meal,  and  incx'ease  to  5  at 
the  end  of  the  first  week,  to  10  at  the  end  of  the  second  week,  and  so  on  until 
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the  patient  is  taking  from  20  to  25  minims  thrice  daily.  In  one  of  my  cases 
which  remained  well  for  three  years  I  was  able  to  push  the  drug  up  to  30 
minims  at  a  dose.  The  patients  occasionally  do  surprisingly  well,  and  toxic 
effects  from  the  drug  are  unusual.  Some  persons,  though,  are  more  susceptible 
than  others,  and  as  soon  as  some  oedema  of  the  eyelids  or  digestive  disturbances 
are  noted,  the  administration  of  the  drug  should  be  discontinued  until  all 
such  symptoms  have  disappeared,  and  then  resumed  at  the  dose  at  which 
we  left  off. 

Rest  in  bed  is  essential  at  the  beginning  of  the  treatment.  A  light  but 
nutritious  diet  is  highly  desirable,  for  the  longer  the  digestive  powers  hold  out 
the  greater  the  hope.  As  a  rule,  the  cases  are  best  treated  at  home,  removal  to 
the  seaside  or  mountain  resorts  being  often  disappointing.  Birch-Hirsch- 
feld^  recommends,  especially  in  the  early  stages,  a  residence  in  some 
immune  place,  citing  Munich  as  an  example.  A  systematic  massage  treat- 
ment is  often  of  great  benefit.  The  use  of  rectal  injections  of  dried  blood  I 
can  no  longer  advise.  In  the  later  stages  the  question  of  blood-transfusion 
arises :  it  is  of  doubtful  advantage,  and  is  certainly  not  free  from  danger. 
If  anything  be  used,  I  would  recommend  the  introduction  of  a  warm  physio- 
logical salt  solution  into  the  subcutaneous  tissues,  but  even  this  can  at  best  give 
only  temporary  relief. 

The  Secondary  Anjemias. 

This  includes  all  those  cases  of  anaemia  resulting  from  haemorrhage  and 
tliose  coming  on  in  the  course  of  other  affections.  The  blood-impoverishment 
is  hei'e  due  to  a  definite  cause,  and  the  consequent  anaemia  is,  as  a  rule,  directly 
proportionate  to  the  severity  of  the  primary  affection.  But  why  under  similar 
conditions,  with  apparently  the  same  etiological  factors  at  work,  the  anaemia 
in  one  case  may  be  slight  and  in  another  profound  is  difficult  to  explain. 

The  Blood. — No  matter  what  the  cause,  the  blood  in  the  symptomatic 
enaemias  presents  certain  characteristics  which  are  more  or  less  constant.  The 
degree  of  oligocythaemia  may  vary  from  a  slight  diminution  in  the  number  of 
corpuscles  in  a  mild  case  to  an  enormous  decrease,  almost  as  great  as  would  be 
seen  in  a  case  of  pernicious  anaemia.  The  amount  of  haemoglobin  decreases 
pari  passu  with  the  number  of  red  blood-corpuscles.  At  times  the  individual 
globular  richness  may  be  below  par,  biit  there  is  never  an  increase,  such  as 
occurs  in  pernicious  anaemia.  The  number  of  white  blood-corpuscles  is  always 
relatively,  and  generally  absolutely,  increased. 

The  fresh  blood-slide  varies  in  its  appearances  according  to  the  degree  of 
anaemia.  In  mild  cases  little  or  nothing  abnormal  may  be  noted,  while  in  the 
severer  grades  one  will  find  as  marked  alterations  in  the  size  and  shape  of  the 
corpuscles  as  are  ever  seen  in  one  of  the  essential  anaemias.  Microcytes,  ma- 
crocytes,  and  poikilocytes  in  such  a  case  will  be  numerous.  In  stained  speci- 
mens nucleated  red  blood-corpuscles  can  always  be  found,  although  the  search 
may  be  a  long  one  if  the  anaemia  be  slight.    It  is  the  normoblast  that  pre- 

'  Beut.  med.  Woch.,  1892,  Apr.  1,  28. 
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dominates  here,  the  megaloblasts  being  rarely  seen.  If  there  be  a  leucocytosis, 
the  extra  leucocytes  are  almost  always  polynuclear  neutrophiles.  This  increase, 
which  is  generally  present,  is  most  marked  in  the  anaemia  following  a  severe 
hsemorrhage. 

Classification  of  the  Secondary  Anemias. 

Any  arrangement  of  the  secondary  anaemias  into  groups  has  thus  far  been 
unsatisfactory,  having  been  of  necessity  based  on  the  etiology.  Given  a  case 
of  secondary  anaemia,  it  may  often  be  difficult  to  decide  which  one  of  several 
possible  causal  agents  present  may  have  been  responsible  for  the  blood-impov- 
erishment. 

The  most  important  groups  are — 

1.  Anemia  from  HiEMORRHAGE. — The  loss  of  blood  may  be  the  result 
of  a  lesion  of  a  large  vessel  from  injury  or  from  rupture  of  an  aneurism  or 
from  post-partum  bleeding,  or  there  may  be  severe  haemorrhage  in  cases  of 
ulcer  of  the  stomach  or  duodenum,  or  in  cirrhosis  of  the  liver  from  the  oesoph- 
ageal varices,  and  in  various  other  conditions.  By  the  so-called  spontaneous 
haemorrhages  we  mean  those  occurring  in  individuals  suffering  from  a  haemor- 
rhagic  diathesis — e.  g.  in  purpura,  scurvy,  and  haemophilia.  Where  the  bleed- 
ing takes  place  quickly  there  is  a  diminution  of  all  the  blood-constituents,  a 
true  oligaemia.  The  total  volume  of  blood  may  be  so  much  diminished  and 
the  general  arterial  tension  so  lowered  that  death  results  in  a  few  moments,  and 
the  more  sudden  and  profuse  the  loss  the  greater  the  danger  of  fatal  syncope. 
Thus,  the  rapid  shedding  of  three  or  four  pounds  of  blood  would  probably  be 
fatal.  In  one  case  which  I  saw  seven  and  a  half  pounds  of  blood,  an  unusually 
large  amount,  escaped  into  the  pleura  from  rupture  of  an  aneurism.  On  the 
other  hand,  where  there  are  frequent  haemorrhages,  provided  always  the  blood- 
loss  at  any  one  time  is  small,  an  almost  incredible  amount  may  escape  and  yet 
the  patient  ultimately  recover.  Thus,  I  have  known  a  man  to  lose  over  ten 
pounds  of  blood  in  one  week  from  gastric  haemorrhage  without  succumbing. 

Sometimes  we  may  be  unable  to  obtain  a  history  of  haemorrhage,  as  in 
cases  of  enterorrhagia  from  the  anchylostoma  duodenale,  bothriocephalus 
latus,  or  from  cirrhosis  of  the  liver,  where  the  patient  himself  may  be  unaware 
of  any  such  loss,  and  where  for  some  reason  or  other  the  history  is  withheld, 
as  may  happen  in  the  cases  of  female  patients  suffering  from  bleeding  piles  or 
metrorrhagia. 

It  is  surprising  to  find  how  rapidly  the  regenerative  processes  go  on,  the 
normal  amount  being  regained  sometimes  in  a  week  or  ten  days  after  the 
haemorrhage  if  it  occur  in  a  previously  healthy  individual.  The  lowering  of 
the  arterial  pressure  permits  the  absorption  of  lymph  from  the  perivascular 
spaces  in  the  tissues,  even  while  the  haemorrhage  is  still  going  on.  The  albu- 
minous, watery,  and  saline  constituents  are  much  more  quickly  renewed  than 
the  cellular  elements,  and  it  may  be  even  weeks  or  months  before  there  is  a 
complete  restitutio  ad  integrum.  The  restoration  of  the  haemoglobin  does  not 
keep  pace  during  this  regeneration  with  the  corpuscular  development. 
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2.  Anemia  from  Inanition. — Here  the  plasma,  as  a  rule,  suffers  more 
than  the  corpuscles ;  the  latter  may  be  present  in  almost  normal  numbers  to 
the  cubic  millimetre.  The  inanition  may  be  due  either  to  a  deficiency  in  the 
food-supply  or  to  disturbances  of  one  or  more  of  the  various  physiological 
processes  by  which  digestion  and  absorption  are  carried  on.  Good  examples 
of  this  form  of  anaemia  are  seen  in  cancer  of  the  oesophagus  or  pyloric  orifice, 
and  in  the  chronic  dyspepsias,  especially  in  those  due  to  atrophy  of  the  gastric 
mucous  membrane. 

3.  A  prolonged  drain  on  the  albuminous  materials  of  the  blood,  no  matter 
what  the  cause,  is  accountable  for  a  large  group  of  cases  of  anaemia.  The 
blood-impoverishment  of  Bright's  disease,  of  chronic  suppuration,  of  pro- 
longed lactation,  etc.  may  be  explained  in  this  way. 

4.  Toxic  Anemia. — Under  this  heading  may  be  tabulated  the  ansetnias 
resulting  from  various  poisons,  organic  as  well  as  inorganic.  The  influence 
of  lead,  arsenic,  mercury,  and  phosphorus  as  blood-globule  destroyers  is  well 
known.  Of  the  infectious  diseases,  tuberculosis,  syphilis,  and  malaria  are 
most  frequently  associated  with  anaemia.  In  malarial  blood  one  may  watch 
the  corpuscles  grow  pale  under  the  action  of  the  plasmodial  parasite.  A  post- 
typhoid anaemia  is  not  uncommon,  and  in  some  cases  the  grade  may  be  severe. 
In  these  toxanaemias  the  red  blood-corpuscles  may  be  directly  destroyed  as  in 
malaria,  or  the  ordinary  rate  of  their  consumption  may  be  increased. 

The  anaemia  accompanying  pyrexia  is  due  partly  to  the  direct  action  of  the 
poison  producing  the  fever  on  the  blood  itself,  partly,  perhaps,  to  some  inter- 
ference with  the  working  of  the  haemopoietic  organs. 

Treatment. — Obviously,  the  first  indication  in  the  treatment  will  be  for 
the  removal  of  the  cause.  In  the  secondary  anaemias,  as  in  other  secondary 
affections,  this  is  unfortunately  too  often  impossible.  A  careful  physical 
examination  of  the  organs  and  an  examination  of  the  gastric  juice,  sputum, 
urine,  and  faeces  by  modern  methods  will  often  reveal  the  primary  cause.  It 
might -seem  unnecessary  to  speak  of  this  were  it  not  well  known  that  the 
anaemia  accompanying  malaria  has  been  treated  with  iron  before  any  attempt 
was  made  to  kill  off  the  swarms  of  plasmodia  which  were  the  active  cause  of 
the  blood-degeneration.  In  every  case  strict  attention  must  be  given  to  the 
dietetic  and  hygienic  management,  a  part  of  the  treatment  fully  as  important 
as  the  administration  of  drugs.  The  blood  in  the  anaemia  following  sudden 
haemorrhage  in  individuals  previously  healthy  may  be  restored  with  astonish- 
ing rapidity,  and  often  without  any  medicine. 

It  is  generally  best  to  begin  by  confining  the  patient  to  bed.  For  the 
anaemia,  apart  from  the  treatment  of  the  primary  cause,  iron  is  the  best  drug. 
The  particular  form  chosen  must  depend  in  each  case  to  a  great  extent  on  the 
idiosyncrasies  of  the  patient  and  the  condition  of  the  alimentary  tract.  In  by 
far  the  greater  number  of  cases  Blaud's  pills  were  found  to  be  perfectly  satis- 
factory, though  some  patients  do  better  on  the  officinal  tincture  of  the  pcr- 
chloride.  Janeway  prefers  the  tartrate  of  iron  and  potassium,  but  perhaps 
it  may  be  necessary  to  search  still  further  before  the  preparation  appropriate 
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to  the  case  in  hand  will  be  found, 
springs  will  sometimes  prove  efficient, 
must  fall  back  on  arsenic. 


The  waters  of  the  various  chalybeate 
Still,  where  iron  is  not  well  borne,  we 


The  Leucocytoses. 

Besides  the  different  forms  of  leukaemia  to  be  presently  discussed,  there  are 
many  conditions  in  which  the  number  of  leucocytes  in  the  blood  is  increased. 
These  non-leuksemic  processes  since  the  time  of  Virchow  have  been  spoken  of 
as  leucocytoses.  In  his  Cellular  Pathology  he  describes  a  "  physiological " 
leucocytosis  occurring  after  meals  and  in  pregnancy,  and  a  "  pathological " 
leucocytosis  belonging  to  acute  inflammations,  such  as  erysipelas  and  pneu- 
monia. He  explained  the  phenomenon  by  supposing  that  the  substances  car- 
ried to  the  lymphatic  glands  stimulated  their  cells  and  caused  them  to  pro- 
liferate, and,  as  the  leucocytes  were  thought  to  arise  from  a  proliferation  of 
these  cells,  it  was  readily  conceived  that  they  should  immediately  be  found  in 
greater  numbers  in  the  blood.  Since  then  numerous  observers  have  studied 
the  blood  in  the  most  varied  diseases,  and  found  in  many,  particularly  in  the 
acute  suppurative  diseases,  a  pronounced  leucocytosis. 

Much  light  has  been  thrown  on  the  subject  since  the  discovery  of  the 
existence  of  chemotactic  processes.  When  one  considers  the  tremendous  num- 
ber of  leucocytes  which  accumulate  in  a  short  time  in  the  formation  of  a 
large  abscess,  he  cannot  help  wondering  whence  they  have  all  arisen.  Inas- 
much as  in  all  acute  suppurative  processes  there  is  an  extensive  increase  in 
the  number  of  the  leucocytes  in  the  blood,  besides  the  aggregation  of  leu- 
cocytes at  the  seat  of  inflammation,  it  is  obvious  that  the  leucocyte-building 
organs  are  capable  of  being  suddenly  aroused  into  an  enormously  increased 
activity.  The  study  of  pus  and  of  dried  and  stained  specimens  of  the  blood 
from  these  cases  shows  that  the  extra  number  of  leucocytes  is  made  up  almost 
entirely  of  polynuclear  neutrophiles. 

Speaking  generally,  we  are  able  to  guess  in  any  acute  disease  whether  or 
not  there  will  be  a  leucocytosis.  If  the  disease  be  one  in  which  there  is  a 
pronounced  local  reaction — i.  e.  a  disease  associated  with  inflammatory  exuda- 
tion in  a  certain  part  of  the  body — then  there  will  almost  certainly  be  an 
increase  in  the  number  of  polynuclear  neutrophiles  also  in  the  blood.  On 
the  other  hand,  where  there  is  little  or  no  local  reaction,  no  matter  how  intense 
the  general  process,  then  we  shall  expect  only  a  slight  leucocytosis  or  none 
at  all. 

The  local  reaction  is  to  be  regarded  as  the  result  of  a  positive  chemotaxis. 
There  are,  as  we  now  know,  certain  substances  which  attract,  and  certain 
others  which  repel,  the  white  blood-corpuscles.  Such  substances  are  spoken 
of  respectively  as  being  positively  and  negatively  chemotactic.  Of  their 
nature  we  as  yet  know  but  little ;  it  seems  probable,  however,  that  they  are 
products  closely  ^lied  to  the  alkali-albuminates  which  result  from  the  necrosis 
of  certain  tissue-cells.  Buchner  and  his  pupils  conclude  from  their  investiga- 
tions that  the  protein  substances  of  the  bodies  of  micro-organisms  are  posi- 
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tively  chemotactic,  and  that  the  presence  of  dead  bacteria  suffices  to  account 
for  the  attraction  of  the  leucocytes  (Romer):  This  does  not,  however,  explain 
the  chemotaxis  resulting  from  the  injection  of  substances  like  turpentine,  nor 
that  which  taken  place  about  certain  necrotic  areas  in  the  liver  and  lymph- 
glands  which  have  been  shown  to  bear  no  direct  relation  to  micro-organisms. 
The  subject,  however,  is  too  wide  to  admit  of  a  full  discussion  here.  We 
would  emphasize  the  fact  that  leucocytosis  occurs,  as  a  rule,  only  in  diseases 
which  have  a  local  reaction,  and  that  its  extent  is  proportionate  to  the  latter, 
so  that  we  are  able  to  say  a  priori  in  a  given  infectious  disease  whether  or  not 
a  leucocytosis  will  exist.  Thus  in  a  croupous  pneumonia  or  in  a  suppurative 
pleurisy  there  will  be  a  leucocytosis  proportionate  to  the  extent  of  the  lung  or 
pleura  involved,  while  in  typhoid  fever  or  malaria,  where  there  is  no  marked 
local  reaction,  there  will  be  little  or  no  leucocytosis.  Indeed,  in  typhoid  the 
number  of  leucocytes  would  appear  to  be  diminished.  This  peculiar  charac- 
ter of  the  blood  in  typhoid  fever  furnishes  us  with  a  ready  method  of  discov- 
ering complications  in  that  disease.  I  have  often  in  my  own  wards  seen  a 
leucocytosis  appear  precisely  at  the  onset  of  a  complicating  pleurisy  or  pneu- 
monia in  the  course  of  typhoid  fever. 

The  course  of  the  leucocytosis  in  pneumonia  is  extremely  interesting. 
Increasing  with  the  lung-consolidation,  it  reaches  its  maximum  just  before 
the  crisis,  and  then  the  decrease  in  the  number  of  leucocytes  is  as  marked  as 
the  fall  in  temperature.  Thus,  a  leucocytosis  of  20,000  to  30,000  may  drop 
within  a  few  hours  to  6000  or  8000.  There  is  some  reason  for  believing  that 
the  greater  the  degree  of  local  reaction  (of  which  the  leucocytosis  may  be 
regarded  as  an  index)  in  a  disease  like  acute  lobar  pneumonia,  the  less  is  the 
virulence  of  the  general  blood-poisoning.  Thus  Tschistovitch  claims  that  in 
a  pneumonia  where  the  leucocytosis  is  slight  or  absent  the  termination  is 
always  fatal.  The  theory  has  received  some  support  from  von  Jakseh ;  and 
if  these  results  are  confirmed,  the  blood-examination  in  pneumonia  will  be  of 
great  use  for  the  prognosis.  In  one  of  my  own  cases,  however,  there  was  a 
leucocytosis  of  over  45,000  to  the  cubic  millimetre  just  before  death,  the 
autopsy  showing  a  croupous  pneumonia  of  the  right  upper  lobe,  together 
with  a  fihrino-purulent  pericarditis,  with  myriads  of  the  lanceolate  pneu- 
mococci  in  the  exudate.  In  a  recent  fatal  case  there  was  a  leucocytosis  of 
114,000  to  the  cubic  millimetre.  The  disappearance  of  the  leucocytosis  in 
erysipelas  is,  as  in  pneumonia,  also  by  crisis. 

In  addition  to  these  inflammatory  leucocytoses,  a  large,  sometimes  enormous, 
increase  of  the  leucocytes  has  been  observed  in  the  cachexias  of  malignant 
neoplasms.  How  far  this  leucocytosis  is  dependent  on  the  local  reaction  in 
the  neighborhood  of  the  tumor  (necrosis  and  wandering-in  of  leucocytes)  is 
not  as  yet  clear. 

Leukemia. 

Definition. — peculiar  disease,  assuming  various  forms,  characterized  by 
a  persistent  increase  in  the  number  of  the  white  blood-corpuscles,  associated 
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with  alterations  occurring  either  singly  or  together  in  the  spleen,  lymph-glands, 
and  bone-marrow. 

History  of  the  Affection  and.  its  Different  Forms. — Though  the  claim 
to  priority  has  been  much  disputed,  it  is  now  generally  agreed  that  Virchow 
was  the  first  to  recognize  the  increase  in  the  white  blood-corpuscles  as  an 
essential  feature  of  the  disease.  He  gave  it  the  name  leukeemia.  Virchow's 
article  appeared  in  November,  1845;  in  October  of  the  same  year  Bennett  and 
Craigie  had  described  a  case  in  the  Edinburgh  Medical  Journal,  but  thought 
that  the  peculiar  blood-condition  was  due  to  the  presence  of  pus,  and  accord- 
ingly spoke  of  it  as  a  suppuration  of  the  blood.  Other  eases  had  been  observed 
by  Piorry  and  Rokitansky,  who  also  believed  that  they  were  dealing  with  a 
pysemic  condition.  Vogel  in  1849  was  the  first  to  diagnose  the  disease  during 
life.  In  1851,  Bennett  collected  additional  cases,  and  gave  the  name  of  leuco- 
cythsemia  to  the  disease.  In  the  following  year  the  same  authority  published 
a  monograph  on  the  subject,  claiming  for  himself  priority  in  the  discovery  of 
the  affection — a  paper  which  ai'oused  a  lively  controversy  between  the  profes- 
sors of  Edinburgh  and  Berlin. 

Virchow  described  two  forms  of  the  disease.  In  his  Cellidar  PatJiology 
he  states  that  he  was  able  to  recognize  one  class  of  cases  as  characterized  by 
the  presence  of  a  large  number  of  the  smaller  forms  of  leucocytes  in  the  blood, 
together  with  marked  involvement  of  the  lymph-glands ;  in  another  series  of 
cases,  where  the  spleen  was  much  enlarged,  it  was  the  larger  white  blood-cell 
forms  that  were  predominant.  Many  years  later  Neiunann  described  a  myelog- 
enous form  in  which  the  bone-marrow  showed  marked  changes.  Although  it 
has  been  customary  to  speak  of  lymphatic,  splenic,  and  myelogenous  leukae- 
mias, it  is  rare  to  find  a  pure  form  of  any  one  of  these,  more  particularly  of 
the  two  latter.  So  far,  only  one  case  of  pure  myelogenous  leukaemia  has  been 
recorded  (Leube  and  Fleischer),  and  whether  a  splenic  leukaemia  can  occur 
independently  of  bone-marrow  changes  would  seem  doubtful.  The  lymphatic 
form  is,  however,  sharply  separated  from  the  others  both  clinically  and  anatomi- 
cally, and  there  would  seem  to  be  a  tendency  at  present  to  group  all  leukaemias 
under  two  headings — (1)  splenic-myelogenous  and  (2)  lymphatic  leukaemia. 

Behier  reported  an  intestinal  type  characterized  by  changes  in  the  lymphatic 
apparatus  of  the  bowel,  and  Kaposi  in  1885  recorded  a  case  in  which  the 
lymphatic  elements  of  the  skin  were  first  involved — an  affection  to  which  he 
gave  the  name  lymphoderma  perniciosa.  The  cases  in  which  the  tonsillar  and 
pharyngeal  lymph-elements  seem  to  be  primarily  affected  are  of  peculiar 
interest,  as  we  shall  point  out  when  we  speak  of  the  etiology  of  the  dis- 
ease. 

A  distinction  between  acute  and  chronic  leukaemia  is  justifiable,  but  the 
former  is  much  less  common  than  the  latter. 

Etiology. — Notwithstanding  most  careful  clinical  study  and  thorough  his- 
tological and  bacteriological  investigation,  the  secret  of  the  causative  factor  in 
this  disease  is  almost  as  profound  now  as  it  was  half  a  century  ago.  The  idea 
that  leukaemia  is  a  specific  infectious  disease  (Klebs,  Osterwold,  Roux)  has, 
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however,  gained  ground  during  the  past  decade.  Histologically,  there  are 
naany  points  of  resemblance  between  leukaemia  and  the  infectious  granulomata ; 
and  this,  taken  with  the  fact  that  the  acute  cases  running  a  fatal  course  in  a  few 
days  or  weeks  with  high  temperature  correspond  throughout  to  the  clinical 
picture  seen  in  the  acute  infectious  processes,  goes  far  to  make  a  micro-organ  is- 
mal  origin  probable. 

An  interesting  case  has  been  recorded  recently  by  Obrastzow,  in  which  the 
attendant  of  a  patient  suffering  from  acute  leukaemia  developed  the  same  disease 
and  died  :  this  suggests  not  only  infection,  but  also  the  possibility  of  direct  conta- 
gion, but  inoculations  with  leukseraic  blood  have  so  far  been  without  result. 

Since  Hinterberger  in  Nothnagel's  clinic  pointed  out  that  by  far  the  larger  num- 
ber of  the  acute  leukaemias  are  accompanied  by  a  stomatitis  or  by  intestinal  ulcera- 
tion, we  are  tempted  to  regard  these  not  as  complications,  but  rather  as  primary 
affections  affording  a  gateway  of  entrance  (infection-atrium)  for  the  leukaemic 
virus.  A  patient  with  splenic-myelogenous  leukaemia,  who  entered  my  clinic 
in  August,  1892,  gave  a  history  of  a  dysenteric  attack  two  years  previously — 
i.  e.  in  the  summer  of  1890 — but  dated  his  splenic  enlargement  only  from 
February,  1892  :  while  the  splenic  tumor  must  have  existed  longer  than 
this,  yet  the  cases  in  which  a  leukaemia  has  been  preceded  by  intestinal  lesions 
occur  far  too  frequently  to  allow  us  to  regard  the  circumstances  as  merely  acci- 
dental. Troje  has  speculated  further,  and  suggested  that  in  the  chronic  leu- 
kaemias, where  enlargement  of  the  cervical  lymph-glands  occurs  early,  the 
virus  may  have  entered  by  way  of  the  swollen  tonsils.  At  a  recent  medical 
meeting  in  Berlin,  ^  Troje  advanced  the  theory  that  the  so-called  pseudo-leu- 
kaemia represents  a  leukaemic  condition,  the  forerunner  of  a  true  leukaemia. 
While  cases  which  have  been  definitely  diagnosed  as  pseudo-leukaeraia  have, 
under  the  eyes  of  thoroughly  competent  clinicians,  been  observed  to  pass  on 
into  true  leukaemia,  yet  the  statistics  are  too  limited  to  permit  us  to  hold 
that  such  a  relation  is  constant.  The  peculiar  disease  occurring  in  children 
under  two  yeai's  of  age  first  described  by  von  Jaksch  (who  named  it  "anaemia 
infantilis  pseudo-leukaemica  "),  and  subsequently  by  Luzet,  in  which  clinically 
one  finds  the  spleen  somewhat  enlarged,  the  blood  oligocythaemic  with  an 
increased  number  of  white  blood-corpuscles,  would  seem  to  stand  in  an  inter- 
mediate position  between  the  pseudo-leukaemia  of  Hodgkin  and  Trousseau 
and  the  true  splenic-myelogenous  leukaemia  :  where  the  affection  is  not  termin- 
ated early  by  an  associated  gastro-enteritis,  the  blood  may  assume  the  charac- 
teristics of  a  true  leukaemia,  the  so-called  "  hypertrophic  "  leucocytes  being 
present. 

So  far,  no  micro-organism  has  been  definitely  proven  to  be  the  cause  of  the 
disease :  the  monads  of  Klebs,  the  cocci-like  bodies  described  by  Byrom  Brani- 
well,  the  bacilli  of  Majocchi  and  Bicchini  have  probably  nothing  to  do  witli 
the  affection.  Kelsch  and  Vaillard  report  a  case  in  which  they  found  bacilli, 
and  recently  Pawlowsky  of  Kiew^  describes  a  bacillus  whicli  he  claims  is 
peculiar  to  leukacuiia  and  which  he  found  in  six  successive  cases.   The  organism 

^Deuf.  med.  Woch.,  1892,  No.  16.  Dcut.  mcd.  Wock,  1S92,  No.  28. 
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grows  in  short  rods  with  rounded  ends,  and  can  be  cultivated,  although  not 
on  the  ordinary  media.  He  has  not  been  able,  however,  to  reproduce  the  dis- 
ease by  injection  into  animals. 

What  the  true  nature  of  the  disease  is,  is  a  question  which  must  still  be  left 
open  ;  scarcely  any  one  now-a-days  looks  upon  it  as  a  primary  blood-disease ; 
on  the  contrary,  the  blood-condition  is  generally  regarded  simply  as  an  expres- 
sion of  the  pathological  changes  going  on  in  the  hsemopoietic  organs. 

Leukeemia  is  not  uncommon  on  this  continent.  Of  the  18  cases  of  which 
I  have  notes,  11  occurred  in  Montreal,  2  in  Philadelphia,  and  5  within  the 
last  two  years  at  the  Johns  Hopkins  Hospital.  It  does  not  seem  to  be  more 
frequent  in  the  South. 

It  may  occur  at  any  age,  though  most  common  in  the  middle  period  of  life. 
I  have  seen  a  case  at  eight  months,  and  it  has  been  known  to  occur  as  early  as 
the  eighth  or  tenth  week  and  as  late  as  the  seventieth  year.    Eleven  of  my 
cases  were  males,  and  the  disease  is  undoubtedly  less  frequent  in  females  ;  thus  " 
of  200  cases  collected  by  Birch-Hirschfeld,  135  were  males  and  66  females. 

Although  the  majority  of  the  patients  come  from  the  lower  and  middle 
classes,  no  definite  influence  can  be  attributed  to  social  and  sanitary  conditions. 
Mental  worry  and  depression  have  been  mentioned  as  predisposing  causes.  A 
history  of  injury — a  fact  to  which  De  Chapelle  has  drawn  especial  attention — 
is  not  infrequent :  3  of  my  patients  laid  great  stress  on  this,  2  ascribing  their 
disease  to  having  strained  themselves  by  over-lifting,  and  1  to  the  effects  of  a 
kick  from  a  horse.  It  seems  quite  improbable  that  traumatism  by  itself  could 
set  up  a  process  of  this  kind. 

That  malaria  and  syphilis  bear  any  etiological  relation  to  leukfemia  is 
scarcely  probable,  although  in  150  cases  analyzed  by  Gowers,  30  had  a  mala- 
rial history,  and  over  one-third  of  my  cases  had  previously  suflFered  from 
malarial  invasion. 

In  female  patients  the  alfection  most  often  develops  at  the  climacteric, 
though  pregnancy  would  seem  somewhat  to  predispose  to  it.  A  patient  of 
Cameron's  at  Montreal  passed  through  three  pregnancies,  bearing  on  each 
occasion  a  non-leuksemic  child.  That  heredity,  hovv^ever,  plays  some  part  is 
shown  by  this  same  case,  since  the  grandmother,  mother,  and  one  brother  of 
the  patient  suffered  from  symptoms  strongly  suggestive  of  leukaemia,  and  two 
of  her  children  died  of  the  disease.  A  leuksemic  child  may,  on  the  other 
hand,  be  born  of  a  healthy  mother  (Sanger). 

Dogs  not  infrequently  have  leukaemia,  and  it  has  been  described  in  horses, 
oxen,  cats,  swine,  and  mice  (Bollinger,  Eberth). 

Symptomatology. — The  onset  (in  the  splenic  myelogenous  leukaemia) 
may  be  so  insidious  that  the  splenic  tumor  may  fill  a  large  part  of  the  abdo- 
men before  the  patient  suffers  much  inconvenience.  As  a  rule,  it  is  for  this 
"  lump  in  the  side  "  that  he  first  consults  the  physician,  or  perhaps  he  notices 
that  he  has  been  getting  short  of  breath  and  has  palpitation  of  the  heart,  pal- 
lor, and  other  symptoms  common  in  anaemia.  Epistaxis  and  gastro-intestinal 
symptoms  often  occur  early ;  they  may  even  precede  the  onset  of  the  disease. 
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Ou  the  occurrence  of  a  previous  dysentery  we  have  already  remarked.  There 
•are  instances  in  which  a  sudden  or  fatal  haemorrhage  has  been  the  first  symp- 
tom. In  one  of  the  cases  of  my  series  a  boy  who  died  of  hsematemesis  had 
been  two  days  before  apparently  quite  well,  and  had  played  in  a  game  of 
.lacrosse. 

The  symptoms  referable  to  the  stomach,  such  as  a  feeling  of  oppression 
after  eating,  nausea,  and  vomiting,  are  rarely  absent.  The  vomiting,  in  fact, 
often  appears  early,  and  is  at  times  a  troublesome  feature.  The  bowels  are 
.usually  loose,  diarrhoea  frequently  occurring  early  in  the  disease:  this  is  said 
to  be  more  frequent  in  those  cases  in  which  the  lymph-follicles  of  the  intes- 
tines are  involved.  The  stools  are  thin  and  watery  ;  in  some  cases  there  is 
a  true  dysenteric  process  in  the  colon,  with  tenesmus,  and  mucus  and  blood 
are  seen  in  the  faeces. 

The  liver  becomes  enlarged  at  some  stages  of  the  disease ;  jaundice  is  not 
common,  but  may  result  from  obstruction  due  to  catarrhal  inflammation  of  the 
duct  or  to  pressure  of  the  glands  in  the  hilus  of  the  liver.  Ascites  may  be  a 
prominent  symptom,  and  is  probably  due  either  to  the  splenic  tumor  or  to  the 
pressure  of  enlarged  glands  on  the  portal  vein.  Willcocks  has  described  a 
leuksemic  peritonitis  due  to  new  growths  in  the  membrane. 

The  Blood. — No  matter  what  the  form  of  the  disease,  it  is  the  blood  exam- 
ination alone  that  offers  distinctive  features.  We  have  already  mentioned  the 
different  forms  of  leucocytes,  and  the  relative  proportion  of  those  of  each 
form  to  the  whole  number  in  health.  In  the  lieno-myelogenic  forms  of  leu- 
kaemia the  most  striking  blood-change  is  the  enormous  increase  in  the  number 
of  the  white  cells.  Instead  of  the  normal  proportion  of  1  white  to  500  or 
1000  red  cells,  the  proportion  in  leukaemia  may  be  1  to  10  or  1  to  5,  or  the 
two  kinds  may  occur  in  equal  numbers ;  indeed,  there  are  cases  recorded  in 
which  there  were  actually  more  colorless  than  colored  elements.  A  drop  of 
blood  from  the  finger-tip  in  a  well-marked  case  will  be  more  or  less  turbid, 
reddish-brown  in  color,  or  in  extreme  cases  possibly  chocolate-colored.  Very 
often  a  single  glance  through  the  microscope  at  the  fresh  blood-slide  will  settle 
the  diagnosis.  Much  discussion  had  taken  place  before  we  were  well  acquainted 
with  the  affection  as  to  how  great  an  increase  there  must  be  in  the  number  of 
white  blood-cells,  and  what  relation  of  whites  to  reds  is  necessary  to  constitute 
a  leukaemia.  After  this,  when  Ehrlich  had  pointed  out  that  as  a  rule  the 
eosinophilous  cells  were  increased  in  the  disease,  clinicians  went  astray  in 
regarding  an  increase  in  those  cells  as  pathogenic  of  leukaemia.  While  it  is 
true  that  they  are  generally  both  relatively  and  absolutely  increased,  this  is  by 
no  means  always  the  case,  and  besides,  we  must  not  forget  that  their  number 
may  be  as  great  or  even  greater  in  certain  other  affections,  and  even  at  times  in 
health.  The  lymphocytes  (Plate  I,  Fig.  1,  h,  b,  b)  are  relatively  diminished 
in  number ;  instead  of  making  up  20  or  30  per  cent,  of  the  whole  number 
of  white  cells,  these  small  mononuclear  forms  may  be  reduced  to  less  than  1 
per  cent.  The  leucocytes  with  polymorphous  nuclei  and  neutrophilic  granules 
(Plate  I,  Fig.  1,  e,  e)  may  be  present  in  normal  proportions ;  usually,  how- 
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ever,  they  are  relatively  diminished,  and  may,  especially  in  the  later  stages,  be 
very  few  in  number.  In  the  dry  preparations  the  numerous  brightly-stained 
eosinophiles  (Plate  I,  Fig.  1,/)  form  a  striking  ])icture,  but  in  this  variety 
of  leukaemia  the  most  important  characteristic  of  the  blood  is  the  presence 
of  certain  cells  which  may  be  said  not  to  occur  at  all  in  normal  blood. 
These  cells  closely  resemble  the  large  mononuclear  leucocytes,  but  differ  from 
them  in  sevei-al  important  particulars.  Ehrlich  has  studied  them  with  great 
care,  and  first  described  them  as  large  mononuclear  forms  containing  a  fine 
thickly-set  e-or  neutrophilic  granulation.  Believing  that  they  originated  in  the 
bone-marrow,  he  has  named  them  myelocytes.  (Plate  I,  Fig.  2,  g.)  In  one 
of  my  cases,  in  which  the  blood  was  examined  by  Thayer  according  to  Ehrlich's 
method,  these  myelocytes  at  one  time  made  up  nearly  25  per  cent,  of  the 
whole  number  of  white  corpuscles.  H.  F.  Muller  has  described  large  white 
elements  in  the  blood  in  this  disease,  varying  in  size,  but  being  usually  one- 
third  to  one-half  larger  than  the  ordinary  white  cells ;  the  nucleus  is  large, 
plump,  and  oval,  and  usually  lies  excentrically,  and  its  intranuclear  network 
is  more  delicate  than  that  of  the  ordinary  leucocytes  ;  the  cell-body  is  often 
surrounded  by  a  slightly  thickened  layer  of  cell-substance.  Mitoses  were 
numerous  in  these  cells,  and  Muller  has  shown  that  precisely  similar 
cells  and  karyokinetic  figures  occur  in  the  bone-marrow.  Similar  cells  had 
also  been  described  earlier  by  Cornil  and  were  named  by  him  cellules  medul- 
laires. 

My  own  study  has  convinced  me  of  the  importance  of  this  peculiar  cell- 
form  for  the  diagnosis  of  a  myelogenic  leukaemia,  and  I  have  no  doubt  that 
Ehrlich,  Cornil,  and  Muller  have  been  describing  under  different  names  the 
same  morphological  element. 

Occasionally  there  are  leucocytes  in  the  blood  of  leuksemic  patients  which 
contain  basophilic  granules  ;  they  are  by  no  means  always  to  be  found.  As  a 
rule,  there  is  no  marked  oligocythsemia,  the  red  corpuscles  rarely  going  lower 
than  two  millions  per  cubic  millimetre  ;  the  amount  of  haemoglobin  corresponds 
to  the  decrease  or  is  reduced  in  a  somewhat  greater  proportion.  Nucleated  red 
blood-corpuscles  are  present,  and,  as  a  rule,  in  considerable  numbers ;  they  are 
chiefly  normoblastic  in  type  (Plate  I,  Fig.  2,  A),  but  megaloblasts  (Plate  I, 
Fig.  2,  i)  occasionally  occur.  Cases  with  the  blood  of  the  type  of  a  pernicious 
anaemia  have  subsequently  developed  a  true  leukaemia. 

In  the  pure  lymphatic  leukaemia  the  blood-condition  is  quite  different. 
Here  one  never  meets  with  the  enormous  increase  in  the  number  of  white 
cells  described  as  characteristic  of  the  ordinary  form,  a  proportion  of  1  to  10 
being  rarely  exceeded.  The  increase  takes  place  sotely  in  the  small  mono- 
nuclear elements  (lymphocytes),  the  large  mononuclear  and  polynuclear  forms 
being  relatively  greatly  diminished  in  number.  The  enormous  disproportion 
is  well  shown  in  a  case  described  by  Uthemarui,  where  93  per  cent,  of  all  the 
white  cells  were  lymphocytes.  Eosinophilous  cells  and  nucleated  red  corpus- 
cles are  rare  ;  myelocytes  are,  as  a  rule,  not  present  unless  there  be  an  associated 
disease  of  the  bone-marrow. 
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Just  as  there  are  mixed  forms  of  leuksemia,  however,  so  the  blood-condition 
may  deviate  from  the  two  types  above  given.  In  a  case  of  acute  leukaemia 
which  came  into  my  clinic  at  the  Johns  Hopkins  Hospital,  where  the  glands  as 
well  as  the  spleen  and  bone-marrow  were  affected,  in  the  blood,  besides  a  large 
proportion  of  lymphocytes  and  myelocytes,  many  large  mononuclear  leuco- 
cytes were  present. 

In  leuksemic  blood  one  not  infrequently  finds  a  number  of  polynuclear 
leucocytes  devoid  of  the  usual  e-granules — a  phenomenon  as  yet  not  under- 
stood. The  want  of  amoeboid  movement  in  the  white  cells  of  the  blood  in 
leukaemia  was  first  pointed  out  by  Cafafy  ;  this  is  particularly  noticeable  when 
one  compares  leuksemic  blood  with  normal  specimens  on  the  waum  stage.  The 
explanation  is  easy  to  find,  since  we  know  that  of  the  leucocytes  in  health  it  is 
only  the  polynuclear  forms  which  have  active  amoeboid  movements.  Other 
points  to  be  mentioned  are — (1)  the  abundance  of  blood-plates  in  many  cases ; 
(2)  the  unusually  dense  fibrin  network  between  the  corpuscles ;  and  (3)  the 
appearance  of  Charcot's  octahedral  crystals  in  blood-slides  which  have  been 
kept  for  a  short  time. 

The  Circulatory  System. — It  is  rare  that  there  are  symptoms  referable  to 
the  heart,  although  the  apex-beat  may  be  displaced  considerably  upward  hy  the 
enlarged  spleen.  The  pulse,  though  large  in  volume,  is  usually  frequent,  soft, 
and  of  low  tension.  Oedema  of  the  ankles,  or  even  general  anasarca,  may 
occur  toward  the  end  of  the  disease.  Haemorrhages  are  common  in  all  stages, 
those  from  the  nasal  mucous  membrane  being  the  most  frequent. 

In  two  cases  which  I  have  seen  fatal  hsematemesis  occurred  before  there 
was  any  suspicion  of  an  existing  leuksemia.  Haemoptysis  and  haematuria  are 
rare ;  cerebral  apoplexy  was  the  cause  of  death  in  one  case  of  my  series.  The 
leukajmic  retinitis"  is  another  manifestation  of  the  haemorrhagic  tendency. 

Other  Organs. — The  shortness  of  breath  is  due,  as  a  rule,  to  deficient 
oxygenation  owing  to  the  oligocythaemia.  The  lungs  are  scarcely  ever  respon- 
sible for  any  symptoms  until  toward  the  end  of  the  disease,  when  oedema  or 
pneumonia  may  carry  off'  the  patient. 

If  we  except  the  cerebral  symptoms,  such  as  headache,  dizziness,  and  faint- 
ing spells,  which  are  associated  with  anaemia,  the  central  nervous  system  does 
not  seem  to  be  much  affected.  We  have  already  spoken  of  the  occurrence  of 
sudden  coma  following  hsemorrhage  from  one  of  the  cerebral  vessels.  The 
peculiar  retinitis,  which  is  by  no  means  rare,  consists  chiefly  of  haemorrhagic 
patches,  but  there  are  also  sometimes  true  leukaemic  new  growths  with  aggre- 
gations of  round-cells  in  the  retina.  A  genuine  optic  neuritis  is  not  common. 
The  hearing  is  frequently  affected,  and  deafness  may  come  on  early  in  the  dis- 
ease. As  a  rule,  the  temperature  is  more  or  less  elevated,  ranging  at  times  as 
high  as  102°  or  103°  F.,  but  periods  of  pyrexia  may  alternate  with  prolonged 
intervals  of  normal  temperature. 

The  urine  may  be  albuminous,  but  it  is  by  no  means  always  so.  There  is 
an  abnormal  increase  in  the  amount  of  uric  acid  excreted,  which  Salkowski 
believes  may  stand  in  direct  relation  to  the  splenic  enlargement.    The  cause 
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of  the  persistent  priapism  which  often  occurs  is  unknown.  In  a  case  recorded 
by  Edes  it  was  the  first  symptom  ;  it  may  persist  for  days  or  even  weeks 
(Peabody). 

The.  Spleen. — When  a  patient  suffering  from  lieno-medullary  leukaemia 
first  consults  the  physician,  the  spleen  is  nearly  always  much  enlarged,  and, 
though  usually  somewhat  tender,  may  give  rise  to  very  little  inconvenience. 
Its  border  will  be  felt  in  the  left  side  of  the  abdomen  as  a  hard,  smooth, 
rounded  lump  which  rolls  over  the  finger-tips  with  each  full  inspiration.  The 
organ  when  much  enlarged  may  extend  as  far  as  the  navel,  and  I  have  even 
seen  it  fill  the  whole  left  side  of  the  abdomen  and  extend  into  the  right  iliac 

Fig.  12. 


Case  of  Lieno-medullary  Leuksemia— showing  enlargement  of  spleen. 

fossa.  (See  Fig.  12.)  One  can  sometimes  feel  a  friction  fremitus  over  the 
tumor,  and  on  auscultation,  besides  the  rub,  a  "splenic  souffle,"  systolic  in 
rhythm,  may  sometimes  be  heard.  Gerhardt  has  described  a  pulsating  .spleen 
in  one  of  his  cases  of  leuksemia. 

That  the  tumor  is  the  spleen  is,  as  a  rule,  easily  decided  from  the  position, 
form,  and  feel  of  the  enlargement ;  moreover,  not  infrequently  one  is  able  to 
clearly  make  out  a  notch,  or  even  several  notches,  in  the  anterior  border.  It 
varies  much  in  size  from  time  to  time  ;  after  meals  it  is  increased,  after  hsemor- 
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rhage  or  severe  diarrhoea  diminished.  As  might  be  expected,  pressure-symp- 
toms sometimes  occur,  such  as  distress  after  eating  or  obstruction  of  the  bowels, 
from  the  latter  of  which  death  has  been  known  to  result. 

The  Lymph-glands  and  Bones. — In  ordinary  leukaemic  patients  it  is  rare 
for  the  lymph-glands  to  be  much  enlarged :  after  the  spleen  has  become  very 
large  the  lympatic  glands  may  increase  in  size,  but  even  then  it  is  the  super- 
ficial ones  which  are  generally  affected.  One  never  sees  such  huge  bunches  of 
them  as  are  found  in  the  pseudo-leuksemia  of  Hodgkin.  In  pure  lymphatic 
leukaemia  the  lymph-glands  are  generally  enlarged,  and  the  spleen  perhaps 
only  slightly  so,  but  the  disease  is  a  very  rare  one  indeed,  and  needs  further 
study. 

There  may  be  scarcely  any  tenderness  over  the  bones  during  life,  which  at 
autopsy  show  the  most  advanced  marrow-changes ;  the  patients  sometimes 
complain  when  the  sternum  is  percussed  in  the  course  of  the  physical  examin- 
ation. Irregularity  and  deformity  of  the  ribs,  the  sternum,  and  other  flat 
bones  occasionally  result  from  the  leuksemic  bone-changes. 

Morbid  Anatomy. — The  body  is  pale  and  may  be  much  emaciated  ;  oedema 
and  dropsical .  effusions  are  common.  When  the  heart  or  aorta  is  opened,  the 
blood  is  usually  found  to  be  clotted,  the  clots  having  a  peculiar  greenish-yellow 
color,  reminding  one  of  the  fat  of  a  turtle.  When  the  increase  in  the  white 
elements  has  been  extreme,  the  color  of  the  clotted  masses  may  be  yellowish- 
white,  and  it  has  more  than  once  happened  (as  in  a  qase  of  Virchow's)  that  the 
observer  on  opening  the  right  auricle  has  believed  for  a  moment  that  he  had 
before  him  an  abscess.  The  large  amount  of  blood  in  the  heart  and  vessels 
is  a  noteworthy  feature ;  in  one  of  my  cases  the  heart-chambers  alone  con- 
tained blood-clots  weighing  620  grammes.  All  of  the  vessels  were  engorged 
in  the  same  way,  the  portal  vein  just  above  the  union  of  its  branches  measur- 
ing 11  cm.  in  circumference. 

The  blood  has  been  examined  chemically  by  various  observers  with  results 
which  do  not  altogether  correspond.  Scherer  as  early  as  1852  found  hypo- 
xanthin,  lactic  acid,  formic  acid,  acetic  acid,  leucin,  and  tyrosin  present,  and  the 
diminution  of  the  alkalescence  of  the  blood  (it  is  even  acid  at  times)  has  been 
supposed  to  be  due  to  organic  acids.  The  presence  of  a  notable  quantity  of 
peptones  has  been  mentioned  by  Salkowski,  and  confirmed  recently  by  Freund 
and  Obermayer. 

The  octahedral  crystals  which  are  found  in  blood  which  has  been  allowed 
to  stand  for  some  time  were  first  described  by  Charcot  and  Robin.  Their 
nature  is  as  yet  imperfectly  understood  :  some  have  thought  them  to  be  tyrosin, 
but  Gamgee  claims  that  they  represent  a  phosphate  of  the  same  organic  base 
discovered  by  Schreiner  in  semen  and  other  animal  fluids. 

The  specific  gravity  of  the  blood  is  lowered — varying  from  1035  to  1050 — 
and  the  watery  constituents  are  increased.  We  possess  as  yet  no  satisfactory 
knowledge  of  the  condition  of  the  albuminous  bodies  and  salts. 

On  examining  the  heart  it  will  be  found  pushed  up  the  distance  of  an 
intercostal  space ;  the  serous  membranes  (peri-  and  endocardial)  not  infre- 
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quently  present  ecchymoses,  and  leuksemic  new  growths  may  exist  there  as 
well  as  on  the  peritoneum.  The  cavities  of  the  heart  are,  as  a  rule,  dilated 
and  the  myocardium  soft ;  if  the  papillary  muscles  be  teased  out,  a  moderate 
grade  of  fatty  change  is  evident.  Beyond  an  occasional  fatty  degeneration  of 
the  intima  there  is  no  recognizable  histological  alteration  of  the  walls  of  the 
vessels. 

As  we  have  said,  the  spleen  is  nearly  always  enlarged.  Externally  there 
may  be  the  signs  of  an  old  perisplenitis,  with  adhesions  to  the  abdominal 
wall,  diaphragm,  or  stomach,  the  capsule  in  these  cases  being  often  greatly 
thickened.  The  arteries  and  veins  at  the  hilus  are  enlarged.  The  organ  may 
vary  in  weight  from  two  to  eighteen  and  a  half  pounds,  the  latter  weight  being 
the  heaviest  on  record.  On  section  the  spleen  is  firm  and  tough  and  the  sur- 
face a  reddish  or  purplish  brown.  There  may  be  throughout  the  organ  haemor- 
rhagic  infarctions  or  areas  of  a  rusty,  reddish-brown  color,  the  site  of  old 
extravasations.  The  Malpighian  bodies  are  not  prominent;  indeed,  they  are, 
as  a  rule,  not  recognizable.  On  the  other  hand,  grayish-white,  well-defined 
lymphoid  tumors  may  occur  throughout  the  organ,  contrasting  strongly  with 
the  reddish-brown  ground-substance.  If  the  spleen  be  seen  in  an  early  stage 
and  before  the  disease  has  progressed  far,  it  will  be  found  softer,  and  there  will 
be  swelling  of  the  pulp  and  proliferation  of  the  cellular  elements ;  rupture  of 
the  spleen,  it  is  said,  has  happened  at  this  period  from  the  excessive  hyperfemia. 
Microscopical  examination  shows  this  proliferation  to  be  general ;  karyomitotic 
figures  and  large  myeloplaques  are  seen  here  as  well  as  in  the  lymph-glands 
and  bone-marrow. 

The  lymph-glands  may  be  enlarged  in  the  chronic  form  of  leuksemia,  but 
the  hyperplasia  is  not  extensive.  In  the  acute  lymphatic  leuksemia  all  the 
lymph-glands  of  the  body  may  be  involved,  the  cervical,  axillary,  mesenteric, 
and  inguinal  groups  most  frequently,  less  commonly  the  bronchial  and  medi- 
astinal. The  glands  are  soft  and  easily  movable,  scarcely  ever  being  matted 
down  by  a  periadenitis.  As  in  other  lymph-gland  affections,  the  size  varies 
from  time  to  time,  often  diminishing  notably  before  death.  On  section  the 
grayish  color  of  the  healthy  gland  is  not  seen ;  instead,  the  surface  usually 
has  a  grayish-red  color,  and  there  are  evidences  of  haemorrhages  into  the 
substance. 

The  pathological  changes  in  the  bone-marrow  have  been  closely  studied 
since  the  investigations  of  Neumann.  That  observer  claimed  that  the  medulla 
of  bones  was  affected  in  every  case  of  leuksemia  ;  there  are  instances,  however, 
where  no  such  changes  are  recognizable.  In  the  majority  of  examples  of  the 
lieno-medullary  form  described  by  the  Germans  one  finds  that  the  normal  fatty 
marrow  undergoes  marked  alterations.  Examination  of,  say,  one  of  the  mid- 
dle lumbar  vertebrae  or  the  extremities  of  the  long  bones  reveals  a  dark  red- 
dish-brown substance  quite  different  from  that  seen  in  health.  Occasionally 
there  are  haemorrhagic  infarctions,  as  in  Ponfick's  case,  and  as  a  result  of  the 
proliferation  there  may  be  expansions  here  and  there  of  the  bony  case,  form- 
ing localized  swellings.     Smear  cover-glass  preparations,  dried  in  the  air, 
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heated  and  fixed  with  Flemming's  solution  or  with  picric  acid,"  and  subse- 
quently stained  with  safranin  or  dilute  haematoxylin,  show  most  beautifully 
the  cellular  elements  and  their  nuclei.  Miiller  thus  convinced  himself  of  the 
identity  of  the  medium-sized  marrow-cells  with  the  large  uninuclear  cells  iu 
the  blood.  Many  mitoses  were  seen,  and  myeloplaques  containing,  leucocytes 
in  their  interior.  The  theory  that  these  latter  represent  an  endogenous  forma- 
tion of  leucocytes  cannot  be  supported/  for  we  are  probably  here  dealing  with 
cell-inclusions.  Nucleated  red  blood-coi'puscles  and  eosinophilous  cells  are 
abundant.  The  function  of  the  huge  giant-cells  of  the  marrow,  whether  iu 
health  or  disease,  is  still  unknown. 

Wherever  there  are  lymphatic  elements  in  the  body  there  may  be  leuksemic 
changes ;  thus  the  thymus  gland,  the  solitary  and  agminated  follicles  in  the 
intestine,  the  tonsils,  the  lymph-follicles  of  the  tongue,  pharynx,  and  mouth, 
may  participate  in  the  process.  Even  the  little  collections  of  lymph-corpuscles 
in  the  different  organs,  in  the  lungs,  liver,  kidneys,  etc.,  may  undergo  prolifer- 
ation. 

The  liver  is  frequently  enlarged.  Welch  has  described  a  case  in  which 
it  weighed  over  thirteen  pounds.  Histologically,  the  enlargement  is  seen  to  be 
due  to  a  diffuse  leuksemic  infiltration;  the  capillary  ectasis  is  extreme,  and  the 
columns  of  liver-cells  are  widely  separated  by  the  crowds  of  white  elements  in 
the  blood-vessels. 

The  large  leuksemic  tumors,  though  rare — being  seen  only  in  1  case  in  my 
12  autopsies — deserve  more  than  a  passing  mention.  When  they  are  present 
in  the  organs,  they  appear  as  grayish-white  nodules,  and  show  microscopically 
numerous  cells,  undergoing  karyomitosis.  It  has  been  supposed  that  these 
formations  arise  from  cells  which  have  emigrated  from  the  blood-vessels,  but 
since  the  cell  in  the  leuksemic  new  growths  does  not  at  all  resemble  the  poly- 
nuclear  leucocyte,  the  only  one  supposed  to  leave  the  vessels,  this  view  seems 
improbable. 

Diagnosis. — This  rests  entirely  upon  the  blood-examination,  and  in  the 
majority  of  instances  is  easily  made.  In  doubtful  cases  the  differential  count 
of  the  white  elements  by  the  methods  of  Ehrlich  should  not  be  neglected ;  iu 
hospital  practice  a  color-analysis  should  always  be  made.  Aside  from  the 
blood-condition,  the  clinical  features  may  be  indistinguishable  from  those  of 
an  ordinary  splenic  anaemia  or  Hodgkin's  disease.  That  the  disease  may  be 
present  even  when  the  leucocytes  are  not  increased  in  number  is  well  illustrated 
by  the  course  of  a  case  the  chart  of  which  is  given  at  p.  217,  and  the  spleen  out- 
line at  p.  220.  The  patient,  a  negro,  was  first  seen  in  the  fall  of  1890,  at  which  time 
he  had  2,000,000  red  and  500,000  white  blood-corpuscles  per  cubic  millimetre, 
with  30  per  cent,  of  haemoglobin.  He  neglected  treatment  until  January  29, 
1891,  when  he  began  to  take  arsenic  regularly  in  increasing  doses,  and  in 
twenty-three  days — i.  e.  on  February  21st — the  number  of  white  cells  to  the 
cubic  millimetre  was  found  to  have  fallen  from  714,000  to  7500,  or  only  one- 
hundredth  part  of  what  they  were  before.  The  red  blood-corpuscles  had  risen 
1  Vide  H.  F.  Miiller,  Deut.  Archiv.  f.  klin.  Med.,  vol.  xlvii.  p.  47. 
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in  number  to  3,500,000,  and  the  haemoglobin  had  increased  to  44  per  cent. 
Could  one  under  these  circumstances,  seeing  the  case  for  the  first  time,  have- 
made  the  diagnosis  of  leukaemia?  It  is  here  that  the  value  of  Ehrlich's 
methods  is  well  demonstrated.  A  careful  color-analysis  was  made  by  my 
assistant,  W.  S.  Thayer,  at  different  times,  and  the  estimates  given  in  the  fol- 
lowing table  were  based  on  differential  counts  of  at  least  one  thousand  leu- 
cocytes at  each  examination  : 


Normal 

Nov.  9, 

Jan.  29, 

Feb.  7, 

Feb.  14, 

Feb.  21, 

Feb.  28, 

Blood. 

1890. 

1891. 

1891. 

1891. 

1891. 

1891. 

2.1% 

0.96% 

1.5% 

2.7% 

6.9% 

10  % 

.  .  60-75 

73.8 

70 

83.9 

84.7 

83.2 

78.1 

Mononuclear  and  "1 
Transition  forms  / 

.  .  6.0 

4.6 

3.0 

1.5 

2.1 

2.5 

2.3 

.  .  2.4 

4.8 

2.3 

4.2 

1.6 

3.0 

4.4 

.  .  0 

14.7 

23.5 

8.6 

8.5 

4.0 

4.7 

Now,  on  Feb.  21st,  while  the  enormous  enlargement  of  the  spleen  would 
have  made  one  think  of  leukaemia,  yet  the  mere  numerical  estimate  or  the 
examination  of  the  fresh  blood  would  have  given  no  hint  that  a  leukaemic 
process  had  existed.  As  will  be  seen,  however,  by  reference  to  the  above  table, 
the  dried  and  stained  specimens  still  showed  4  per  cent,  of  typical  myelocytes, 
and  this  would  have  hinted  at  a  previous  existence  of,  and  the  possibility  of  a 
return  of,  a  leukaemia. 

An  enormous  leucocytosis  might  be  mistaken  for  a  leukaemic  condition,  but 
may  be  easily  excluded  by  the  study  of  stained  specimens ;  in  all  ordinary 
leucocytoses  the  increase  affects  solely  the  polynuclear  neutrophiles.  The 
enlargement  of  the  spleen  in  chronic  malarial  cachexia  or  malignant  disease 
may  also  be  differentiated  from  leukaemia  by  the  blood-examination.  It  cer- 
tainly is  not  justifiable  to  make  (as  has  been  done  in  at  least  one  case  of  leu- 
kaemia) an  exploratory  abdominal  incision  to  examine  the  spleen  before  the 
blood  has  been  carefully  studied. 

The  pure  lymphatic  form  of  leukaemia  has  to  be  distinguished  from  gen- 
eral lymphadenoma  or  Hodgkin's  disease ;  in  the  latter,  however,  the  glands 
are  found  in  much  larger  bunches ;  and,  besides,  the  blood-condition  is  in 
lymj^hatic  leukaemia  quite  characteristic  {vide  supra). 

Course  and  Prognosis. — In  the  splenic-myelogenous  form  the  progress  is 
slowly  progressive  for  months  and  years.  Recovery  occasionally  occurs,  but 
this  is  so  rare  that  when  the  diagnosis  is  once  established  we  can  expect  death 
almost  certainly  within  five  years,  and,  as  a  matter  of  fact,  the  majority  of 
cases  terminate  fatally  in  two  or  three  years.  Certain  symptoms,  as  haemor- 
rhage, high  fever,  severe  diarrhoea,  and  oedema,  will  indicate  a  rapid  course. 
The  progress  of  the  affection  is  very  irregular,  and  there  may  be  transient 
intervals  of  comparative  health,  which  encourage  the  patient  for  a  time,  only 
to  be  followed  sooner  or  later  by  a  return  of  the  symptoms.  I  have  known  a 
patient  (Case  VIII.  of  my  series)  with  an  enormous  spleen  to  get  about  for 
months,  attending  to  a  light  business,  when  his  blood-count  showed  a  ratio  of 
1  white  to  6  red  cells. 
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The  patient  finally  becomes  weaker  and  weaker,  the  strength  of  the  heart 
gradually  fails,  oedema  develops,  and  death  in  most  cases  is  the  result  of  the 
general  asthenia.  Fatal  haemorrhage  may  occur  at  any  stage  of  the  disease. 
Cerebral  apoplexy  has  been  mentioned  in  the  Symptomatology  :  it  was  the 
cause  of  death  in  6  of  60  cases  analysed  by  Gowers.  Not  infrequently  death 
results  from  some  intercurrent  affection ;  in  more  than  one  case  the  autopsy 
has  revealed  an  acute  infection  with  cocci,  probably  an  expression  of  the 
diminution  of  tlie  resistance  of  the  tissues  to  bacterial  invasion. 

The  general  lymphatic  leukaemia  appears  to  be  more  rapid  in  its  course, 
and  most  of  the  acute  cases  of  leukaemia  terminating  fatally  in  a  few  days  or 
weeks  belong  to  this  class.  It  runs  its  course  with  haemorrhages  and  pyi-exia, 
and  often  resembles  closely  a  severe  scorbutus. 

Treatment. — If  the  cases  came  under  treatment  early,  we  might  hope  for 
favorable  results,  but,  as  we  have  already  said,  the  disease  is  usually  well 
advanced  before  the  physician  is  consulted.  It  is  important  to  pay  particu- 
lar attention  to  the  hygienic  surroundings  of  the  patient.  He  should  have 
abundance  of  fresh  air  and  a  liberal  diet,  and  must  avoid  worry  and  mental 
emotion  of  all  kinds. 

While  we  possess  one  or  two  remedial  agents  which  have  an  influence  on 
the  disease,  there  is  none  which  can  be  absolutely  relied  upon  to  have  a  good 
effect.  The  treatment  by  arsenic  has  given  the  best  results  in  my  hands,  most 
cases  improving,  at  least  for  a  time.  We  must  not  be  too  hasty,  however,  in 
attributing  the  favorable  results  attained  to  the  administration  of  the  drug 
employed,  since  the  curious  remissions  which  often  occur  in  the  progress 
of  the  affection  may  thus  lead  to  wrong  conclusions.  I  remember  one  case 
in  particular,  a  patient,  who  had  been  confined  to  bed  for  a  long  time  with 
little  hope  of  any  improvement,  without  having  received  any  special  treatment 
became  well  enough  after  a  time  to  get  around,  and  even  to  attend  to  light 
duties.  No  better  example  of  an  apparently  direct  effect  of  arsenic  could  be 
advanced  than  the  case  of  the  colored  man  mentioned  above.  Having  taken 
arsenic  in  1891  until  the  relation  of  white  to  red  cells  became  normal,  he  dis- 
continued treatment  and  went  to  his  home  in  Virginia ;  months  later  he  re- 
turned, the  blood-count  showing  marked  leukaemic  changes,  which  was  again 
reduced  under  arsenical  treatment.  Having  once  decided  to  use  arsenic,  we 
should  not  be  afraid  to  push  the  drug,  under  due  precaution,  till  large  doses 
are  reached. 

In  those  cases  which  have  a  decided  malarial  history  quinine  may  be  tried,, 
although  little  is  to  be  expected  from  its  use.  Iron  and  inhalations  of  oxygen 
have  been  recommended,  and  possibly  may  be  of  value  in  some  cases.  It  does 
not  seem  probable  that  cold  douches  over  the  region  of  the  spleen  or  the  appli- 
cation of  the  galvanic  or  faradic  current  can  do  more  than  give  the  patient  a 
certain  amount  of  comfort  and  satisfaction.  Still  less  promising  is  the  opera- 
tive treatment — the  removal  of  the  leukaemic  spleen  ;  splenectomy  has  been 
done  twenty-four  times  for  leukaemia  with  one  recovery — namely,  in  the  case 
of  Franzolini.    The  transfusion  of  blood  does  no  good,  and  is  now  scarcely 
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ever  advised.  Notwithstanding  the  fact  that  the  disease  is  almost  always  pro- 
gressive despite  the  most  carefully  directed  treatment,  yet  the  practitioner  can 
do  a  great  deal  to  relieve  the  distressing  symptoms.  The  stomach  troubles 
and  the  diarrhoea  should  be  attended  to.  Hjemorrhages  are  frequent  and  not 
rarely  dangerous,  and  are  to  be  checked  by  the  usual  methods.  Little  can  be 
done  to  relieve  the  dragging  feeling  in  the  left  side ;  the  pain  may  sometimes 
be  so  severe  as  to  call  for  sedatives,  but  their  use  should  be  delayed  as  long  as 
possible.   In  the  use  of  purgative  medicines  much  caution  should  be  observed. 

Hodgkin's  Disease. 

Definition. — An  aifection  characterized  by  progressive  hyperplasia  of  the 
lymphatic  glands  occurring  with  anaemia,  and  sometimes  accompanied  by  the 
development  of  secondary  lymphatic  growths  in  various  parts  of  the  body. 

History. — The  disease  which  now  bears  his  name  was  first  described  by 
Hodgkiu  of  Guy's  Hospital  in  1832,  in  a  paper  entitled  "On  Some  Morbid 
Appearances  of  the  Absorbent  Glands  and  Spleen."^  Morgagni  and  other 
observers  had  before  this  mentioned  cases  with  enlargement  of  the  lymphatic 
glands  terminating  fatally,  but  the  accompanying  histories  are  too  meagre  to 
allow  of  any  judgment  as  to  the  nature  of  the  maladies  with  which  they  dealt. 
A  number  of  the  cases  described  by  Hodgkin  were  undoubtedly  examples  of 
tuberculous  adenitis,  but  at  least  four  of  them  were  genuine  instances  of  what 
we  now  speak  of  as  "  Hodgkin's  disease."  The  aifection  i-eceived  its  name 
from  Wilks  in  1865,  when  he  reported  a  series  of  cases  in  which,  together 
with  angemia,  there  was  enlargement  of  the  lymph-glands  with  growths  in 
the  spleen  and  other  organs.  Virchow  described  the  histology  of  lymphosar- 
coma in  1845,  and  later  Cohnheim^  discussed  the  pathology  of  the  affection, 
giving  it  the  name  of  pseudo-leukgemia,  on  account  of  its  superficial  resemblance 
to  leukaemia.  The  studies  of  these  investigators  attracted  general  attention  to 
the  subject,  and  the  literature  is  voluminous.  Unfortunately,  many  cases 
described  have  to  be  weeded  out,  as  the  affection  has  been  repeatedly  con- 
founded with  tuberculosis,  true  leukaemia,  syphilis,  and  neoplasmata  of  the 
lymph-glands.  Billroth^  endeavored  to  distinguish  these  growths,  which  he 
named  malignant  lymphomata,  clinically  from  the  local  non-infective  lympho- 
sarcomata,  stating  that  in  the  former  there  was  no  invasion  of  the  perigland- 
ular tissues,  while  in  the  latter  the  new  growth  did  not  confine  itself  to  the 
glands.  The  description  of  this  disease  given  under  the  name  of  adenie  by 
the  great  French  clinician  Trousseau  is  so  accurate  that  the  affection  is  now 
often  referred  to  as  the  "  pseudo-leukaemia  of  Hodgkin-Trousseau."  llanvier 
introduced  the  term  lymph-adenie,  and  the  number  of  other  synonymous  terms 
used  is  very  great.  Thus,  Wilks  has  termed  it  anaemia  lymphatica ;  Wagner 
and  R.  Schulz,  "desmoid  carcinoma;"  Mursick  called  it  lymphatic  cachexia; 

*  Transactions  Med.-Chir.  Soc,  vol.  xvii,  1832.        ^  Virchaw's  Arcliiv,  Bd.  xxxiii.  p.  451. 
Beitrdge  zur  Pathologischen  Histologie,  Berlin,  1857. 
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Bonfils,  "cachexia  sans  leucajraie  ;"  while  Soiithey  preferred  the  name  "  ade- 
noid disease." 

The  disease  is  not  uncommon  in  America. 

Etiology. — At  present  we  must  allow  the  term  pseudo-leuksemia  to  cover 
certain  groups  of  pathological  conditions  which  before  long  will  be  i*ecognized 
as  definite  and  distinct  diseases.  One  has  only  to  attempt  to  acquaint  himself 
with  the  literature  of  Hodgkin's  disease  to  appreciate  the  hopelessly  confused 
condition  in  which  the  matter  at  present  stands.  There  is  a  growing  convic- 
tions, especially  among  the  German  clinicians,  that  in  at  least  one  class  of  cases, 
if  the  patients  live  long  enough,  there  develops  a  true  leuksemia;  and  certainly 
there  are  several  instances  recorded  in  which  under  direct  observation  such  a 
change  has  taken  place. 

Hodgkin's  disease  is  more  common  in  the  young,  over  60  per  cent,  of  the  cases 
occurring  iu  persons  under  forty  years  of  age.  That  it  is  an  infectious  process 
there  would  now  seem  little  reason  to  doubt.  Klebs'  was  the  earliest  to  point 
out  that  the  changes  in  the  tissues  resemble  strongly  those  in  the  infectious 
granulomata  ;  and  Virchow  and  Cohnheim  both  looked  upon  the  mode  of  form- 
ation of  metastases  as  an  evidence  rather  of  an  infectious  than  of  a  neoplastic 
process.  Dreschfeld  in  a  recent  article  lays  special  stress  on  the  probable 
infectious  nature  of  the  disease,  and  calls  attention  to  the  pyrexia  and  haemor- 
rhages which  occur  in  acute  cases.  The  "  chronic  relapsing  fever  "  described 
by  Ebsteiu,  and  commented  upon  by  Pel  of  Amsterdam,  is  probably  to  be 
looked  upon  as  an  acute  form  of  pseudo-leuksemia. 

So  closely  do  the  histological  changes  resemble  those  seen  in  certain  forms 
of  tuberculosis  that  some  writers  have  gone  so  far  as  to  state  their  belief  that 
pseudo-leuksemia  represented  a  modified  form  of  lymph-gland  tuberculosis. 
Weishaupt  studied  a  case  in  which  even  at  the  post-mortem  the  diagnosis  in  a 
doubtful  case  was  settled  only  by  the  finding  of  tubercle  bacilli  in  the  stained 
sections.  He  studied  twelve  true  cases  of  pseudo-leuksemia  and  found  tuber- 
cle bacilli  in  none. 

What  the  infectious  agent  is  we  do  not  know.  Those  cases  in  which  pyo- 
genic cocci  have  been  found  are  to  be  looked  upon  as  pseudo-leuksemias  with  a 
complicating  septic  infection.  Flexner,^  in  working  up  the  tissues  of  a  case 
from  my  wards,  has  made  out  certain  bodies  foreign  to  the  tissues  and  occur- 
ring most  commonly  in  the  larger  nodules.  These,  he  thinks,  may  be  animal 
parasites  which  possibly  stand  in  a  causal  relation  to  the  affection.  Later  he 
secured  material  from  another  case,  and  succeeded  in  finding  the  same  bodies 
in  the  nodules  in  the  intestines  and  liver.  These  bodies  consisted  of  protoplasm, 
and  contained  minute  particles  within  them  varying  much  in  shape,  although 
the  bodies  themselves  did  not  differ  much  in  size.  The  bodies  were  easily 
stained  with  hsematoxylin  and  eosin,  and  were  readily  distinguished  from  the 
tissue-cells  present  by  their  smaller  size  (one-third  of  the  size  of  red  blood- 
corpuscles),  and  from  nuclear  fragments  by  the  fact  that  each  stained  particle 

'  Prac/er  Vierteljahrgchrift  furHeilhin.de,  Bd.  cxxvi.  p.  113. 
Johns  Hopkins  Hospital  Reports,  1892. 
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was  surrounded  by  a  zone  of  protoplasm,  and  the  intensity  of  the  staining 
was  not  so  great  as  in  fragments  of  nuclei. 

Morbid  Anatomy. — The  pathological  changes  found  at  the  autopsy  will 
vary  according  to  the  portions  of  the  lymphatic  apparatus  affected.  As  a 
rule,  the  lymph-glands  are  soft  and  elastic,  though  in  some  few  cases  they  are 
tough  and  firm.  In  an  advanced  case  the  glands  will  be  seen  fused  together 
into  huge  bunches  as  large  as  an  orange  or  even  larger.  Should  the  patient 
die  in  the  earlier  stages,  this  matting  together  of  the  glands  is  not  so  evident, 
as  at  the  onset,  when  the  enlargement  first  begins,  the.  individual  glands  are 
isolated.  As  a  rule,  there  will  be  found  to  have  been  more  or  less  connective- 
tissue  proliferation  about  these  glandular  tumors,  with  thickening  of  the  fibrous 
capsule.  The  cases  in  which  the  growth  perforates  the  capsule  of  the  gland 
and  invades  the  neighboring  parts,  such  as  the  muscles  or  skin,  have  been 
placed,  as  we  have  said,  by  Billroth  in  a  separate  class.  On  cutting  into  one 
of  these  new  growths  the"  surface  will  be  found  smooth  and  the  substance  of 
variable  consistence  ;  sometimes  it  is  soft  and  juicy,  while  in  other  cases  it  may 
be  firm  and  dry.  The  tumor  is  usually  grayish-white  in  color,  and  those  cases 
in  which  caseation  has  been  reported  were  probably  not  cases  of  pseudo-leukae- 
mia at  all,  but  rather  a  tuberculosis  of  the  lymph-glands.  Pyogenic  processes 
sometimes  occur,  especially  if  the  growths  invade  the  skin,  the  suppuration 
here  being  of  course  due  to  a  complicating  infection  with  cocci.  Pus-forma- 
tions in  the  deeper  sets  of  glands  are  rare. 

The  glands  of  the  body  most  frequently  affected  in  this  disease  are  the 
superficial  chains,  particularly  those  of  the  neck.  Not  infrequently,  at  the 
post-mortem  examination  one  is  able  to  trace  the  cervical  glands  as  continuous 
chains  running  down  along  the  trachea  and  large  vessels  to  join  the  axillary 
and  mediastinal  glands.  Next  to  the  cervical  groups  the  axillary  glands  are 
most  frequently  attacked,  and  then  the  tumor-masses  may  extend  iu  under  the 
pectoralis  major  and  minor  muscles  and  backward  beneath  the  scapula.  Less 
often  such  masses  are  formed  from  the  glands  in  the  groin.  Those  cases  are 
particularly  interesting  in  which  the  glands  in  the  thorax  are  much  enlarged 
and  press  on  the  vessels,  or  even  occasionally  perforate  the  sternum  and  appear 
externally  as  a  tumor-like  projection. 

The  retroperitoneal  and  mesenteric — in  short,  any  of  the  lymph-glands  of 
the  body — may  be  involved.  The  diagnosis  when  the  abdominal  glands  alone 
are  implicated  is  of  course  extremely  difficult.  I  remember  when  in  Germany 
some  years  ago  seeing  a  leading  gynaecologist  perform  a  laparotomy  for  an 
abdominal  tumor,  presumably  a  myoma  of  the  uterus :  the  incision  revealed 
masses  of  enlarged  lymph-glands  adherent  to  the  uterus  and  adnexa,  the  case 
proving  to  be  one  of  Hodgkin's  disease. 

The  histological  changes  in  the  glands  seem  to  consist  chiefly  of  a  hyper- 
plastic proliferation  of  the  cells,  the  reticulum,  as  a  rule,  not  being  thickened. 
The  normal  relation  of  the  lymph-paths  are  in  the  early  stages  maintained, 
and  it  is  only  when  the  growths  have  become  large  that  these  are  disturbed. 
The  bands  of  reticular  tissue  vary  in  thickness  and  density  in  different  places. 


PLATE  II. 
(Fig.  13.) 


Case  of  Hudgkin's  Disease,  showing  Enlargement  of  Superficial  Lymphatic  Glands. 
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Besides  the  changes  in  the  lymph-glands  proper,  the  lymphatic  tissues 
throughout  the  body  may  be  affected.  First  among  these  come  the  follicles 
in  the  spleen  :  in  75  per  cent,  of  the  cases  tabulated  by  Govvers  there  was  some 
enlargement  of  this  organ,  and  in  56  per  cent,  there  were  new  lymphoid 
growths,  grayish-white  bodies  varying  in  size,  and  consisting  wholly  of 
lymph-corpuscles  supported  by  a  delicate  reticulum.  The  bone-marrow, 
the  tonsils,  the  lymphoid  follicles  at  the  root  of  the  tongue,  the  patches  of 
Peyer,  and  the  solitary  follicles  in  the  intestines,  all  may  participate  singly  or 
together  in  the  process.  In  an  obscure  case  which  came  into  my  clinic  in  Au- 
gust, 1891,  with  abdominal  pain,  vomiting,  and  slight  tympanites,  the  patient 
dying  suddenly  in  collapse,  the  autopsy  revealed  three  lympho-sarcomatous 
nodules  in  the  small  intestines,  with  similar  new  growths  in  the  liver  and 
kidneys.  In  this  case,  too,  there  was  a  diffuse  atrophy  of  the  mucous  mem- 
brane of  the  stomach  and  small  intestines. 

The  lungs  are  occasionally  involved,  either  by  direct  ingrowth  from  the 
glands  at  the  root  or  by  secondary  nodules  similar  to  those  seen  in  the  spleen, 
liver,  and  kidneys.  The  skin  is  sometimes  the  seat  of  lymphomatous  growths, 
and  cases  in  which  this  occurred  have  been  reported  by  Greenfield  and  Arn- 
ing;  the  latter  excised  one  of  the  tumors  and  made  the  diagnosis  by  micro- 
scopical examination.  A  case  in  which  the  heart-muscle  contained  a  nodule 
has  been  described  by  Wiegandt.  The  central  nervous  system,  the  genitals, 
and  adrenals  are  rarely  invaded. 

The  distribution  of  the  metastases  necessitates  the  assumption  of  the  con- 
veyance of  the  exciting  agent  through  the  blood-current. 

Symptomatology. — Since  at  present  we  are  forced  to  include  under  the 
name  of  pseudo-leukaemia  conditions  varying  so  widely  in  a  pathological 
sense,  it  will  of  course  be  impossible  to  lay  down  a  typical  and  definite  series 
of  symptoms  applicable  to  all  cases.  We  shall  therefore  describe  first  the 
appearances  presented  in  those  cases  in  which  there  is  an  angemia  associated 
with  enlargement  of  the  superficial  and  deep  glands,  and  which  therefore 
correspond  most  closely  to  the  affection  described  by  Hodgkin. 

The  patient's  attention  may  be  first  drawn  to  the  granular  tumors  (see  Fig. 
13),  or,  less  frequently,  it  is  the  anaemia  and  other  cojistitutional  symptoms 
which  lead  him  to  consult  the  physician.  The  cervical  glands  are  generally  the 
first  attacked,  and  often  on  one  side  of  the  neck  alone.  When  seen  early  it 
may  be  impossible  immediately  to  exclude  tuberculosis  or  syphilitic  adenitis. 
I  have  seen  a  case  in  which  the  glands  on  one  side  of  the  neck  were  involved 
for  three  years  before  any  other  similar  tumors  appeared.  Gowers  speaks  of 
a  boy  in  whom  Heath  excised  the  glands  from  the  axilla,  which  had  been 
enlarged  for  six  years ;  he  was  seen  four  years  later,  and  by  that  time  the  dis- 
ease had  spread  only  as  far  as  the  cervical  glands  on  the  same  side.  When 
the  deeper  glands  are  first  affected,  symptoms  resulting  from  the  pressure  of 
the  new  growths  on  the  vessels  or  nerves  may  be  the  earliest  evidences  of  dis- 
turbances ;  thus,  enlargement  of  the  bronchial  and  tracheal  glands  may  cause 
marked  dyspnoea  and  thoracic  pain  before  anything  definite  can  be  made  out 
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by  physical  examination.  In  a  case  observed  by  Ross  of  Montreal,  (on  which 
I  made  an  autopsy)  in  which  oedema  of  the  feet  and  lancinating  pains  in  the 
distribution  of  the  nerves,  occurring  early,  were  followed  by  complete  para- 
plegia, we  found  a  gland-mass  pressing  on  the  spinal  cord.  If  the  axillary 
glands  be  much  enlarged,  there  will  be  oedema  of  the  hand  and  arm  from 
venous  obstruction.  The  inguinal  glands  sometimes  form  large  tumors  which 
occasionally  become  pedunculated. 

Extraordinary  symptoms  from  the  pressure  of  intrathoracic  glands  are  at 
times  met  with.  In  a  man  who  still  frequents  my  clinic  the  superior  vena 
cava  is  completely  obliterated.  There  is  considerable  cougestion  of  the  head 
and  upper  extremities,  but  a  fairly  good  compensatory  circulation  has  been 
established  through  the  superficial  veins.  The  chest-walls  have  been  converted 
into  a  huge  felt-like  mass  of  dilated  veins,  the  latter  emptying  into  two  large 
trunks,  the  dilated  epigastric  veins.  Occasionally  he  has  an  attack  of 
phlebitis  in  one  of  the  smaller  veins,  and  here  and  there  small  phleboliths 
have  been  formed.  One  day,  while  doing  heavy  lifting,  he  had  an  attack  of 
haemoptysis,  losing  about  a  quart  of  blood — an  accident  which  relieved  the 
congestive  symptoms  for  some  little  time. 

The  retroperitoneal  glands  are  more  frequently  enlarged  than  the  mesen- 
teric, and  in  thin  individuals  the  nodules  in  the  abdomen  can  be  made  out. 
Along  with  the  affection  of  the  abdominal  glands  there  may  be  well-marked 
bronzing  of  the  skin,  as  in  Case  IV.  of  my  series ;  Fer^ol  described  a  similar 
case,  and  Crocq  suggests,  by  way  of  explanation,  pressure  of  enlarged  glands 
on  the  suprarenal  capsules. 

The  variation  in  the  rate  of  growth  and  in  the  size  of  the  glands  at  differ- 
ent times  is  astonishing.  Wliere  they  have  been  large  they  may  diminish  in 
volume  or  even  entirely  disappear ;  a  rapid  diminution  in  the  size  of  the  glands 
shortly  before  death  has  been  frequently  observed. 

The  spleen  is  often  sufficiently  enlarged  to  be  easily  palpable  in  the  left 
hypochondrium.  The  thryroid  is  occasionally  affected,  and  in  rare  instances 
the  thymus  as  well. 

The  patient  may  go  on  for  a  long  time  complaining  of  little  else  than  the 
inconvenience  resulting  from  the  presence  of  tumors.  Sooner  or  later,  though, 
the  anaemia  and  the  cachexia  gradually  appear.  He  begins  to  feel  languid  and 
disinclined  for  exertion,  whether  mental  or  physical ;  oedema  of  the  legs,  head- 
ache, palpitation,  and  dyspnoea  succeed.  The  blood-count  is,  as  a  rule,  not 
strikingly  low  ;  in  only  one  instance  have  I  seen  the  red  blood-corpuscles  sink 
lower  than  2,000,000  per  cubic  millimetre  and  often  there  is  no  decrease  at 
all  in  the  number  of  red  blood-corpuscles.  There  is  no  extreme  poikilocy- 
tosis  and  the  leucocytosis  is  inconsiderable.  In  the  differential  count  the 
lymphocytes  appear  to  be  relatively  increased.  Where  there  is  a  marked 
leucocytosis  with  a  preponderance  of  lymphocytes,  we  have  to  think,  of 
course,  of  a  lymphatic  leukaemia.  An  occasional  nucleated  red  cell  (normo- 
blast) may  be  found. 

The  palpitation  of  the  heart  may  or  may  not  be  severe.    On  examination 
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murmurs  may  usually  be  heard  over  the  cardiac  area,  but  these  are  probably 
only  functional  in  character.  The  dyspnoea  may  be  the  result  of  the  anaemia 
or  be  due  to  pressure  on  the  trachea ;  occasionally  there  is  hydrothorax  or 
oedema  of  the  lungs.  If  the  temperature  be  carefully  recorded,  more  or  less 
fever  will  be  found  even  in  the  earliest  stages.  It  may  be  continuous,  but  it 
much  more  often  has  a  recurrent  type.  In  Case  I.  of  my  series  there  were 
remarkable  ague-like  paroxysms  at  varying  intervals.  These  attacks,  which 
may  persist  for  weeks  or  even  months,  have  been  studied  also  by  Ebstein  and 
by  Pel,  the  former  observer  believing  in  one  case  that  he  had  discovered  a 
new  infectious  disease,  since  during  a  period  of  nine  months  the  patient  had 
attacks  of  fever  lasting  from  ten  to  fourteen  days,  alternating  with  apyrexia 
for  ten  or  eleven  days. 

Usually  the  digestive  symptoms  are  not  marked,  although  in  those  cases  in 
which  there  is  extensive  atrophy  of  the  gastro-intestiual  mucosa  one  would 
expect  to  find  serious  disturbances.  There  may  be  a  little  ascites,  and  the 
liver  is  slightly  enlarged.  Deafness  may  be  consequent  on  adenoid  growths 
in  the  naso-pharynx  which  have  occluded  the  orifices  of  the  Eustachian  tubes. 
Unilateral  disturbances  from  pressure  on  one  cervical  sympathetic,  showing 
itself  by  dilatation  of  one  pupil  and  flushing  and  sweating  of  one  cheek,  may 
be  seen.  In  addition  to  an  actual  invasion  of  the  skin  by  lyniphomatous 
growths  and  the  bronzing  which  we  have  already  mentioned,  there  is  occa- 
sionally an  intense  and  troublesome  pruritus  with  or  without  a  papular  rash. 
Sometimes  there  is  albuminuria,  and  in  the  acute  cases  there  may  be  haemor- 
rhages into  the  skin  and  mucous  membranes.  We  have  already  spoken  in 
our  remarks  on  Leukaemia  of  the  peculiar  pseudo-leuksemic  anaemia  which 
has  been  described  by  von  Jaksch  and  Luzet  as  occurring  in  children. 

Diagnosis. — We  have  to  carefully  exclude  syphilis.  Even  when  no 
history  of  chancre  can  be  obtained,  the  patient  must  be  questioned  with 
regard  to  ulceration  of  the  throat,  falling  out  of  the  hair,  and  if  it  be  a 
woman  one  should  ascertain  whether  or  not  she  has  had  miscannag-es.  The 
differentiation  from  tuberculous  adenitis  may  be  even  more  difficult.  The 
chief  points  of  distinction  are  as  follows :  Tuberculous  adenitis  is  more  com- 
mon in  the  young,  and  involves  the  submaxillary  group  of  glands  oftener  than 
those  running  along  the  anterior  and  posterior  border  of  the  sterno-mastoid, 
whereas  these  latter  are  more  frequently  the  first  attacked  in  Hodgkin's 
disease. 

A  long-standing  affection  of  one  group  of  glands  without  an  extension  of 
the  process  to  others  is  suggestive  of  tuberculosis  rather  than  of  lymphadenoma. 
But  the  most  important  point  of  all  is.  that  the  tuberculous  glands  tend  to 
suppurate — a  feature  rarely  seen  in  pseudo-leukaemic  glands  unless  they  have 
reached  an  enormous  size.  We  must  not  forget  that  there  is  such  a  thing  as  an 
acute  tuberculous  adenitis  involving  the  lymph-glands  of  the  neck.  As  an 
instance  of  such  a  possible  confusion  we  quote  the  following  case :  A  man  of 
twenty-four  was  admitted  to  the  Montreal  General  Hospital  with  marked 
swelling  of  the  cervical  glands  on  both  sides,  tonsillitis,  sloughing  pharyngitis 
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with  irregular  fever  and  diarrhoea :  a  diagnosis  of  Hodgkin's  disease  was  at 
first  made,  but  was  afterward  given  up.  The  occurrence  of  ague-like  par- 
oxysms and  of  recurrent  attacks  of  fever  is  in  favor  of  pseudo-leukaemia,  but 
there  certainly  are  cases  in  which  it  may  be  impossible  for  a  time  to  make  a 
certain  diagnosis.  Where  the  glandular  enlargement  is  localized,  it  is  not 
only  justifiable,  but  also  advisable,  to  remove  them,  when  the  diagnosis  can 
be  cleared  up  by  microscopical  examination. 

The  disease  is  to  be  distinguished  from  genuine  leukaemia  by  the  examin- 
ation of  the  blood,  which  should  be  made  carefully  in  all  cases. 

Prognosis. — Hodgkin's  disease  is  in  the  long  run  almost  invariably  a  fatal 
affection.  There  may  be  marked  variations  in  the  course,  distinct  exacerba- 
tions and  remissions  being  characteristic,  but  the  cases  of  complete  and  perma- 
nent cure  are  rare.  Where  the  gland-involvement  remains  localized  for  a  long 
time  and  does  not  extend  to  other  groups,  we  may  expect  a  long  period  of 
comparative  health,  but  when  the  gland-tumors  are  multiple  and  are  to  be 
found  in  different  regions  of  the  body,  and  especially  in  those  cases  in  which 
the  cachexia  develops  early,  a  fatal  termination  may  be  soon  expected.  Death 
comes  in  different  ways,  but  most  frequently  it  is  the  result  of  the  general 
asthenia :  the  patient  grows  weaker,  and  perhaps  becomes  emaciated ;  the 
dyspncea  and  palpitation  increase,  the  legs  become  swollen,  and  at  the  end 
perhaps  there  may  be  hydrothorax  or  oedema  of  the  lungs,  with  heart  failure. 
Of  course  death  may  occur  from  pressure  upon  important  parts,  as  in  those 
cases  where  the  tracheo-bronchial  groups  of  glands  are  much  enlarged.  The 
occurrence  of  high  fever  or  of  haemorrhage  is  of  grave  import.  The  acute 
cases  may  die  in  a  few  days  or  weeks,  the  chronic  lasting  sometimes  many 
years.  Two  of  my  cases  died  from  general  infection  with  the  streptococcus 
pyogenes. 

Treatment. — Besides  hygienic  measures,  the  internal  administration  of 
arsenic  is  certainly  of  value  in  some  instances.  As  soon  as  the  diagnosis  has 
been  established,  the  patient  should  be  given  Fowler's  solution  after  meals, 
well  diluted,  the  dose  being  gradually  increased.  If  benefit  is  to  be  derived, 
the  arsenic  must  be  pushed  until  its  physiological  effects  are  noticeable ;  if 
these  be  troublesome,  it  may  be  necessary  to  discontinue  the  medicine  for  a 
time,  returning  to  it  later  when  they  have  passed  off.  The  injection  of 
arsenic  into  the  affected  glands  by  means  of  a  hypodermic  needle  has  been 
recommended,  but  we  should  be  inclined  to  regard  it  as  a  wholly  unnecessary 
procedure. 

When  the  case  is  seen  early  and  only  a  few  glands  are  enlarged,  without 
any  evidence  of  increase  in  the  size  of  the  spleen,  the  question  of  excision  of 
the  nodules  mey  arise,  and,  if  there  be  also  no  cachexia,  I  consider  it  good 
practice.  Not  only  does  the  diagnosis  become  entirely  cleared  up,  but  there 
may  perhaps  be  a  chance  of  limiting  the  progress  of  the  disease  in  this  way, 
and  at  any  rate,  with  the  improvements  in  technique  possessed  by  modern  sur- 
geons, the  operation  is  trifling  and  attended  with  very  little  danger.  Surgical 
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treatment  may  be  required  where  asphyxia  is  threatened  from  pressure  on  the 
trachea.  • 

The  external  application  of  substances  like  the  tincture  of  iodine  or  the 
ointment  of  the  biniodide  of  mercury  can  have  no  permanent  effect.  The 
internal  administration  of  iodine  and  of  the  iodide  of  potassium  would  not 
seem  to  be  of  any  greater  utility.  Gowers  and  Broadbent  think  that  they 
have  seen  good  results  following  the  use  of  phosphorus,  and  where  for  any 
reason  the  arsenic  is  not  well  borne  this  drug  may  be  given  a  trial.  Von 
Jaksch  recommends  inunctions  of  green  soap  and  strong  galvanism. 

Everything  possible  should  be  done  to  support  the  strength  of  the  patient : 
fresh  air,  nutritious  food,  an  environment  quiet  and  cheerful,  will,  with  the 
aid  of  tonics  such  as  quinine  and  iron,  do  much  to  add  to  the  comfort  and 
welfare  to  the  individual  alfected.  Change  of  air  and  scene,  a  course  in  a 
well-conducted  establishment  where  hydrotherapy  may  be  employed,  by 
impx'oving  the  general  health  may  do  something  in  holding  the  disease  in 
check,  but  where  the  patient's  means  are  limited  he  should  not  be  encouraged 
to  sacrifice  too  much  on  measures  which  at  best  can  give  but  transient  benefit. 


DISEASES  OF  THE  SUPRARENAL  CAPSULES 
AND  DUCTLESS  GLANDS. 

By  WILLIAM  OSLER. 


Addison's  Disease. 

This  disease,  first  recognized  by  Thomas  Addison  of  Guy's  Hospital,  Lon- 
don, and  described  by  him  in  1855  in  a  monograph  entitled  The  Constitutional 
and  Local  Effects  of  Disease  of  the  Suprarenal  Capsules,  is  associated  in  a 
majority  of  the  cases  with  tuberculosis  or  other  affections  of  the  adrenals, 
usually  also  with  changes  in  the  abdominal  sympathetic  nerves.  It  is  a  con- 
stitutional affection,  characterized  by  asthenia,  a  depressed  state  of  the  circu- 
lation, irritability  of  the  stomach,  and  pigmentation  of  the  skin  and  mucous 
membranes. 

Etiology. — About  60  per  cent,  of  the  cases  are  in  males.  The  disease 
may  occur  at  almost  any  age,  but  is  by  far  most  commonly  seen  between  the 
ages  of  fifteen  and  forty.  There  is  one  remarkable  case  recorded  by  Belaieff" 
in  which  the  affection  was  congenital.  The  child's  skin  had  a  yellowish-gray 
tint,  and  at  the  autopsy,  eight  weeks  after  birth,  the  suprarenal  capsules  were 
found  to  be  large  and  cystic.  A  history  of  traumatism,  as  injury  to  the  abdo- 
men or  back,  is  not  uncommon  (Greenhow).  The  disease  is  very  rare,  occur- 
ring only  about  once  in  every  two  thousand  patients  at  the  larger  clinics.  In 
America  it  seems  to  be  even  less  frequent  than  in  Europe.  Eight  cases  have 
come  under  my  personal  observation. 

Morbid  Anatomy  and  Pathology. — Emaciation  is  sometimes  but  not 
always  present,  the  fatty  tissues  being  generally  well  preserved.  The  supra- 
renal capsules  are  diseased  in  88  per  cent,  of  the  cases  (Lewin).  The  most 
frequent  change  is  tuberculosis.  The  glands  are  enlarged,  caseation  being 
seen  in  some  portions,  while  in  others  the  gland-substance  has  been  replaced 
by  fibi'ous  tissue.  Sometimes  the  tuberculosis  seems  to  be  primary,  and  in 
very  rare  cases  no  tuberculous  lesions  are  found  in  other  parts  of  the  body. 
On  the  other  hand,  there  is  much  more  often  an  associated  pulmonaiy  or  bone 
tuberculosis,  or  a  general  miliary  tuberculosis  may  have  existed.  Diseases  of 
the  suprarenals,  non-tuberculous  in  nature — e.  g.  atrophy,  carcinoma,  or  sar- 
coma— have  been  accompanied  by  the  clinical  phenomena  of  Addison's  disease  ; 
and,  again,  there  are  cases  in  which  these  symptoms  have  been  well  marked 
durina:  life,  in  which  after  death  no  lesions  could  be  found  in  the  adrenals. 
Further,  in  patients  who  during  life  have  shown  none  of  the  symptoms  of  the 
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disease,  at  the  autopsy  advanced  changes  in  the  suprarenals  have  been  noted. 
Oilman  Thompson  has  collected  113  such  cases. 

It  is  difficult — nay,  almost  impossible — to  harmonize  facts  so  contradictory, 
and  no  theory  has  as  yet  been  proposed  which  is  entirely  satisfactory.  It  has 
been  urged  that  the  clinical  symptoms  are  due  not  to  the  disease  in  the  adrenal 
glands  themselves,  but  rather  to  the  involvement  of  the  neighboring  branches 
of  the  sympathetic  and  its  ganglia  (Greenhow).  Of  87  cases  in  which  the 
sympathetic  system  has  been  examined  probably  60  presented  dedded  lesions 
(Thompson).  Functional  disorder  in  this  view  must  be  assigned  in  the  cases 
in  which  the  ganglia  and  nerves  were  found  normal.  Carcinoma  of  the 
adrenals  less  often  than  tuberculosis  gives  rise  to  the  symptoms  of  Addison's 
disease,  and  it  has  been  maintained  that  the  former  less  frequently  interferes 
with  the  functions  of  the  sympathetic. 

Another  view  is  that  the  clinical  symptoms  are  an  expression  of  a  disturb- 
ance of  function  of  the  adrenals  per  se.  According  to  this  hypothesis,  the 
suprarenals  in  health  are  to  be  looked  upon  as  glands  whose  "  internal  secre- 
tion "  is  essential  to  the  life  of  the  individual,  either  on  account  of  the  influence 
which  it  exerts  on  the  nervous  system  or  because  it  neutralizes  or  destroys 
certain  poisons  which  are  constantly  being  produced  in  the  body.  Such  poisons, 
it  is  held,  if  left  to  themselves,  give  rise  to  those  peculiar  symptoms  which  are 
characteristic  of  the  disease  under  discussion.  Some  experimental  work  has 
been  done  on  the  subject,  and  the  recent  articles  by  Tizzoni '  and  Alexander  ^ 
are  worthy  of  consideration ;  but  any  safe  conclusions  regarding  the  relation 
and  functions  of  the  adrenals  to  the  welfare  of  the  organism  as  a  whole  cannot 
yet  be  made,  and  whether  these  bodies  are  important  chiefly  from  a  secretory 
or  from  a  nervous  standpoint  must  be  left  to  further  investigators  to  decide. 
As  to  changes  in  the  other  organs,  there  is  not  much  to  be  said.  The  spleen 
has  been  found  enlarged,  and  at  times  the  thymus  gland  has  been  found  to 
have  persisted  and  to  have  increased  in  size.  The  heart  is  often  small,  and 
scarcely  ever  shows  any  hypertrophy  of  its  wall.  The  pigmentary  changes  in 
the  skin  occur  chiefly  in  those  regions  which  are  normally  darker  than  others, 
and  the  pigrnent  deposition  would  appear  to  take  place  in  the  ordinary 
way. 

Symptomajiolog'y. — The  pigmentation  may  attract  attention  before  the 
other  symptoms,  although,  as  a  rule,  it  is  not  marked  until  the  disease  is  well 
advanced.  The  color  varies,  being  of  all  shades  from  a  light  yellow  to  black  ; 
often  there  is  a  decided  bronze  tint  in  the  melasma  suprarenale.  The  parts 
which  are  exposed,  or  those  in  which  more  or  less  pigmentation  normally 
occurs,  are  always  most  deeply  stained.  Ordinarily,  the  pigmentation  is  dif- 
fuse, and  at  first  may  be  noticed  only  on  the  face  and  hands.  There  is  some- 
times associated  with  it  an  opposite  condition  in  which  the  normal  pigment  is 
absent — leucoderma.  The  mucous  membranes  of  the  lips,  mouth,  conjunctivae, 
and  vagina  show  evidences  of  abnormal  pigment  deposition.  The  usual  view, 
that  the  conjunctivae  sclerarura  are  always  free,  is  untenable,  as  not  infrequently 
^  Zeigler's  Beitr.  z.  path.  Anal,  1889.  ^  Beitrdge,  1891. 
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little  areas  of  intense  pigmentation  may  be  seen  there.'  It  has  been  noticed 
by  many  that  the  hair  of  patients  suffering  from  the  affection  grows  gradually 
darker  during  its  progress.  The  accompanying  colored  plate  is  from  a  case 
which  died  in  the  Montreal  General  Hospital.^ 

Disturbances  of  digestion  are  among  the  most  common  symptoms ;  appa- 
rently causeless  nausea  and  vomiting  may  occur  early ;  the  vomiting  may 
be  paroxysmal.  Diarrhoea  without  any  apparent  cause  is  frequent.  The  cir- 
culation is  depressed  and  the  heart's  action  feeble  ;  the  pulse  small  and  com- 
pressible. The  hands  and  feet  may  feel  cold  and  clammy — a  condition  which 
is  a  source  of  much  discomfort  to  the  patient. 

Sevei-e  fainting  spells,  causing  much  alarm,  and  which  sometimes  terminate 
fatally,  are  not  rare.  Addison  laid  considerable  stress  on  an  accompanying 
anaemia,  but  this  is  by  no  means  a  constant  symptom,  for  in  a  good  projwrtion 
of  the  cases  the  number  of  red  blood-corpuscles  is  normal.  There  is  no 
increase  in  the  number  of  white  cells.  The  presence  of  free  pigment-granules 
in  the  blood  has  been  described. 

The  asthenia  is  usually  well  marked,  and  apparently  out  of  all  proportion 
to  the  general  condition.  There  is  disinclination  for  all  kinds  of  exertion, 
and  the  slightest  mental  or  physical  effort  causes  fatigue.  The  face  has  an 
expression  of  weariness,  especially  in  the  more  advanced  stages  of  the  disease. 
The  prostration  may  finally  be  so  extreme  that  the  patient  is  compelled  to 
remain  in  the  recumbent  posture  ;  the  voice  grows  weak  and  small,  the  intelli- 
gence becomes  dulled,  and  in  some  cases  there  is  delirium.  Pain  and  tender- 
ness are  present  in  the  lumbar  and  epigastric  regions  in  about  one-third  of  the 
cases. 

On  account  of  the  evidences  of  disturbed  tissue-metabolism  many  analyses 
of  the  urine  have  been  made  in  Addison's  disease  in  the  hope  that  the  results 
would  throw  some  light  upon  its  nature.  The  quantity  passed  is  in  the  majority 
of  cases  not  far  from  normal,  and,  although  in  some  instances  it  is  diminished, 
in  others  there  seems  to  be  a  distinct  polyuria.  Fleischer  suggests  that  the 
former  may  indicate  irritation,  the  latter  desti'uction  of  the  adrenal  glands. 
As  a  rule,  there  is  no  albuminuria.  Many  observers  have  noted  an  increase  in 
the  amount  of  indican,  as  shown  by  the  reaction  of  Jaff6 ;  and  this  we  might 
have  expected,  since  we  know  that  indicanuria  is  frequent  in  nearly  all  cachec- 
tic diseases  associated  with  destruction  of  albuminoids.  Nothing  can  be  posi- 
tively said  about  the  amount  of  urea  excreted,  although  Thudichum  and  Ros- 
enstirn  thought  it  was  decreased.  The  volatile  fatty  acids  appear  in  the  urine 
in  amounts  considerably  above  normal,  and  there  would  seem  to  be  some  dim- 
inution in  the  quantity  of  kreatinin  given  off".  Urobilin  and  uromelanin  may 
be  ]) resent  in  excess. 

Diagnosis. — We  must  not  conclude  that  in  every  case  where  we  find  patchy 
pigmentation  we  are  dealing  with  Addison's  disease.  There  exists  a  whole 
series  of  conditions  which  may  give  rise  to  an  increased  pigmentation.  In 

'Leva,  Virchoufs  Arrhiv,  Bd.  cxxv.  p.  35. 

'  Trann.  of  the  Canada  Med.  Association,  1877. 


ADDISON'S  DISEASE. 


237 


abdominal  growths,  tubercle,  cancer,  and  lymphoma  there  may  be  extensive 
pigment-deposition  on  the  face  or  other  parts,  and  I  have  frequently  observed 
this  phenomenon  in  tuberculous  peritonitis.  Diseases  of  the  uterus  and  of  its 
adnexa  are  not  infrequently  accompanied  by  a  patchy  melasma,  and  the  dis- 
coloration of  the  face  which  occurs  in  many  pregnant  women — the  "  masque 
des  femmes  enceintes  " — is  well  known  to  all.  Certain  diseases  of  the  liver  (e. 
g.  diabetic  cirrhosis)  may  induce  pigmentation  of  the  skin,  so  that  the  popular 
idea  of  "  liver-spots  "  is  not  altogether  devoid  of  basis.  In  persons  who  are 
overworked  and  allow  themselves  to  become  constipated  discolorations  of  the 
skin  may  occur,  and  we  should  bear  in  mind  the  possibility  of  the  existence 
of  melanotic  cancer  somewhere  in  the  body,  as  this  sometimes  gives  rise  to 
marked  staining  of  the  skin.  Drummond  has  noted  a  melasma  in  cases  of 
Basedow's  disease. 

The  diagnosis  in  the  negro  would  be  extremely  difficult,  not  only  because 
the  skin  is  normally  black,  but  also  because  there  are  not  infrequently  found 
dark  patches  on  the  mucous  membrane  of  the  mouth  in  this  r^ce  even  in 
health,  of  which  the  discoloration  seen  in  the  so-called  "  blue-gummed"  negro, 
whose  bite  is  popularly  supposed  to  be  poisonous,  is  an  example. 

It  would  scarcely  be  necessary  to  mention  those  cases  of  vagabond's  discol- 
oration where  there  are  marked  pigment-deposits  resulting  from  an  old  irrita- 
tion produced  by  lice  and  dirt,  had  they  not  before  now  been  mistaken  for 
signs  of  Addison's  disease. 

In  every  case  of  abnormal  pigmentation  we  must  endeavor  to  decide  which 
of  these  various  possible  conditions  is  the  cause,  and  the  diagnosis  of  morbus 
Addisonii  is  scarcely  justifiable  unless  there  be  at  the  same  time  distinct  evi- 
dence of  asthenia  and  of  gastric  irritability.  Painful  sensations  sometimes 
occur  in  the  region  of  the  kidneys,  but  these  are  of  no  help  in  making  the 
diagnosis.  The  cases  running  a  rapid  course  with  severe  prostration  and 
digestive  disturbances,  when  not  accompanied  by  discoloration  of  the  skin, 
cannot  be  positively  diagnosed  during  life.  The  disease  has  at  times  resem- 
bled typhus  so  closely  that  the  mistake  was  only  found  out  at  autopsy. 

Prognosis. — The  disease  is  in  every  case  fatal.  Acute  cases  run  their 
course  in  a  few  weeks ;  its  average  duration  is  about  one  year,  but  Schmaltz 
has  recorded  the  case  of  a  patient  who  lived  for  ten  years  after  the  first  appear- 
ance of  the  symptoms.  Distinct  remissions  may  occur  during  which  the 
patient  enjoys  comparatively  good  health.  Death  usually  results  from  the 
asthenia,  but  toward  the  last  there  may  be  convulsions  and  coma. 

Treatment. — From  what  we  have  before  said  it  will  be  understood  that 
the  treatment  can  at  best  be  only  symptomatic.  We  are  powerless  to  check 
the  advance  of  the  local  mischief.  Counter-irritation  by  means  of  the  cautery 
or  by  strong  iodine  applications  have  been  advised  and  may  be  tried.  The 
dangers  of  syncope  must  be  clearly  put  before  the  patient,  and  he  must  be  ad- 
vised to  lead  a  quiet  life,  so  that  both  mind  and  body  shall  have  as  much  rest  as 
possible.  I  remember  a  professional  man  who  consulted  me  with  regard  to 
bronzing  of  the  face  and  hands  ;  he  had  only  one  fainting  spell.    On  account 
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of  his  general  good  condition  and  the  limited  character  of  the  bronzing  it 
seemed  possible  that  it  niiglit  not  be  a  case  of  Addison's  disease,  and  he  was 
advised  to  give  up  business  for  a  year  and  live  quietly  abroad ;  but  while 
making  arrangements  to  follow  out  this  advice  he  had  another  sudden  attack 
of  syncope  which  proved  fatal. 

General  tonic  measures  must  be  employed  to  support  the  patient's  strength, 
and  when  there  is  any  aggravation  of  his  asthenic  symptoms  he  should  be 
strictly  confined  to  bed;  at  these  times  stimulants  may  be  indicated.  If  there 
be  anaemia,  iron  in  some  form  should  be  given  in  large  doses.  Arsenic, 
strychnine,  and  phosphorus  may  be  used  for  their  tonic  effects. 

The  treatment  of  the  digestive  disturbances  is  very  important,  and  to  meet 
them  the  physician's  skill  will  be  taxed  at  times  to  its  utmost.  The  diet 
should  be  light  and  nutritious,  many  patients  doing  best  when  confined  to  a 
strictly  milk  diet.  For  the  nausea  and  vomiting  we  would  recommend  crea- 
sote,  hydrocyanic  acid,  iced  champagne,  etc.  On  account  of  the  liability  to 
profuse  diarrhoea  great  caution  must  be  used  with  regard  to  purgative  medi- 
cines, and  constipation  when  it  exists  is  best  relieved  by  enemata.  If  there 
be  diarrhoea,  bismuth  in  large  doses  acts  well. 

It  is  impossible  at  present  to  say  "whether  the  use  of  the  extract  of  the 
glands  will  prove  curative. 

Diseases  of  the  Thyroid  Gland. 
(1)  Congestion. 

A  marked  feature  of  the  thyroid  gland  is  its  rich  vascular  supply,  the 
arteries  being  estimated  by  Soemmering  as  })roportionately  eight  times  larger 
than  those  of  the  brain.  A  transient  increase  in  the  amount  of  circulating 
blood,  to  which  the  term  congestion  should  be  limited,  is  of  interest  in  con- 
nection with  certain  physiological  processes,  and  as  a  preliminary  step  in  the 
production  of  one  form  of  goitre.  Transient  enlargement  of  the  gland  occurs 
sometimes  at  puberty,  with  the  .establishment  of  menstruation.  Abrupt  sup- 
pression of  the  menses  has  been  followed  by  acute  goitre.  Sexual  excitement 
in  women  (and  in  animals)  may  be  associated  with  congestion  of  the  gland.  To 
establish  a  bride's  virginity  an  old  custom  recommended  the  measurement  of 
the  neck  before  and  after  defloration  (JVbn  Ulam  genitrix  orienti  luce  revisens 
hestcrno  potent  collum  circumdarc  filo.  Catullus).  That  engorgement  of  the 
gland  followed  conception  is  an  idea  which  dates  from  Democritus,  and  in 
reality  the  condition  is  met  with  in  a  considerable  number  of  pregnant  women. 

A  congestion  leading  to  a  fulness  of  the  gland  has  been  noticed  also  in 
certain  of  the  infectious  diseases,  particularly  in  small-pox  and  typhoid  fever, 
and  it  is  stated  to  occur  occasionally  during  the  paroxysm  of  malarial  fever. 
Repeated  attacks  may  precede  the  development  of  goitre. 

The  symptoms  are  trivial,  amounting  only  to  slight  bilateral  swelling, 
usually  with  marked  throbbing  of  the  arteries.  In  a  previously  healthy  gland 
the  congestion  rarely  attains  a  grade  sufficient  to  induce  serious  consequences, 
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but  there  are  instances  of  haemorrhage  into  the  gland  and  of  slight  dyspnoea. 
The  cases  of  extreme  engorgement  with  serious  symptoms  have  occurred 
usually  during  pregnancy. 

(2)  Acute  Inflammation  of  the  Thyroid  (Thyroiditis). 

This  may  develop  either  in  a  previously  healthy  gland  or  in  one  affected  by 
goitre,  in  which  case  the  term  strumitis  is  used  by  German  writers.  Trauma, 
cold,  and  the  rheumatic  poison  are  assigned  as  causes,  but  probably  in  the  great 
majority  of  the  cases  the  inflammation  is  associated  with  one  of  the  infectious 
diseases,  more  particularly  variola,  typhoid  fever,  typhus  fever,  or  malaria. 
The  acute  inflammation  of  the  goitrous  gland — strumitis — is  also  very  rarely 
primary,  but  is  commonly  a  metastatic  affection  in  the  course  of  some  febrile 
disorder.  The  streptococcous  infection  is  most  frequent,  but  the  pneumococcus 
and  the  bacterium  coli  commune  have  also  been  found  (Tavel). 

The  acute  thyroiditis  is  manifested  by  the  local  symptoms  of  the  inflamma- 
tion in  one  or  other  lobe  of  the  gland  (rarely  median)  and  the  constitutional 
disturbances  accompanying  fever.  The  swelling  may  be  very  great,  and  death 
has  been  caused  by  compression  before  suppuration  has  occurred.  Resolution 
occurs  in  a  number  of  cases,  but  in  a  majority  the  inflammation  issues  finally 
in  suppuration.  If  opened,  recovery  takes  place  rapidly.  Sometimes  the 
thyroid  cartilage  is  denuded.  Rare  and  very  serious  terminations  are  burrow- 
ing of  the  abscess  behind  the  trachea  with  inflammation  and  compression,  and 
rupture  of  the  abscess  into  the  air-passages  or  into  the  oesophagus.  Gangrene 
has  been  described  as  a  sequence  of  dissecting  thyroiditis. 

The  recognition  of  acute  inflammation  of  the  thyroid  is  easy  on  account 
of  the  swelling  and  redness  in  one  or  the  other  lobe.  In  typhoid  fever  it  must 
not  be  mistaken  for  laryngo-chondritis,  which  may  produce  swelling  and  red- 
ness in  the  front  of  the  neck  just  above  the  thyroid. 

(3) .  Goitre  (Bronchocele  ;  Struma). 

With  the  involvement  of  the  follicular,  fibrous,  and  vascular  tissues  respec- 
tively, Virchow  recognized  follicular,  fibrous,  and  vascular  forms  of  goitre ; 
while  other  varieties,  dependent  upon  special  changes,  are  the  amyloid,  cystic, 
colloid,  and  calcareous. 

Follicular  or  parenchymatous  goitre,  the  most  common  form,  represents  a 
hyperplasia  of  the  follicles  of  the  gland,  often  in  definite  peripheral  nodules, 
but  also  in  the  deeper  parts  of  the  lobes. 

In  the  fibrous  goitre,  in  addition  to  the  follicular  hyperplasia,  there  is  enor- 
mous increase  in  interstitial  tissue,  which  leads  to  induration.  When  of  long 
duration  the  consistence  of  this  variety  may  be  that  of  cartilage,  and  cystic 
degeneration  is  common. 

Even  in  the  parenchymatous  form  the  blood-vessels  are  abundant,  but  in 
other  instances  the  blood-vessels  are  greatly  increased  in  size,  the  arteries  as 
well  as  the  veins.  In  the  so-called  aneurismal  goitre  the  arteries  are  chiefly 
involved,  and  in  extreme  cases  the  whole  gland  is  converted  into  a  spongy 
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erectile  tissue,  which  expands  forcibly  with  each  cardiac  systole.  In  the  other 
and  more  common  variety  the  veins  are  enlarged ;  it  is  usually  a  complication 
of  the  ordinary  follicular  struma.  The  dilated  veins  are  chiefly  at  the  periph- 
ery of  the  gland,  but  in  extreme  cases  the  deeper  vessels  are  greatly  enlarged 
and  sacculated.  Special  varieties  result  from  changes  and  degenerations  in  one 
or  other  of  these  forms.  The  amyloid  and  colloid  changes  are  common.  More 
important  is  the  development  of  cysts  in  the  large  goitres,  the  contents  of 
which  are  variable,  sometimes  containing  the  colloid  material  of  the  gland, 
at  others  a  brownish,  coffee-colored,  dark  liquid  containing  cholesterin,  fatty 
debris,  and  altered  blood.  In  very  old,  fibrous  goitres  the  calcareous  degen- 
eration is  common. 

Etiology. — Goitre  occurs,  first,  as  a  sporadic  affection ;  second,  as  an  en- 
demic form,  in  which,  owing  to  local  conditions,  a  considerable  number  of 
individuals  in  the  community  are  subjects  of  the  disease ;  third,  epidemic 
goitre,  in  which  form  within  a  short  space  of  time  a  considerable  number  of 
individuals  in  a  certain  region  are  attacked  with  acute  swelling  of  the  thyroid 
gland  ;  and  lastly,  goitre  is  one  of  the  chief  features  in  the  affection  known  as 
Basedow's  disease  or  exophthalmic  goitre. 

Sporadic  goitre  occurs  in  all  parts  of  this  country,  and  in  a  majority  of  the 
cases  it  is  impossible  to  assign  any  definite  cause  for  the  swelling  of  the 
gland.  Heredity  is  met  with  in  a  few  cases ;  in  others,  disturbance  of  the 
sexual  functions. 

Endemic  goitre  occurs  chiefly  in  mountainous  districts,  and  is  found  partic- 
ularly in  regions  of  the  Alps  and  Pyrenees.  In  this  country  there  is  no  very 
recent  information  as  to  its  occurrence  in  endemic  form.  Benjamin  Smith 
Barton,  in  his  valuable  monograph  (1800),  speaks  of  its  prevalence  in  certain 
portions  of  New  York  State,  among  the  Canadians  in  Detroit,  and  in  the  dis- 
trict of  St.  John  in  Lower  Canada.  Cases  were  formerly  numerous  in  certain 
sections  of  the  Green  and  White  Mountains.  In  the  limestone  region  about 
Kingston,  Ontario,  the  disease  is  very  prevalent,  and  Dr.  Clark  of  the  Kings- 
ton Asylum  writes  me  that  fully  50  per  cent,  of  the  cases  in  the  asylum  have 
bronchocele.  The  disease  is  so  prevalent  in  this  district  that  certain  strains 
of  dogs  and  horses  are  regularly  goitrous.  In  reply  to  inquiries  in  those 
towns  of  Vermont,  New  York,  and  Alabama  in  which  the  disease  was  stated 
to  be  endemic  in  the  early  years  of  this  century,  the  physicians  state  that 
goitre  no  longer  prevails  to  any  special  extent. 

Much  discussion  has  taken  place  as  to  the  essential  cause  of  endemic  goitre, 
but  no  one  of  the  theories  meets  all  facts  of  the  case.  In  the  infected  regions 
heredity  plays  an  important  role,  and  children  have  been  born  with  the  gland 
enlarged.  The  affection  would  appear  to  be  in  some  way  associated  with  the 
drinking  water,  but  there  is  no  unanimity  of  opinion  as  to  the  nature  of  the 
impurities  which  produce  the  disease.  The  water  of  limestone  districts  appears 
to  be  most  prone  to  cause  the  disease. 

Epidemic  goitre  has  been  met  with  chiefly  in  certain  parts  of  Europe,  par- 
ticularly in  goitre  districts.    Regiments  of  troops  transferred  to  a  certain  gar- 
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risons  in  these  regions  have  become  within  a  short  time  subject  to  the  disorder. 
Within  a  month  after  the  arrival  of  the  troops  in  an  infected  region  30  or  40 
per  cent,  of  the  number  may  have  enlargement  of  the  thyroid.  The  facts  of 
this  remarkable  disorder  have  made  many  observers  regard  goitre  as  an  infec- 
tious malady  due  to  an  unknown  poison  which  requires  some  local  conditions 
for  its  development.  Details  of  these  epidemics  are  given  in  Hirsch's  work 
on  Geographical  Pathology. 

Symptomatology. — In  a  majority  of  cases  the  disfigurement  is  the  sole 
complaint,  but  serious  symptoms  may  result  from  pressure  of  the  tumor  on  the 
trachea  or  on  the  veins.  The  large  growths  are  not  so  likely  to  cause  pressure 
as  the  smaller  ones  which  pass  beneath  the  sternum  or  which  encircle  the  trachea 
and  produce  narrowing  of  its  lumen  with  a  distressing  dyspnoea.  Much  more 
rarely  the  oesophagus  is  compressed  by  the  enlargement  of  a  peripheral  por- 
tion of  the  gland.  Pressure  on  the  veins  of  the  neck  may  impede  the  return 
of  blood  from  the  brain  and  cause  headache  and  drowsiness.  Instances  also 
have  been  reported  of  compression  of  the  carotids  by  the  tumor,  and  marked 
cerebral  symptoms,  such  as  tetany  or  convulsions.  Serious  pressure  on  the 
nerves  is  uncommon. 

And,  lastly,  goitre  may  be  accompanied  with  profound  changes  in  the  gen- 
eral nutrition  and  in  the  cerebral  functions,  leading  in  the  child  to  the  condi- 
tion of  cretinism,  in  the  adult  to  myxcedema.  These  changes  would  appear  to 
occur  only  in  instances  in  which  the  function  of  the  gland  is  totally  abolished. 

The  recognition  of  goitre  is  usually  easy,  and  the  condition  is  distinguished 
readily  from  tumors  in  the  front  of  the  neck,  such  as  congenital,  sebaceous, 
and  blood-cysts,  abscesses,  malignant  growth  of  the  gland,  and  lymph- 
adenoma. 

Aberrant  portions  of  thyroid  tissue  are  found  from  the  hyoid  bone  to  the 
arch  of  the  aorta,  and  in  most  remarkable  situations,  such  as  in  the  hyoid  bone 
itself  and  in  the  trachea.  Sometimes  these  structures  develop  into  large  tumors 
which  from  their  situation  may  be  difficult  to  recognize.  Aberrant  portions 
may  form  large,  intrathoracic  growths.  I  have  reported  an  instance  in  which 
at  the  top  of  the  left  pleural  cavity,  outside  the  pleura,  there  was  a  tumor  as 
large  as  an  orange,  the  anatomical  characters  of  which  left  no  doubt  that  it 
had  developed  from  an  aberrant  thyroid.  Dettrich  has  reported  an  instance 
in  which  the  tumor  from  an  aberrant  portion  of  the  gland  formed  a  cystic 
tumor  of  the  size  of  a  man's  head,  which  occupied  the  greater  part  of  the  right 
side  of  the  chest. 

Treatment. — In  districts  in  which  goitre  prevails  individuals  should  drink 
only  boiled  water.  Early  removal  to  a  non-goitrous  district  is  followed,  as  a 
rule,  by  disappearance  of  the  tumor.  Of  medicinal  remedies,  iodine  inter- 
nally, in  the  form  of  iodide  of  potassium,  10  to  20  grains  three  times  a  day, 
with  the  external  application  of  iodine,  is  sometimes  beneficial.  A  large 
number  of  remedies,  internal  and  external,  have  been  advised,  the  great 
majority  of  which  are  useless.  In  early  cases  of  the  soft,  follicular  form 
active  counter-irritation  with  iodine,  externally,  should  be  employed.  The 
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biniodide-of-mercury  ointment  is  much  lauded.  In  some  instances  good 
results  have  followed  the  internal  administration  of  ergot.  In  the  long- 
standing cases  of  large  fibrous  goitres,  internal  remedies  are  useless,  and  sur- 
gical treatment  should  be  resorted  to,  either  injections  of  various  solutions, 
ligature  of  the  arteries,  or  removal  of  large  portions  of  the  gland. 

(4)  Myxcedema. 

Definition. — A  constitutional  disorder  consequent  upon  the  loss  of  the 
function  of  the  thyroid  gland,  characterized  by  an  infiltraied  (myxcedematous) 
condition  of  the  subcutaneous  tissues,  and  in  children  by  arrest  of  development ; 
in  adults,  by  the  production  of  a  cretinoid  state. 

In  1873,  Sir  William  Gull  reported  cases  under  the  title  of  "A  Cretinoid 
State  supervening  in  Adult  Life  in  Women."  Dr.  Ord  in  1877  grouped 
these  cases  under  the  term  myxcedema,  and  discussed  the  relations  of  the  con- 
dition to  atrophy  of  the  thyroid  and  to  epidemic  and  sporadic  cretinism. 
Kocher  had  noticed  that  in  certain  instances  of  total  extirpation  of  the  thyroid 
gland  a  remarkable  cachexia  developed  (cachexia  strumipriva),  which  in  real- 
ity is  identical  with  the  condition  described  by  Gull  and  Ord.  Horsley 
demonstrated  experimentally  that  loss  of  the  function  of  the  thyroid  gland 
in  animals  produced  symptoms  identical  with  those  of  myxcedema  and  the 
cachexia  strumipriva.  As  suggested  by  Ord,  endemic  and  sporadic  cretinism 
are  really  affections  associated  with  a  similar  loss  of  function  of  the  thyroid 
gland. 

Practically,  three  groups  of  cases  may  be  considered  : 

Cretinism,  Sporadic  and  Endemic. — The  loss  of  function  of  the  thyroid 
gland  may  be  either  due  to  complete  atro^jhy,  or  it  may  be  enlarged  and  the 
function  abolished  by  the  substitution  of  fibrous  tissue  for  normal  gland- 
structure.  The  condition  which  results  when  this  exists  congenitally  or 
develops  in  early  childhood  is  known  as  cretinism.  The  congenital  cretin 
rarely  survives  birth.  The  body  is  stunted,  broad,  and  the  subcutaneous  tis- 
sues much  developed  ;  there  are  marked  changes  in  the  skeleton.  The  thy- 
roid gland  is  either  completely  atrophied  or  congenitally  absent.  In  other 
instances  the  child  shows  very  slight  traces  at  birth,  but  as  development  pro- 
ceeds the  condition  becomes  very  manifest ;  there  is  subcutaneous  swelling  due 
to  myxcedema,  the  head  is  large,  the  neck  short  and  thick,  the  lips  full,  and 
the  tongue  large  and  thick.  The  intelligence  is  variable,  but  the  mental 
development  is  extremely  slow.  In  many  instances  there  is  slight  enlarge- 
ment of  the  thyroid  gland.  In  some  cases  there  is  a  definite  goitre.  In  other 
eases,  again,  the  condition  does  not  develop  until  from  the  third  to  the  fifth 
year,  up  to  which  time  the  child  may  have  thriven  and  have  been  quite 
natural.  The  growth  is  retarded ;  the  head  becomes  disproportionately  large 
and  broad,  the  nose  retrousde,  the  lips  thick  ;  the  limbs  are  short,  the  subcu- 
taneous tissues  infiltrated  ;  the  skin  has  a  glossy  appearance,  and  there  is  a 
thickened,  solid  oedema  above  the  clavicles.  The  voice  has  either  a  rougli  or 
a  stridulous  character,  and  the  hair  often  becomes  thin  and  scanty.  This 
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change  is  usually  progressive,  and  reaches  its  maximum  between  the  twelfth 
and  fifteenth  years.  The  child  never  properly  matures,  and,  the  condition 
remaining  stationary,  at  the  twentieth,  or  even  the  thirtieth,  year  the  mental 
and  physical  characters  are  those  of  childhood.  The  change  in  the  thyroid 
gland  is  either  progressive  atrophy  or  the  development  of  a  goitre  which  inter- 
feres with  its  function.  " 

Cretinism  prevails  extensively  in  regions  in  which  goitre  is  endemic,  and 
the  cases  of  congenital  and  early  cretinism  are  usually  in  the  children  of  goi- 
trous parents.  Sporadic  cases  occur  in  all  countries.  They  are  rare  in 
America.  I  have  been  able  to  collect  about  a  dozen  cases  after  extensive 
inquiries.  Cretins  are  grouped  with  idiots,  but  the  use  of  the  term  "cretinoid 
idiocy  "  should  be  carefully  restricted  to  such  cases  as  those  above  described, 
and  associated  with  definite  changes  in  the  thyroid  gland  and  in  the  skin  and 
connective  tissues  of  the  body. 

Myxcsdema  Proper. — This,  the  cretinoid  state  of  Gull,  develops  in  adult 
life  in  consequence  of  abolition  of  function  of  the  thyroid  gland.  The  main 
facts  with  reference  to  it  will  be  found  in  tiie  report  of  the  Clinical  Society  of 
London  for  1888,  from  which  the  following  description  is  culled  :  The  disease 
is  more  frequent  in  women  than  in  men  in  the  proportion  of  1  to  6.  It  may 
affect  several  members  of  a  family,  and  may  be  transmitted  through  the 
mother.  Neuroses  have  been  present  in  many  instances  or  liave  preceded  the 
symptoms — tlius,  cases  have  developed  in  connection  with  exophthalmic  goitre. 
The  disease  has  apparently  no  relation  to  disturbed  catamenia  or  to  pregnancy, 
though  in  one  instance  there  was  a  remarkable  alternation  of  the  condition  of 
myxcedema  with  pregnancy,  the  entire  swelling  passing  away,  to  return  after 
the  birth  of  the  child,  the  phenomenon  recurring  three  times  during  seven 
years.  A  transient  myxoedematous  swelling  of  the  face  and  of  the  hands 
may  occur  in  connection  with  the  acute  development  of  a  goitre,  and  disappear 
with  its  subsidence,  and  a  transient  myxcedematous  condition  is  met  with  in 
some  instances  of  exophthalmic  goitre.  Myxcedema  does  not  appear  to  be 
so  common  in  America  as  in  England. 

The  following  are  the  main  symptoms  as  described  by  Dr.  Ord  in  the 
report  of  the  Clinical  Society  :  "  Under  the  head  of  type-signs  the  following 
may  be  enumerated  :  The  marked  increase  in  the  general  bulk  of  the  body  ; 
the  firm  swelling  of  the  skin,  not  pitting  on  pressure,  inelastic,  adherent  to 
the  parts  beneath,  and  not  affected  by  gravitation  ;  the  dryness  and  roughness 
of  the  skin,  tending,  with  the  swelling,  to  obliterate  all  lines  of  expression  ; 
the  imperfect  nutrition  of  the  hairs,  leading  to  their  loss  ;  the  local  tumefac- 
tion of  the  skin  and  subcutaneous  tissue  noticed  in  various  parts  of  the  body, 
but  most  frequently  in  the  subclavicular  regions  ;  the  turgescence  and  infiltra- 
tion of  mucous  membranes,  leading,  in  the  mouth,  to  an  aflPection  of  the 
teeth  homologous  with  that  of  the  hairs  just  mentioned ;  the  remarkable 
physiognomy ;  the  slow,  painful  utterance,  monotonous  voice,  and  leathery 
quality  of  tone  thereof,  with  curious  nasal  explosions  at  short  intervals  during 
speaking ;  the  slowness  of  thought  and  movement ;  the  slowness  of  perception 


244 


DISEASES  OF  THE  DUCTLESS  GLANDS. 


and  response ;  the  defect  of  memory ;  the  frequent  occurrence  of  mental  dis- 
orders of  an  irritable  and  suspicious  character,  or  of  hebetude  and  somnolence 
alternating  with  excitability  ;  the  tendency  to  fall,  owing  to  disorder  of  co-or- 
dination ;  the  existence  of  subnormal  temperature  of  the  body  ;  the  aggrava- 
tion of  all  symptoms  during  low  climatic  temperatui'es ;  and  the  diminution 
or  apparent  absence  of  the  thyroid  gland.  Among  the  minor  or  accessory 
signs  may  be  quoted  abnormal  subjective  sensations,  belonging  particularly  to 
taste  and  smell ;  occipital  headache ;  marked  alterations  of  temper ;  and  a 
curious  persistence  of  thought  and  action,  overriding  all  attempts  at  interrup- 
tion by  friends  or  observers." 

In  nearly  half  the  cases  delusions  and  hallucinations  occur  chiefly  in  the 
advanced  period.  Muscular  tremors  and  contractures  have  been  described. 
Hsemorrhages  are  not  uncommon,  chiefly  bleeding  from  the  nose,  gums,  teeth, 
and  bowels.  The  course  of  the  disease  is  slow,  but  progressive.  Death  usu- 
ally occurs  from  intercurrent  disease.  Lately,  in  many  cases,  the  disease  has 
been  arrested,  or  even  cured,  by  means  which  will  be  referred  to  later. 

Operative  My xoedema  {Cachexia  Strumipriva). — Complete  extirpation  of  the 
thyroid  gland  is  followed  in  men  and  animals  by  the  gradual  production  of  a 
bodily  and  mental  condition  identical  with  that  of  myxoedema,  and  to  which 
Kocher,  who  first  noted  it,  gave  the  name  cachexia  strumipriva.  The  experi- 
ments of  Horsley  and  others  have  shown  that  if  a  very  small  portion  of  the 
gland  be  left  these  symptoms  do  not  occur,  and  the  cases  of  total  extirpation  in 
animals  which  survive  have  been  those  in  which  accessory  glands  have  been 
present.  These  have  been  found  in  all  parts,  from  the  base  of  the  tongue  to 
the  aorta,  and  thyroidal  tissue  has  even  been  found  in  the  hyoid  bone  and  in 
the  trachea. 

Hoi'sley  has  shown  that  complete  removal  of  the  thyroid  gland  in  monkeys 
induces  myxoedema,  and  if  the  animals  are  kept  warm  a  state  ultimately  de- 
velops which  closely  resembles  cretinism.  In  man  the  disease  follows  only  a 
certain  number  of  total,  and  a  much  smaller  proportion  of  partial,  removals 
of  the  gland.  Of  408  complete  thyroidectomies  analyzed  in  the  Clinical 
Society's  report,  in  69  myxoedema  developed. 

These  three  conditions,  tlien — cretinism,  myxoedema  proper,  and  operative 
myxoedema — not  only  stand  in  close  relation  to  each  other,  but  are  in  reality 
identical  affections  induced  by  the  loss  of  the  function  of  the  thyroid  gland, 
which  would  appear  to  supply  some  material  necessary  to  the*  maintenance 
of  the  normal  metabolism,  more  particularly  to  that  of  the  connective  tis- 
sues of  the  body. 

The  diagnosis  is  rarely  difficult.  The  firm,  inelastic  subcutaneous  thick- 
ening, the  dry,  rough  skin,  the  supraclavicular  swellings,  with  mental  duhiess 
or  defects,  occurring  in  connection  with  atropliy  of  the  thyroid  gland  or  fol- 
lowing its  extirpation,  could  scarcely  be  mistaken  for  any  other  disorder. 

Treatment. — Until  recently  this  was  a  question  of  palliation  only.  As  the 
patients  suffer  extremely  from  cold,  they  should  be  kept  at  an  even  temjjera- 
ture,  and,  if  possible,  should  spend  the  winters  in  a  mild,  equable  climate. 
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Repeated  warm  baths,  shampooing,  Turkish  baths,  hot  electric  baths,  and  pilo- 
carpine hypodermically  may  be  employed.  Arsenic  and  strychnine  are  also 
recommended.  Recently  very  brilliant  results  have  been  obtained  in  many 
cases  by  the  employment  of  extract  of  the  thyroid  gland,  which  may  be  given 
in  many  different  ways.  The  fresh  thyroid  of  the  sheep  or  the  calf  may  be 
taken  either  as  a  watery  extract  or  glycerin  extract,  or  the  fresh  gland  may  be 
finely  minced  and  taken  raw  or  lightly  broiled.  The  glycerin  extract  or  the 
watery  extract  may  be  used  hypodermically,  and  special  prepai'ations  have 
been  made  by  many  chemists.  From  a  quarter  to  half  a  gland  may  be 
taken  daily.  It  is  well  to  begin  with  small  doses  and  increase  gradually ; 
very  serious  symptoms  have  followed  the  administration  of  too  large  quanti- 
ties at  short  intervals.  Most  remarkable  changes  have  followed  its  use  in 
cases  of  myxoedema,  and  not  only  has  the  physical  condition  returned  almost 
or  completely  to  normal,  but  the  mental  symptoms  have  disappeared.  Similar 
good  effects  have  been  obtained  in  cases  of  sporadic  cretinism. 

Diseases  op  the  Thymus  Gland. 

Disorders  of  this  gland  are  rare.  It  is  important  to  remember  two  ana- 
tomical facts :  First,  that  the  size  of  the  gland  may  vary  greatly  in  infants, 
and  even  glands  weighing  as  much  as  five  hundred  grains  have  been  found 
without  any  special  symptoms ;  and  second,  that  the  organ,  instead  of  under- 
going the  physiological  atrophy,  may  persist  in  the  adult  and  form  a  promi- 
nent mass  in  the  anterior  mediastinum. 

Hypertrophy  of  the  organ,  referred  to  by  many  writers,  is  difficult  to  deter- 
mine on  account  of  the  extreme  variability  in  its  size.  Formerly  it  was 
believed  that  enlargement  of  the  gland  produced  an  affection  known  as  thymic 
asthma,  but  recent  writers  have  failed  to  associate  either  an  asthmatic  disorder 
or  the  spasm  of  the  glottis  with  any  condition  of  the  thymus.  On  the  other 
hand,  there  are  some  instances  of  sudden  death  in  children  in  which  marked 
enlargement  of  the  thymus  has  been  found.  Jacobi  in  his  monograph  on  the 
thymus  quotes  two  cases  from  Grawitz  :  "  One  was  that  of  a  child  of  eight 
months  who  was  found  dead  in  bed  after  having  been  in  perfect  health.  At 
the  post-mortem  examination  absolutely  nothing  was  found  to  explain  death 
except  a  thymus  of  unusual  size,  which  was  flattened  and  covered  the  larger 
part  of  the  pericardium,  and  extended  upward  to  an  unusual  degree  in  the 
direction  of  the  thyroid  gland.  The  second  was  a  babe  of  six  months,  in 
perfect  health,  which,  while  being  carried  on  the  arm  of  the  father,  was  taken 
with  an  attack  of  dyspnoea,  became  cyanotic,  and  died  in  a  few  minutes.  At 
the  post-mortem  it  was  found  that  there  was  a  large  amount  of  subcutaneous 
fatty  tissue  and  symptoms  of  rachitis  about  the  chest.  The  thorax  was 
broad  and  the  abdomen  somewhat  inflated.  The  diaphragm  reached  upward 
to  the  fourth  rib  on  both  sides.  The  thymus  was  very  large,  its  two  lobes 
covering  the  larger  part  of  the  pericardium,  and  two  processes  reached  upward 
to  the  thyroid  gland.  Longitudinally  it  measured  seven  and  a  half  centime- 
tres ;  over  the  pericardium  it  was  more  than  six  centimetres  wide  ;  its  thick- 
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ness  was  one  and  a  half  centimetres,  with  the  exception  of  the  region  of  the 
manubrium  sterni,  where  the  dorso-ventral  diameter  amounted  to  one  and  four- 
fifths  centimetres.  Tlie  tissue  of  the  thymus  was  of  a  grayish-pink  color, 
quite  firm,  and  contained  a  great  many  punctate  haemorrhages.  There  was  a 
large  amount  of  blood  in  the  heart  and  the  two  vense  cavse.  The  epiglottis 
was  compressed  from  the  two  sides.  The  spleen  was  large,  and  the  mesenteric 
glands  were  larger  than  normal." 

Hsemorrhages  are  occasionally  met  with,  but  are  apparently  of  no  moment. 

Inflammation  of  the  gland  is  described  by  a  few  writers,  but  it  is  an  ill- 
defined  affection,  not  to  be  recognized  during  life,  and  many  cases  have 
undoubtedly  been  confounded  with  inflammation  of  the  mediastinum  and  of 
the  lymph-glands. 

Syphilis  is  more  common,  either  in  the  form  of  a  definite  gumma  or  as 
a  connective-tissue  proliferation,  and  there  are  cases  of  markedly  syphilitic 
infants  in  which  abscess-cavities  have  been  found  in  the  gland,  or  cysts  con- 
taining a  clear  or  yellowish  fluid. 

Tuberculosis  may  occur  as  an  isolated,  primary  lesion,  as  in  the  case  of 
Demme,  but  more  commonly  as  miliary  tubercles  or  cheesy  areas  in  cases  of 
general  tuberculosis  in  infants. 

Of  neoplasms,  sarcoma,  cancer,  lymphadenoma,  and  myxolipoma  have 
been  described,  and  the  thymus  has  been  found  involved  in  a  few  instances  of 
leukaemia.  Lastly,  Jacobi  has  noticed  in  diphtheria  changes  in  the  cells  simi- 
lar to  those  described  by  Oertl  in  the  lymph-glands  in  this  disease. 


DISEASES  OF  THE  PERICARDIUM. 

By  WILLIAM  PEPPER. 


Pericarditis. 

Definition. — Pericarditis  is  an  acute,  subacute,  or  chronic  inflammation  of 
the  pericardium,  cliaracterized  by  fibrinous  or  fluid  exudation  or  the  formation 
of  fibrous  adhesions. 

Etiology. — Pericarditis  may  be  primary  or  secondary  according  as  it  is  an 
independent  affection  or  consequent  upon  an  existing  disease. 

Primary  pericarditis  is  much  less  common  than  secondary.  The  most  fre- 
quent cause  is  exposure  to  cold.  This  form  of  idiopathic  pericarditis  from  expo- 
sure has  been  the  subject  of  no  little  difference  of  opinion,  and  many  authori- 
ties even  deny  its  existence,  but  undoubted  cases  have  occurred,  and  I  have 
seen  instances  ■  where  no  other  explanation  of  the  pericarditis  was  possible. 
Very  probably,  however,  in  many  of  the  cases  reported,  especially  in  children, 
in  whom  this  form  is  most  frequent,  a  masked  rheumatic  affection,  articular  or 
tonsillar,  has  escaped  observation.  Traumatism,  as  blows  or  crushes  or  pene- 
trating wounds,  is  an  occasional  cause.  Very  interesting,  though  extremely 
rare,  are  the  cases  in  which  the  injury  has  resulted  from  the  lodgment  of  a 
foreign  body,  as  a  small  bone  or  a  plate  of  false  teeth,  in  the  oesophagus. 
Tuberculosis  of  Ihe  pericardium,  more  frequently  secondary,  may  be  primary, 
and  generally  occurs  as  a  part  of  a  general  primary  tuberculosis  of  the  serous 
membranes,  though  the  pericardium  alone  may  be  involved. 

Secondary  pericarditis  may  be  the  outcome  of  some  general  bodily  condi- 
tion which  predisposes  the  individual,  or  it  may  be  the  direct  result  of  the 
primary  disease,  the  latter  being  more  common.  It  may  result  from  direct 
extension  of  inflammation  in  cases  of  pleurisy,  particularly  in  pleuro-pneu- 
monia,  of  inflammatory  diseases  affecting  the  lymphatic  glands  of  the  medias- 
tinum, the  adjacent  bones,  the  oesophagus,  or  even  the  abdominal  organs,  as  in 
abscess  of  the  liver.  Direct  extension  of  inflammation  from  the  heart  wall  in 
mvocarditis,  and  from  the  valves  in  valvulitis,  particularly  aortic,  has  been 
considered  a  common  cause  ;  and  Fagge  found  more  than  half  of  his  cases  of 
fibroid  heart  complicated  by  pericardial  disease.  More  frequently,  however, 
in  such  cases  the  myocarditis  is  the  secondary  disease.  Of  the  general  dis- 
eases to  which  pericarditis  is  secondary,  the  most  common  are  acute  rheuma- 
tism, Bright's  disease,  tuberculosis,  and  the  infectious  fevers ;  more  rarely  it 
occurs  in  diseases  which  profoundly  affect  the  general  nutrition,  such  as  scurvy, 
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diabetes,  and  alcoholism.  Gout  also  has  been  reckoned  among  the  causes,  but 
generally  the  associated  nephritis  is  operative  in  this  disease. 

By  far  the  most  important  cause  of  pericarditis  is  acute  articular  rheuma- 
tism. In  the  elaborate  statistics  of  Sibson  pex'icarditis  occurred  in  63  of  326 
cases,  and  even  this  proportion  is  probably  too  low.  As  a  rule,  pericarditis 
occurs  during  the  first  or  second  week  of  the  rheumatic  attack,  but  may  be 
found  at  the  very  onset,  and  in  a  small  percentage  of  the  cases  actually  pre- 
cedes articular  involvement.  Tonsillitis  and  chorea  manifest  their  rheumatic 
nature  in  some  cases  by  the  occurrence  of  pericarditis  during  their  course — 
less  frequently,  however,  than  by  endocardiac  disease. 

Next  to  rheumatism  in  point  of  frequency  comes  Bright's  disease,  but 
in  this  case  pericarditis  is  a  late  complication,  and  often  it  is  the  terminal 
disease.  The  chronic  interstitial  form  is  most  frequently  the  cause ;  amy- 
loid disease  is  rarely  so.  In  any  case  the  supervention  of  uraemia  is  apt 
to  determine  the  development  of  the  pericarditis.  Tubercular  infection  of 
the  pericardium,  though  occasionally  primary,  usually  results  from  neigh- 
boring tuberculosis  of  the  lungs,  pleurse,  lymphatic  glands,  or  bones  by 
direct  extension,  or  from  more  remote  tuberculosis  by  dissemination  through 
the  blood.  Of  the  acute  infections,  pysemic  diseases,  as  puerperal  fever,  scar- 
latina, and  influenza,  are  the  more  common  ;  less  frequently  small-pox, 
measles,  or  typhoid  fever  is  the  primary  disease.  Croupous  pneumonia  also 
may  be  counted  as  one  of  the  causes  operating  through  hsematogenous  infec- 
tion, though,  as  before  stated,  it  more  frequently  leads  to  pericarditis  by  ex- 
tension of  inflammation  from  the  accompanying  pleurisy. 

Pericarditis  may  occur  at  any  age,  but  it  is  more  common  in  young  adults 
between  twenty-five  and  thirty-five  than  in  children  or  tlie  old.  Cases  in 
which  the  disease  occurred  in  foetal  life  have  been  recorded,  and  Behier  ob- 
served an  instance  of  adherent  pericardium  in  an  infant  of  eleven  months. 
The  idiopathic  form  seems  most  common  in  children,  as  are  also  the  cases  due 
to  infectious  diseases  ;  the  rheumatic  is  the  usual  variety  in  young  adults,  while 
in  patients  beyond  middle  life  interstitial  nephritis  is  frequently  the  cause. 
Sibson  found  that  the  sexes  are  equally  affected  before  the  age  of  twenty-one 
years,  but  after  that  age  males  are  far  more  liable.  Surrounding  conditions 
leading  to  great  exposure  and  cold  climate  aid  in  the  development  of  pericar- 
ditis, doubtless  by  furthering  the  diseases  upon  which  it  depends. 

Morbid  Anatomy. — The  morbid  changes  found  in  the  pericardium  are 
nearly  always  dilFuse,  affecting  the  greater  part  of  both  visceral  and  parietal 
reflections  ;  but  in  some  cases  a  very  limited  area  of  inflammation  is  seen  anter- 
iorly on  the  surface  of  the  right  ventricle,  posteriorly  on  the  auricles,  or  at  the 
base  or  over  the  roots  of  the  great  blood-vessels.  The  first  change  seen  on 
the  surface  of  the  pericardium  is  injection  of  the  blood-vessels  and  a  lustre- 
less appearance  of  the  membrane.  This  soon  gives  way  to  exudation  of 
fibrinous  material,  so  that  when  seen  at  the  very  earliest  time  there  is  usu- 
ally a  thin  whitish  coating,  which  mav  be  stripped  from  the  tissue  beneath. 
Later,  the  exudation  increases  in  amount,  and  by  the  constant  attrition  in  the 
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cardiac  movements  a  shaggy  or  hairy  appearance  is  produced,  which  has  been 
designated  by  old  writers  as  the  cor  viUosum.  The  fibrinous  deposit  may  attain 
a  thickness  of  a  quarter  to  half  an  inch.  With  this  plastic  exudate  there  is 
nearly  always  a  small  amount  of  serous  fluid  within  the  fibrinous  meshes,  and 
generally  in  the  later  stages  considerable  fluid  exudation  takes  place,  distend- 
ing the  pericardial  sac.  The  fluid  exudation  consists  of  serous,  sero-fibrinous, 
purulent,  or  hsemorrhagic  liquid,  and  varies  in  amount  from  100  c.c.  to  a  litre 
or  two.  The  rapidity  of  the  effusion  varies  in  different  cases,  but  usually  it 
reaches  the  maximum  in  two  to  four  days,  and  the  re-absorption  occurs  in  the 
course  of  a  week  or  ten  days.  The  exudation  may,  however,  be  very  slowly 
absorbed  or  remain  as  a  chronic  condition.  The  character  of  fluid  found 
depends  upon  the  cause  of  the  pericarditis ;  usually  being  serous  in  idiopathic 
and  rheumatic  cases ;  purulent  in  cases  secondary  to  pysemic  diseases,  where 
the  pericarditis  has  resulted  from  extension  of  inflammation  from  empyema, 
suppurating  lymphatic  glands  or  necrosis  of  bone,  or  where  infection  has  been 
carried  by  a  trocar  in  tapping  a  serous  effusion.  I  have  been  struck  by  the 
frequency  of  purulent  pericarditis  in  cases  of  influenza,  and  in  tuberculosis  the 
same  is  often  observed.  Hsemorrhagic  effusion  occurs  in  scorbutic  or  purpuric 
cases,  in  the  old  and  cachectic,  but  especially  in  tuberculous  and  cancerous 
pericarditis. 

After  resorption  of  the  fluid,  and  in  cases  in  which  the  effusion  of  fluid  did 
not  take  place,  the  fibrinous  exudation  may  be  completely  absorbed.  In  other 
cases  the  adjacent  layers  of  the  pericardium  are  agglutinated  by  the  exudation, 
and  later  united  by  fibrous  adhesions,  the  result  of  connective-tissue  hyper- 
plasia. Such  adhesions  may  be  short  and  general,  leading  to  a  universal  adhe- 
sive pericarditis,  or  there  may  be  but  a  few  long  bands,  especially  at  the 
apex,  where  the  constant  motion  tends  to  elongate  them.  Purulent  effusion  is 
of  course  less  likely  to  be  absorbed,  but  the  evidence  of  partial  absorption  is 
sometimes  found^in  the  discovery  at  autopsy  of  greatly  thickened  and  cheesy 
deposits  upon  the  surface  of  the  membrane.  Subsequently  in  such  cases  limy 
infiltration  may  occur  within  the  deposit,  and  I  have  seen  an  instance  in  which 
the  heart  was  completely  encased  in  calcareous  envelope.  Not  infrequently 
there  may  be  seen  upon  the  surface  of  the  pericardium  whitish  "  milk-spots," 
which  are  areas  of  hypei'plasia  of  the  endothelial  lining  and  subendothelial 
connective  tissue,  the  result  of  previous  inflammation. 

The  study  of  the  micro-organisms  in  pericarditis  has  thus  far  been  unsatis- 
factory, though  pyogenic  bacteria,  the  pneumococcus,  and  tubercle  bacillus  have 
been  detected. 

The  most  important  secondary  effects  of  pericardial  inflammation  and  exu- 
dation are  found  in  the  heart.  In  nearly  all  cases  there  is  a  certain  amount 
of  myocarditis  affecting  the  outer  portions  of  the  heart-muscle  to  the  depth  of 
a  few  millimetres ;  in  more  intense  inflammations  the  myocarditis  is  deeper 
and  more  general.  In  cases  in  which  there  is  a  large  chronic  effusion  the  pres- 
sure of  the  liquid  upon  the  heart  and  great  vessels  leads  at  first  to  a  hyper- 
trophy of  the  heart-walls,  and  later  in  some  cases  to  atrophy,  the  result  of  ob- 
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struction  to  proper  uutritioii  of  the  muscle.  Great  hypertrophy  is  also  found 
in  adhesive  pericarditis.  Many  authors  hold  that  this  is  due  to  the  associated 
valvular  disease  which  is  so  common,  but  I  have  seen  extensive  hypertrophy 
without  valvular  disease,  and  am  disposed  to  x'egard  the  adhesions  as  the  im- 
portant cause.  The  cardiac  enlargement  in  pericarditis  is  in  part  due  to  myo- 
cardial inflammation.  Finally,  fatty  degeneration  and  dilatation  are  apt  to 
occur  as  late  results  of  improper  cardiac  nutrition.  In  cases  of  purulent 
effusion  the  heart  may  be  involved  by  purulent  myocarditis  ;  and  in  very  rare 
instances  a  purulent  myocarditis  ruptures  externally,  inducing  secondary  puru- 
lent pancarditis 

Symptomatology. — The  onset  of  pericarditis  is  rarely  marked  by  decided 
symptoms,  and  may  be  so  insidious  that  the  disease  escapes  detection.  It  is 
not  unusual  to  find  at  autopsy  evidence  of  extensive  acute  pericarditis  in  which 
no  clinical  manifestations  of  the  disease  had  been  present. 

There  may  be  rigor  or  a  decided  chill  at  the  onset,  with  gastric  disturbances, 
and  slight  pain,  when  present,  is  a  suggestive  symptom,  but  is  rarely  severe 
and  frequently  is  absent  entirely.  The  pain  is  largely  due  to  attrition  of  the  in- 
flamed pericardial  surfaces,  and  therefore  to  some  extent  depends  on  the  degree 
of  inflammation  present.  In  not  a  few  recorded  instances  pain  has  been  truly 
anginal,  sharp  and  lacerating  in  character,  and  radiating  to  the  left  shoulder 
and  down  the  arm.  In  cases  in  which  pain  is  absent  there  may  be  a  vague 
sense  of  distress,  or  there  may  be  decided  tenderness  on  pressure  over  the  prse- 
cordia  or  in  the  epigastric  region.  In  rare  cases  all  abnormal  sensations  over 
the  heart  are  absent,  but  there  is  pain  posteriorly  when  the  patient  swallows 
food,  eructates,  or  vomits.  As  the  disease  progresses  and  fluid  distends  the  sac 
pain  may  disappear,  but  this  is  not  always  the  case,  and  sometimes  it  grows  more 
severe.    It  is  evident,  then,  that  the  pain  is  not  wholly  due  to  friction. 

The  fever  in  inicomplicated  cases  rarely  exceeds  102.5°  F.  It  is  irregular  in 
course,  often  presents  marked  remissions,  and  finally  disappears  by  gradual  lysis. 
Cases  of  rheumatic  pericarditis  with  extreme  hyperpyrexia  and  marked  cere- 
bral symptoms  have  frequently  been  reported  ;  but  in  these  cases  the  tempera- 
ture cannot  be  ascribed  solely  to  the  pericarditis.  With  the  rise  of  tempera- 
ture there  is  a  coincident  acceleration  and  fulness  of  the  pulse.  In  the  early 
stages  it  is  regular,  though  occasionally  sudden  irregularity  and  rapidity  of  the 
pulse  may  be  the  first  indication  in  rheumatism  of  the  pericardial  complication. 
Later,  as  the  effusion  of  fluid  increases  and  pressure  is  exerted  upon  the  heart 
and  great  vessels,  the  pulse  loses  decidedly  in  fulness  and  force,  and  becomes 
small,  weak,  and  irregular.  Dyspnoea  is  a  common  symptom,  and  at  times 
the  sense  of  suffocation  is  intense  and  orthopnoea  appears.  In  the  early  stages 
rapidity  of  breathing  is  due  to  cardiac  excitement  and  reflex  nervous  disturb- 
ance, but  in  the  later  stages  the  pressure  of  the  effusion  ujwn  the  bronchi  and 
lungs  is  a  potent  factor.  The  patient  then  sits  up  in  bed  or  inclines  to  the 
left  side,  and  in  some  cases  finds  comfort  only  by  lying  completely  prone, 
so  as  to  relieve  the  pressure  exerted  by  the  fluid  on  the  bronchi  and 
lungs. 
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With  increasing  eflFusiou  pressure-symptoms  of  various  kinds  may  make 
their  appearance.  As  stated,  the  heart  becomes  weak  and  irregular,  the  respi- 
rations are  hurried  and  difficult ;  there  may  be  hiccough,  nausea,  and  vomit- 
ing from  the  weight  of  the  fluid  upon  the  diaphragm,  and  pressure  upon  the 
roots  of  the  large  veins  may  cause  fuhiess  of  the  cervical  veins  or  even  the 
superficial  veins  of  the  thorax.  The  lips  and  finger-nails  are  blue,  the  skin 
becomes  of  a  cyanotic  color,  but  usually  at  the  same  time  pale — pallid  cyanosis. 
Pressure  upon  the  oeso])hagus  causes  dysphagia ;  the  left  lung  is  more  and 
more  conapressed,  and  dyspnoea  increases ;  the  left  recurrent  laryngeal  nerve  as 
it  curves  around  the  arcli  of  the  aorta  may  be  pressed  upon,  and  aphonia  result; 
very  rarely  both  recurrent  laryngeal  nerves  have  been  involved,  with  bilatei'al 
palsy  of  the  vocal  cords. 

With  increasing  cardiac  failure  and  venous  stasis  cyanosis  grows  most 
marked,  and  dropsy,  sometimes  universal,  more  commonly  in  the  feet  and  in 
the  pleural  and  other  serous  cavities,  supervenes.  At  this  time  the  slightest 
physical  exei'tion,  as  sitting  up  in  bed,  may  cause  sudden  heart-failure  and 
death. 

The  nervous  symptoms  in  pericarditis  are  most  important,  but,  like  hyper- 
pyrexia, they  are  more  often  the  outcome  of  the  primary  rheumatic  or  other 
disease  than  the  pericarditis.  Late  in  a  case  with  failing  circulation  and  con- 
gestion of  the  brain,  headache,  dulness,  apathy,  and  stupor  are  frequent  symp- 
toms. Active  delirium,  maniacal  excitement,  coma,  convulsions,  and  chorea' 
have  all  been  noted  as  symptoms,  especially  in  cases  attended  with  hyperpy- 
rexia ;  and,  though  all  of  these  may  be  found  in  rheumatism  without  pericar- 
ditis, tliey  are  apt  to  be  of  greater  gravity  when  this  complication  is  present, 
and  occasionally  occur  in  non-rheumatic  pericarditis.  Melancholia  with  hallu- 
cinations was  particularly  described  by  Sibson. 

Physical  Signs. — The  description  of  pericarditis  as  of  two  stages,  the  dry 
or  plastic  and  that  with  effusion,  has  an  especial  value  in  the  study  of  the 
physical  signs.  During  the  first  stage  the  friction  of  the  two  layers  of  the 
pericardium  upon  each  other  gives  rise  to  distinctive  signs.  On  palpation 
over  the  heart,  besides  the  slightly  increased  imjiulse,  there  may  be  felt  a  pe- 
culiar rough  friction-fremitus.  This  is  most  distinct  when  the  inflammatory 
process  is  intense  and  the  chest-wall  thin,  but  it  is  by  no  means  a  constant 
physical  sign.  It  is  generally  grating  or  rough  in  quality,  gives  the  impres- 
sion of  being  close  beneath  the  hand,  and  is  limited  to  the  area  of  impulse 
and  in  duration  to  the  time  during  which  the  impulse  is  manifested.  A  more 
constant  and  more  important  sign  is  tlie  auscultatory  friction-sound.  The 
characters  of  this  sound  are  exactly  those  which  we  should  expect  from  its 
causation.  It  is  harsh,  grating,  and  nearly  always  double,  to-and-fro,  corre- 
spofiding  roughly  with  the  revolutions  of  the  heart.  More  rarely  it  is  a  soft 
sound,  not  unlike  an  endocardial  murmur,  and  it  may  be  single  or  even  triple. 
In  some  cases  the  sound  is  peculiarly  creaking,  to  which  the  name  of  "  new 
leather "  friction  has  been  appropriately  applied.  The  heart-sounds  maybe 
heard  with  or  through  the  friction-sound,  but  do  not  correspond  exactly  in 
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time — as  a  rule  outlasting  it.  When  the  friction  is  very  distinct  it  may 
almost  completely  obscure  the  sounds  of  the  heart.  The  friction  is  made 
more  intense  by  firm  pressure  of  the  stethoscope,  by  full  inspiration,  or 
by  the  erect  posture  of  the  patient.  I  have  in  several  cases  succeeded  in 
making  the  diagnosis  only  by  observing  a  decided  friction-sound  on  heavy 
pressure  with  the  head  in  direct  auscultation,  when  with  little  pressure  or 
with  the  stethoscope  alone  the  sound  could  not  be  detected.  The  position  in 
which  the  friction  is  best  heard  varies  in  different  cases,  and  in  the  same  case 
when  effusion  begins  to  form.  It  is  usually  detected  along  the  left  border  of 
the  sternum,  over  the  right  ventricle,  or  over  the  base  of  the  heart,  more  rarely 
at  the  apex.  When  effusion  begins  to  accumulate  and  the  heart  is  pushed  up- 
ward, the  sound  also  is  heard  farther  up  and  to  the  right,  and  when  the  sac  is 
fully  distended  with  fluid,  the  friction  usually  disappears,  though  I  have  seen 
a  number  of  cases  in  which  a  rub  was  audible  at  the  roots  of  the  great  ves- 
sels throughout  a  case  with  marked  effusion. 

The  signs  indicative  of  pericardial  effusion  are  more  marked  than  those  of 
plastic  pericarditis.  On  inspection,  besides  the  general  features  of  the  case, 
the  distended  cervical  veins,  the  blue  lips,  and  cyanosis,  there  are  important 
local  indications.  In  children  the  softness  of  the  cartilages  and  ribs  and  the 
thinness  of  the  chest-wall  permit  of  considerable  bulging  in  the  pericardial 
region,  and  even  between  the  costal  cartilages ;  in  adults  there  is  less  apparent 
distention,  but  measurement  reveals  an  appreciable  increase  on  the  left  side. 
The  pressure  exerted  upon  the  left  lung  leads  to  a  diminution  in  respiratory 
expansion  on  that  side.  The  cardiac  impulse  may  be  wholly  invisible  or  there 
may  be  a  diffuse  pulsation  in  the  third  and  fourth  interspaces,  the  whole  ven- 
tricle being  pushed  forward  and  upward  against  the  chest-wall  by  the  fluid 
below  and  behind.  Downward  pressure  of  a  large  effusion  may  cause  a  dis- 
tinct epigastric  bulging  or  tumor.  Percussion  reveals  a  marked  increase  of 
pericardial  dulness,  the  area  of  dulness  having  a  somewhat  pyriforra  shape 
with  the  broad  base  toward  the  diaphragm  and  the  apex  above  toward  the 
great  vessels.  The  dulness  is  particularly  extensive  transversely,  and  may 
reach  far  toward  the  right  nipple  and  to  the  left  to  the  lateral  or  even  poster- 
ior portions  of  the  thorax.  Rotch  has  pointed  out  the  importance  of  dulness 
in  the  fifth  interspace  of  the  right  side  as  an  indication  of  effusion.  The  area 
of  dulness  changes  somewhat,  and  sometimes  considerably,  with  change  of 
position  of  the  patient.  A  most  important  sign  is  the  extension  of  the  area 
of  dulness  beyond  the  position  of  the  cardiac  impulse,  if  this  remain  visible 
or  palpable.  On  auscultation  the  friction-sound  is  usually  found  to  have 
disappeared,  though,  as  stated  before,  a  friction  at  the  base  of  the  heart  may 
persist  in  spite  of  large  effusion.  At  the  same  time,  as  the  effusion  increases, 
the  heart-sounds  become  more  and  more  weak  or  muffled  until  they  disappear 
entirely — first,  in  the  region  of  the  apex,  and  lastly,  even  at  the  pulmonic  or 
aortic  cartilages.  This  disappearance  of  the  heart-sounds,  taken  in  connection 
with  the  percussion  signs,  is  highly  significant.  When  the  effusion  is  very 
large  the  pressure  upon  the  left  lung  may  be  so  great  as  to  lead  to  considerable 
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compression  of  its  lower  lobe,  with  impairment  of  resonance  and  bronchial  or 
broncho-vesicular  breathing. 

Special  Forms  of  Pericarditis. 

Adherent  Pericardium  ( (Jhronia  Adhesive  Pericarditis). — The  manner 
of  formation  of  adhesions  between  the  layers  of  the  pericardium  by  agglutina- 
tion and  subsequent  organization  of  proliferated  connective-tissue  cells  has  been 
described.  Tliis  may  occur  in  simple  fibrinous  pericarditis  or  after  the  ab- 
sorption of  the  serous  exudation.  It  may  also,  though  more  rarely,  occur 
when  purulent  effusions  have  been  absorbed,  and  there  is  reason  to  believe 
that  some  cases  are  of  tubei'culous  nature.  In  these  instances  the  layei's  of  the 
pericardium  are  greatly  thickened,  and  the  adhesions  are  apt  to  be  extensive. 
In  simple  plastic  cases  there  are  often  only  a  few  long  bands,  which  in  no  way 
impede  the  action  of  the  heart  and  lead  to  little  if  any  change  in  its  structure. 
When,  however,  the  adhesions  are  firm  and  short,  the  constant  restraint  oifered 
to  the  cardiac  movements  leads  to  hypertrophy  of  the  organ,  sometimes  reach- 
ing enormous  proportions.  There  is  thus  established  a  compensation  by  which 
the  circulation  .is  properly  maintained;  but  finally  myocardial  degeneration 
and  dilatation  result  and  the  force  of  the  heart  becomes  inadequate. 

The  symptoms  are  in  no  wise  distinctive.  They  result  merely  from  the 
failure  of  cardiac  power.  As  long  as  this  remains  good,  there  may  be  abso- 
lutely no  symptoms,  and  instances  in  which  extensive  adhesions  are  found  at 
autopsy  in  which  no  clinical  manifestations  had  been  present  are  frequently 
reported.  When  fatty  degeneration  and  dilatation  of  the  heart  supervene, 
visceral  congestions,  cyanosis,  and  oedema  manifest  the  failure  of  compensa- 
tion. The  pulse  becomes  weak  and  irregular,  and  occasionally  the  -pulsus 
paradoxus,  in  which  during  inspiration  the  jjulse-wave  is  weak  or  almost 
inperceptible,  is  observed.  The  latter  is  not,  however,  a  characteristic  sign, 
as  it  occurs  in  some  cases  of  large  pericardial  elfusion  and  in  indurative 
mediastino-pericarditis.  In  one  of  my  cases  the  clinical  features  manifested 
were  those  of  angina  pectoris  of  most  decided  character,  with  gradually 
increasing  failure  of  cardiac  power.  Not  rarely  adherent  pericarditis  leads 
to  sudden  death,  especially  on  great  exertion. 

The  physical  signs  are  more  significant.  On  inspection  of  the  precordial 
region  the  heart's  action  is  noticed  to  be  jogging  and  irregular,  and  there  may 
be  seen  with  each  systole  a  dimpling  or  retraction,  instead  of  impulse,  in  the 
region  of  the  apex.  This  retraction  is  most  marked  when  there  are  adhesit)ns 
between  the  pericardium  and  the  pleura  and  chest-wall,  and  in  some  cases 
aflPects  a  considerable  area.  Its  presence  is  not,  however,  absolutely  diagnostic 
of  adherent  pericardium  ;  and  on  the  other  hand  it  may  be  absent  in  marked 
cases.  When  the  heart  relaxes  in  diastole  the  chest-walls,  retracted  by  the 
systolic  traction,  suddenly  rebound,  and  a  sharp  diastolic  shock  is  frequently 
noted.  The  same  explanation  has  been  offered  by  Friedreich  for  another 
physical  sign,  the  "diastolic  collapse  "  of  the  jugular  veins,  the  rapid  rebound 
of  the  chest-walls  furnishing  proper  conditions  for  a  sudden  emptying  of  the 
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veins.  Percussion  shows  the  heart  to  be  enlarged,  but  the  area  of  duhiess  has 
not  the  pyriform  shape  of  pericardial  effusion,  and  is  not  changeable  with 
change  of  position  of  the  patient.  When  there  are  associated  ])leuro-pericar- 
dial  adhesions,  the  lung  does  not  advance  and  restrict  the  cardiac  dulness  on 
deep  inspiration ;  and  the  apex-beat  may  be  firmly  fixed  in  one  position.  The 
auscultatory  signs  may  be  wholly  normal,  or  there  may  be  a  certain  degree  of 
muffling  of  the  sounds  if  the  pericardial  layers  are  greatly  thickened.  A  loud 
metallic  character  of  the  heart-sounds  is  noted  when  diaphragmatic  adhesions 
draw  the  stomach  upward  against  the  heart.  Intracardial  murmurs  are  de- 
veloped in  cases  in  which  dilatation  of  the  cavities  stretches  the  valvular  ori- 
fices. The  most  common  is  a  systolic  mitral  from  insufficiency  at  this  orifice. 
If  the  pericardial  adhesions  are  long  there  may  be  a  distinct  and  persistent 
friction-sound. 

Pleuro-peeicarditis  {Ilediastino-periearxlitis ;  External  Pericarditis). — 
In  any  case  of  ordinary  or  internal  pericarditis  the  inflammation  may  extend 
through  to  the  neighboring  structures,  but  more  commonly  external  pericardi- 
tis results  from  inflammation  of  the  pleura  or  of  the  mediastinum.  It  is  pai'- 
ticularly  marked  in  tubercular  pleurisy  and  may  be  an  important  complication 
of  malignant  disease  of  the  mediastinum.  In  acute  cases  there  is  the  same 
plastic  exudation  seen  in  pleurisy  and  pericarditis  or  there  may  be  collection 
of  purulent  efl^usion.  In  the  later  stages  pleuro-pericardial  adhesions  and 
cicatricial  bands  extending  in  various  directions  constitute  the  morbid 
changes. 

The  symptoms  vary  largely  with  the  exact  position  of  the  lesion.  When 
there  is  simply  inflammation  of  the  pericardial  layers  with  adjacent  pleurisy 
the  symptoms  resemble  those  of  pericarditis  with  excess  of  the  ordinary  mani- 
festations. Dyspnoea  in  particular  is  apt  to  be  urgent  and  the  pain  becomes 
more  diffuse.  The  physical  signs  likewise  are  much  the  same,  but  to  the  or- 
dinary pericardial  friction,  heard  when  the  breath  is  held,  there  is  added  a 
pleural  element,  which  may  even  overshadow  the  pericardial  rub,  when  the 
patient  makes  full  inspiration.  Even  when  this  double  character  is  not  detected 
it  may  be  noted  that  tlie  friction-sound  is  audible  over  a  much  greater  area  than 
is  customary  in  pcricai'ditis,  and  the  point  of  greatest  distinctness  is  apt  to  be 
found  at  the  borders  of  the  heart.  In  cases  of  cicatricial  mediastino-pericardi- 
tis  Kussmaul  detected  the  pu&ws  'paradoxus  before  referred  to,  explaining  its 
occurrence  by  the  assumption  that  at  each  inspiratory  effort  the  bands  of  adhe- 
sions kink  or  press  upon  the  aorta  at  its  root.  The  same  explanation  is  offered 
for  the  distention  of  the  veins  of  the  neck  during  inspiration.  Neither  of 
these  signs,  however,  is  to  be  regarded  as  absolutely  distinctive,  though  their 
diagnostic  value  is  considerable,  when  taken  in  coiniection  with  other  signs. 

TuBERCTTLOUS  PERICARDITIS. — Primary  tuberculosis  of  the  pericardium 
may  occur  in  association  with  the  same  process  affecting  the  other  serous  cavi- 
ties, as  a  general  primary  tuberculosis  of  the  serous  membranes.  There  may 
also  be  a  primary  tuberculosis  of  the  pericardium  alone;  and  there  is  evidence 
to  indicate  that  some  of  the  cases  of  adherent  pericardium  discovered  post- 
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mortem  are  really  of  tubercular  origin.  In  most  cases  the  pericardium  is 
affected  secondarily  by  extension  of  tuberculosis  of  the  lymphatic  glands,  the 
lungs,  or  pleurae,  or  miliary  tuberculosis  may  affect  the  pericardium  in  com- 
mon with  other  structures.  The  lesions  may  be  those  of  simple  plastic  peri- 
carditis without  tubercles,  but  such  a  condition  is  rare.  Usually  the  tubercles 
are  found  imbedded  in  the  membrane,  and  are  obscured  from  view  by  the 
fibrinous  exudation  on  its  surface..  Serous,  hsemorrhagic,  and  purulent  exu- 
dations not  infrequently  result,  and  may  be  very  large.  Hiemorrhagic  fluid 
in  particular  is  highly  suggestive  of  tuberculosis.  The  purulent  exudation  is 
sometimes  thin,  at  other  times  quite  thick  and  creamy.  In  late  stages  the 
pericardial  layers  are  greatly  thickened,  covered  with  fibrinous  or  cheesy 
deposit,  or  united  by  fibrous  adhesions. 

The  symptoms  are  nev-er  distinctive.  A  gradual  onset,  with  irregular 
fever  and  increasing  general  weakness,  and  the  discovery  of  hfemorrhagic  effu- 
sion by  exploratory  tapping,  would  be  almost  positive  indications.  This  evi- 
dence would  lead  to  a  certain  diagnosis,  if  tuberculosis  of  the  lungs  or  pleura 
were  established  at  the  same  time.  The  detection  of  tubei'cle  bacilli  in  the 
effusion  is  very  ■  difficult,  though  it  has  been  accomplished  in  a  few  cases. 

Cancerous  Pericarditis. — Carcinomatous  or  sarcomatous  involvement 
of  the  pericardium  is  a  very  rare  condition,  and  is  almost  never  primary. 
Usually  there  has  been  direct  extension  from  malignant  disease  of  tlie  oeso- 
phagus or  stomach,  the  mediastinal  lymph-glands,  the  lungs,  or  the  heart- 
wall,  or  metastasis  from  distant  regions.  The  pericardium,  besides  the  malig- 
nant new-growths,  usually  presents  the  evidences  of  simple  inflammation  with 
fluid  exudation.    Very  frequently  the  fluid  is  hiemorrhagic. 

Symptoms  pointing  to  disease  of  the  pericardium  may  be  entirely  absent, 
or  there  may  be  the  clinical  picture  of  ordinary  pericarditis.  Pain  is  some- 
times sharp  and  lancinating  in  character  ;  and  the  discovery  of  enlargements  of 
the  superficial  lymph-glands  may  further  create  the  suspicion  of  malignant 
disease. 

Diag-nosis. — It  is  highly  important  to  recognize  the  occun-ence  of  pericar- 
ditis in  the  course  of  rheumatism  or  the  other  diseases  with  which  it  is  asso- 
ciated. Particularly  in  rheumatism  the  frequency  of  pericardial  and  endocar- 
dial complications  makes  careful  dailv  examination  of  the  heart  imperative. 
A  slight  increase  of  fever,  irregularity  and  rapidity  of  the  pulse,  or  jirecor- 
dial  distress  may  give  the  first  warning  •  but  the  unequivocal  sign  is  the  cha- 
racteristic friction-sound.  Friction-fremitus  is  much  less  constant  and  distinc- 
tive. The  friction-rub  is  recognized  by  its  time  and  quality  and  the  apparent 
nearness  to  tlie  ear.  It  is  distinguished  from  pleural  friction  by  the  disap- 
pearance when  the  breath  is  held,  though  in  pleuro-pericarditis  this  distinction 
does  not  always  hold.  In  such  cases  the  greater  diffusion  of  the  sound  and 
the  added  respiratory  rhythm  during  inspiration  may  serve  to  make  the  diag- 
nosis. The  murmur  of  acute  endocarditis  may  rarely  be  simulated  when  the 
pericardial  rub  is  soft  and  single.  The  distinction  is  easily  made  by  noting 
the  greater  softness  and  deep-seated  character  and  the  exact  synchronism  with 
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the  heart-sounds  of  the  murmur  iu  endocarditis,  and  the  variability  with  pres- 
sure of  the  stethoscope  and  full  inspiration  in  pericarditis.  The  difficulty  of 
distinguishing  a  double  aortic  murmur  from  a  basal  friction-rub  is  more  pro- 
nounced, but  in  this  case  also  the  general  characteristics  of  the  friction-rub  are 
important  distinguishing  features ;  and  the  transmission  of  the  valvular  mur- 
murs, the  systolic  upward  into  the  vessels  of  the  neck,  the  diastolic  down  the 
sternum,  with  the  history  of  long-standing  cardiac  disease  and  the  existence  of 
cardiac  hypertrophy,  leave  little  doubt  as  to  the  diagnosis.  Exocardial  fric- 
tion-murmurs, due  to  circumscribed  pleurisy  adjacent  to  the  heart,  acquire  the 
cardiac  rhythm  and  closely  simulate  pericardial  friction.  They  are  located  on 
the  outer  border  of  the  sac,-  and,  although  presenting  cardiac  rhythm,  they 
are  much  affected  by  respiration  and  the  associated  symptoms  suggest  a  pleu- 
ritic origin. 

Pericarditis  with  effusion  is  sometimes  difficult  to  distinguish  from  dilata- 
tion of  the  heart.  In  one  case  in  my  experience  the  diagnosis  remained  un- 
certain for  several  days,  and  later  twenty-nine  ounces  of  serous  fluid  were 
removed  by  aspiration.  The  development  of  dilatation  is  usually  much  less 
rapid,  though  instances  of  acute  dilatation  are  occasionally  met  with.  The 
area  of  dulness  in  dilatation  very  rarely  has  the  pyriform  shape  seen  in  peri- 
cardial effusion,  and,  according  to  Rotch,  dulness  is  not  so  frequently  found  in 
the  fifth  interspace  of  the  right  side.  The  presence  of  the  cardiac  impulse 
in  the  second,  third,  or  fourth  interspace,  with  extension  of  dulness  further 
outward  to  the  left,  is  highly  significant  of  pericarditis,  as  is  also  the  muf- 
fling or  disappearance  of  the  heart-sounds,  especially  when  it  occurs  in  suc- 
cession from  below  upward.  The  cardiac  impulse  in  dilatation  is  usually 
wavy  and  diffuse.  It  is  rarely  so  weak  as  to  be  invisible  or  impalpable,  and 
when  such  is  the  case  the  pulse  is  correspondingly  weak ;  in  pericardial  effu- 
sion a  comparatively  strong  pulse  may  be  found  when  impulse  has  entirely 
disappeared. 

Tumor  of  the  anterior  mediastinum  may  in  some  cases  be  difficult  to  dis- 
tinguish, but  the  area  of  dulness  and  the  character  and  position  of  the  apex- 
beat  give  important  indications,  together  with  the  more  gradual  development 
of  the  condition,  and  at  times  the  presence  of  secondary  growths  elsewhere,  as 
in  the  glands  of  the  neck.  Inflammation  and  abscess  of  the  anterior  medias- 
tinum might  also  be  mistaken  for  pericarditis.  In  these  cases,  however,  the 
history  discloses  a  traumatic  cause  and  absence  of  rheumatism  or  the  other 
precursory  diseases  of  pericarditis.  Fever  and  pain  are  more  decided,  and  the 
area  of  dulness  is  irregular  in  outline.  Finally,  mediastinal  abscess  may  point 
and  break  externally.  In  cicatricial  mediastinitis  the  pulsus  paradoxus  has 
been  considered  an  important  sign. 

As  mentioned  in  the  discussion  of  the  symptoms,  cerebral  manifestations 
may.  be  so  prominent  as  to  obscure  the  pericardial  disease.  Such  cases  usually 
occur  in  connection  with  acute  rheumatism,  and  careful  examination  of  the 
heart  would  reveal  the  existence  of  pericarditis.  Tlie  presence  of  pericardial 
effusion  may  also  be  overlooked  or  obscured  by  a  massive  pleuritic  effusion  of 
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the  left  side.  In  such  cases  it  is  at  times  impossible  to  arrive  at  a  positive 
diagnosis,  though  careful  physical  examination  will  usually  render  a  presimip- 
tive  diagnosis  justifiable.  In  one  instance  a  circumscribed  empyema  between 
the  inner  aspect  of  the  left  lung  and  the  pericardial  sac  produced  a  group  of 
physical  signs  so  strongly  suggesting  pericardial  effusion  that  when  I  aspirated 
it  was  under  the  impression  that  the  latter  condition  existed. 

Prognosis  depends  largely  upon  the  primary  cause.  The  duration  of  the 
disease  varies  from  two  to  several  weeks,  or  it  may  be  lingering  and 
become  chronic.  In  the  idiopathic  form,  and  in  cases  occurring  in  connec- 
tion with  rheumatism  or  infectious  fevers,  prognosis  is  highly  favorable ;  in 
those  with  Bright's  disease  and  pysemic  diseases  it  is  most  unfavorable.  In 
any  case  the  existence  of  purulent  exudation  and  extensive  fibrinous  deposit 
makes  the  chance  of  recovery  uncertain,  and  the  danger  of  subsequent  adhe- 
sive pericarditis  in  case  of  recovery  very  great.  Extensive  pericardial  adhe- 
sions lead  to  progressive  loss  of  cardiac  power,  and  not  rarely  sudden  death. 
In  pericardial  effusion  death  is  usually  slow,  but  sudden  death  from  syncope 
may  result  after  exertion.  When  pericarditis  is  complicated  by  endocardial 
lesions,  by  extensive  pleurisy,  or  pneumonia,  prognosis  is  correspondingly 
more  grave ;  and  when  hyperpyrexia  and  urgent  cerebral  symptoms  occur  in 
rheumatic  pericarditis,  the  outlook  becomes  gloomy.  Tuberculous  cases  usu- 
ally end  fatally,  but  the  possibility  of  termination  in  adhesive  pericarditis  can- 
not be  overlooked  ;  malignant  cases  are  always  fatal. 

Treatment. — From  the  very  outset  it  is  imperative  that  the  patient  be 
placed  in  bed,  absolutely  at  rest  physically  and  mentally  ;  and  even  in  the 
mildest  cases  this  rule  is  not  to  be  departed  from  in  the  slightest.  The  effect 
of  excitement  and  cardiac  overaction  in  increasing  the  pericardial  inflamma- 
tion has  been  demonstrated  beyond  doubt ;  and  in  later  stages,  when  effusion 
is  present,  there  may  be  danger  of  fatal  syncope  if  the  patient  be  allowed  to 
make  undue  exertion.  The  diet  should  be  light,  but  nourishing,  and  as  far  as 
possible  entirely  liquid. 

The  important  indications  for  treatment  are,  in  the  first  stage,  to  limit 
inflammation  and  quiet  the  heart ;  in  the  later  stages,  to  cause  absorption  of 
the  exudation  and  to  avert  cardiac  failure.  Pain  when  severe  will  call  for 
special  treatment,  and  fever  may  demand  attention. 

Local  applications  to  the  precordium  exercise  positive  influence  upon  the 
inflammatory  process,  and  I  am  convinced  that  the  early  and  repeated  use  of 
blisters  affects  profoundly  the  course  of  the  disease.  Milder  counter-irritants, 
as  by  tincture  of  iodine,  have  fallen  into  disuse,  and  probably  rarely  possess 
any  real  value.  In  robust  subjects  the  application  of  a  few  leeches  or  the  use 
of  cups  is  of  great  value,  but  they  should  be  employed  only  in  those  in  whom 
the  general  systemic  power  is  good.  When  pain  is  a  prominent  symptom,  the 
use  of  heat  or  of  cold  has  been  the  customary  treatment.  Perhaps  no  local 
application  exercises  the  same  influence  upon  pain  and  the  inflammation  as 
does  cold.  An  ice-bag  or  Leiter's  tubes,  or  simply  cold  compresses,  may  be 
used,  and  under  their  action  the  heart  will  usually  grow  more  quiet,  the  pain 
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less  severe,  and  doubtless  the  degree  of  iuflammation  is  to  some  extent  con- 
trolled. The  internal  use  of  mercury  in  small  doses,  preferably  in  the  form 
of  calomel,  is  useful,  especially  if  exudation  threatens  to  be  abundant.  It 
may  be  guarded  with  small  doses  of  opium  if  necessary,  since  purgation  should 
be  avoided. 

The  following  combination  is  often  very  acceptable  : 


Pulv.  digitalis, 

Mass.  hydrargyri,  dd  gr.  x  ; 

Pulv.  opii,  gr.  V  ; 

Quininse  sulph.,  gr.  xxx. 

Ft.  mass  et  div.  in  pill.  No.  xx. 
Sig.  One  pill  three  or  four  times  daily. 


To  quiet  the  action  of  the  heart,  aconite  and  veratrum  viride  are  only  oc- 
casionally useful.  As  a  rule,  it  is  far  better  to  steady  the  heart  in  its  action 
by  the  use  of  small  doses  of  digitalis,  but  when  cold  is  employed  it  may  be 
unnecessary  to  use  further  treatment  for  this  purpose.  In  cases  where  cardiac 
excitement  is  brought  about  by  pain,  or  in  any  case  when  pain  is  present, 
small  doses  of  morphine,  especially  by  hypodermic  injection,  or  Dover's 
powder  act  more  happily. 

When  effusion  declares  itself,  more  vigorous  means  become  necessary  to 
promote  absorption.  The  iodide  of  potash  under  these  circumstances  has 
great  value,  and  particularly  is  this  the  case  where  effusion  tends  to  become 
chronic ;  but  care  must  be  exercised  that  the  dose  of  iodide  is  not  excessive. 
It  is  necessary  to  avoid  derangement  of  the  stomach,  so  that  the  dose  should 
be  small  to  begin  with,  to  be  increased  from  day  to  day  as  tolerance  is  shown. 
If  10  grains  three  times  daily  can  be  taken,  it  will  usually  be  as  effective  as, 
and  more  safe  than,  larger  doses. 

At  the  same  time,  remedies  directed  to  the  action  of  the  bowels  and  kid- 
neys are  desirable.  Occasional  doses  of  cathartics,  such  as  Epsom  or  Rochelle 
salts  in  strong  solution,  or  compound  powder  of  jalap,  may  be  used  if  the 
strength  of  the  patient  permit.  For  diuresis,  digitalis,  either  as  the  tincture 
or  in  infusion,  with  vegetable  salts  of  potash,  forms  a  happy  combination.  If 
the  effusion  prove  lingering,  these  remedies  must  be  continued,  and  at  the 
same  time  repeated  blisters  may  be  applied  over  the  heart.  Not  rai'ely  the 
cardiac  and  general  bodily  power  is  so  ranch  depressed  that  active  stimulation 
by  brandy  or  whiskey  becomes  a  necessity,  and  in  such  cases  also  digitalis  and 
strychnine  prove  valuable  adjimcts  in  the  treatment. 

If  the  persistent  use  of  these  means  fail  to  cause  absorption  of  the  fluid,  or 
if,  with  large  effusion,  pronounced  cardiac  symptoms,  such  as  irregularity  and 
failing  force  of  the  pulse,  cyanosis,  increasing  dyspnoea,  and  the  like  make 
their  appearance,  the  immediate  removal  of  fluid  becomes  necessary. 

Paracentesis  of  the  pericardium  was  first  recommended  by  Riolan  in  1G49, 
but  was  not  actually  performed  until  1840,  though  several  unsuccessful  at- 
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tempts  had  previously  been  made.  The  point  of  election  at  which  to  insert 
the  trocar  is  the  fifth  left  interspace,  about  two  or  two  and  a  half  inches  from 
the  sternum  ;  roughly,  therefore,  in  the  region  of  the  normal  apex-beat.  In 
nearly  all  cases  tiie  heart  has  been  pushed  up  above  this  point,  and  lies  in 
little  danger  of  being  injured.  An  ordiuary  trocar  and  canula  of  small  size, 
with  an  aspirator,  serves  very  well,  but  to  avoid  any  chance  of  wounding  the 
heart  the  trocar  should  be  withdrawn  into  the  canula  as  soon  as  the  sac  has 
been  penetrated.  Various  special  instruments  have  been  devised,  but  can 
hardly  be  considered  necessary  in  practice.  A  number  of  instances  have  been 
recorded  in  which  unintentional  puncture  of  the  ventricle  has  occurred,  but 
in  few  has  much  harm  resulted,  while  in  a  number  the  relief  afforded  to  intra- 
cardial  distention  by  removal  of  blood  has  seemed  of  distinct  benefit.  The 
relief  to  the  symptoms  induced  by  paracentesis  is  usually  decided.  In  the 
first  case  in  which  I  performed  the  operation,  in  1877,  the  patient,  a  young 
girl  of  seventeen  years,  was  almost  moribund  when  the  pericardium  was 
tapped  yet  the  beneficial  effect  was  most  marked,  and  in  a  month  the  girl 
was  well.  At  times  the  abstraction  of  a  small  quantity  may  give  a  start  to 
the  process  of  absorption,  and  the  rest  may  disappear  under  medical  treat- 
ment. So,  too,  when  pleural  effusion  coexists,  removal  of  the  latter  will  often 
hasten  resorption  of  the  pericardial  fluid.  In  cases  in  which  effusion  returns 
repeated  tapping  must  be  performed.  Simple  aspiration  does  not,  however, 
suffice  when  the  fluid  is  purulent.  In  these  cases  incision  with  establishment 
of  free  drainage  is  most  important,  but  I  have  always  felt  that  the  irritation 
kept  up  by  the  friction  of  a  drainage-tube  against  the  heart  was  apt  to  pro- 
long the  inflammation.  If  the  incision  be  large,  drainage  is  readily  estab- 
lished without  a  tube,  and  in  my  cases  where  a  tube  has  been  introduced  I  , 
have  regretted  it. 

Special  indications  at  times  arise  calling  for  treatment.  In  rheumatic  cases 
the  continuous  use  of  the  vegetable  potash  salts  throughout  the  case  is  often 
advisable,  but  the  salicylates  are  without  value,  and  may  prove  absolutely 
deleterious  by  their  depressant  action  on  the  heart.  Fever,  though  rarely 
urgent,  occasionally  becomes  excessive,  and  is  best  controlled  by  hydrotherapic 
measures — either  cool  sponging  or  cold  compresses.  When  hyperpyrexia  is 
present,  the  immediate  reduction  of  the  temperature  by  cold  packs  or  ice 
placed  about  the  patient,  or  even  by  the  use  of  the  powerful  antipyretics,  anti- 
pyrin  or  phenacetin,  gives  the  only  chance  of  saving  life.  In  the  same 
cases  violent  nervous  symptoms,  such  as  delirium  or  sleeplessness,  may  call 
for  the  use  of  morphine  in  small  doses.  Chloral  is  less  safe  from  its  action 
on  the  heart,  and  is  best  used  by  enema. 

The  treatment  of  the  special  forms  of  pericarditis  does  not,  in  general,  vary 
from  that  laid  down.  In  adherent  pericardium  the  cardiac  power  must  be 
conserved  by  every  possible  care  to  avoid  over-exertion  or  cardiac  excitement, 
and  by  the  continuous  use  of  digitalis  and  strychnine  or  nux  vomica  in  small 
doses. 

During  convalescence  from  acute  pericarditis  great  care  must  be  had  to 
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avoid  fatigue  or  undue  exertion,  and  the  general  strength  may  be  restored  by 
nourishing  diet,  iron,  and  other  tonics. 

Hydropbricardium. 

Hydropericardium,  or  dropsy  of  the  pericardium,  is  the  condition  in  which 
the  pericardial  sac  contains  a  fluid  transudate  of  non-inflammatory  nature.  At 
nearly  every  autopsy  a  certain  amount  of  clear,  light-colored  fluid  is  found  in 
the  pericardium.  This  probably  exudes  from  the  blood-vessels  during  the 
death-agony  or  soon  after  death,  and  is  not  to  be  considered  as  hydropericar- 
dium unless  the  quantity  exceeds  20  or  30  ccm. 

Hydropericardium  may  occur  in  association  with  the  generalized  dropsies 
of  Bright's  disease  and  of  valvular  heart  disease,  more  rarely  in  emphysema 
of  the  lungs  or  hepatic  cirrhosis.  In  such  cases  dropsy  of  the  sei'ous  cavities 
is  apt  to  coexist,  especially  hydrothorax.  Extreme  antemia  and  cachexia  may 
lead  to  hydropericardium  by  the  hydrsemic  condition  of  the  blood,  and  local 
causes,  such  as  the  pressure  of  an  aortic  aneurism  or  of  mediastinal  tumors, 
sometimes  lead  to  stasis  in  the  pericardial  veins  and  serous  transudation. 

The  fluid  in  hydropericardium  is  light  yellow  in  color  and  quite  watery ; 
less  commonly  it  may  be  slightly  turbid  or  tinged  by  admixture  of  blood  or 
biliary  coloring  matter.  Occasionally  the  fluid  is  distinctly  milky  or  chylous — 
chylo-pericardium.  The  quantity  of  fluid  is  not  as  great  as  in  pericarditis 
with  effusion,  and  the  enormous  dropsies  formerly  recorded  were  probably  in 
reality  inflammatory. 

At  post-mortem  examinations  the  pericardium  shows  no  indication  of  in- 
flammation, though  it  is  not  rarely  dull  and  opaque  from  interstitial  oedema. 
The  fluid  may  become  somewhat  consolidated  in  cases  which  have  lasted  some 
length  of  time,  and  transparent,  jelly-like  material  may  be  found,  especially 
posteriorly  at  the  entrance  of  the  cavse ;  but  fibrinous  exudation  invariably 
indicates  actual  pericarditis. 

The  symptoms  are  due  to  pi'essure,  and  are  in  every  way  similar  to  those 
of  effusion  in  pericarditis.  Sometimes  transudation  occurs  so  gradually  that 
the  symptoms  are  very  slightly  marked.  The  physical  signs  are  likewise 
identical  with  those  of  eff'usion,  excepting  that  the  friction-rub  is  at  no  time 
present. 

Diagnosis. — It  is  important  to  distinguish  dropsy  of  the  pericardium  from 
inflammatory  eftusion.  This,  as  a  rule,  causes  no  difficulty  when  the  history 
of  the  case,  the  existence  of  dropsy  in  other  portions,  the  absence  of  fever  and 
of  friction-sound  are  carefully  considered.  It  is  to  be  remembered,  iiowever, 
that  in  the  late  stages  of  pericarditis  with  eifusion  the  failing  heart-power  may 
occasion  general  anarsarca.  The  remarks  as  to  the  diagnosis  of  the  exudative 
stage  of  pericarditis  should  be  consulted  in  the  separation  of  hydropericardium 
from  certain  other  conditions  which  may  simulate  it. 

The  prognosis  of  hydropericardium  depends  entirely  upon  the  cause,  but, 
on  the  whole,  it  must  be  regarded  as  a  complication  of  grave  impoi't,  and  one 
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which  is  only  apt  to  occur  in  the  last  stages  of  the  disease  to  which  it  is 
due. 

The  treatment  must  first  of  all  be  directed  to  the  cause.  The  use  of  pur- 
gative and  diuretic  remedies  would  naturally  suggest  itself,  and  in  cases  in 
which  the  excessive  quantity  of  the  fluid  directly  endangers  life  aspiration 
of  the  fluid  will  prove  of  temporary  benefit. 

H^MOPERICARDIUM. 

Hsemopericardium,  or  blood  in  the  pericardium,  is  a  rare  condition.  It 
may  result  from  rupture  of  an  aneurism  of  the  first  part  of  the  aorta,  the 
coronary  arteries,  or  the  heart  itself ;  from  rupture  of  the  heart- wall  in 
myocarditis,  or  from  penetrating  wounds  of  the  chest-wall,  injuring  small 
vessels  or  the  heart  itself.  It  may  also  occur  in  severe  crushing  of  the 
thorax.  Pericarditis  with  sanguineous  eff'usion,  such  as  occurs  in  cancerous 
and  tuberculous  pericarditis,  or  in  the  pericarditis  of  the  aged  or  cachectic, 
cannot,  strictly  speaking,  be  called  hsemopericardinm. 

The  symptoms,  when  the  amount  of  haemorrhage  is  large,  are  those  of 
rapid  heart  failure  and  of  haemorrhage  in  general.  There  is  a  sense  of  weight 
or  compression  of  the  heart ;  the  pulse  becomes  extremely  weak  and  irregular, 
the  respirations  shallow,  and  the  patient  is  rapidly  prostrated.  Such  are  the 
symptoms  when  aneurisms  rupture  into  the  pericardium.  In  spontaneous 
rupture  of  the  heart  and  in  penetrating  wounds  of  the  pericardium  the 
haemorrhage  occurs  more  gradually,  and  signs  of  heart  failure  are  less  de- 
cided, and  may  be  wholly  obscured  by  nausea  or  vomiting,  with  other  indi- 
cations of  gastric  or  abdominal  derangements. 

The  physical  signs  are  those  of  liquid  in  the  pericardium,  but  the  quan- 
tity of  blood  rarely  becomes  as  great  as  in  pericarditis  or  hydroporicardium. 

Prognosis  is  most  unfavorable,  though  in  cases  where  only  small  arteries 
have  been  ruptured  and  little  loss  of  blood  has  taken  place  gradual  absorption 
and  recovery  may  occur. 

Treatment. — The  patient  must  be  placed  absolutely  at  rest,  and  restora- 
tive remedies  administered  to  support  the  heart.  Paracentesis  has  been  of 
value  in  a  few  cases. 

Pneumo-pericardium, 

Pneumo-pericardium,  or  air  in. the  pericardial  sac,  is  a  very  rare  condition, 
and  quickly  gives  rise  to  secondary  inflammation  of  the  pericardium,  with  effu- 
sion of  serous,  or  more  frequently  purulent,  exudation. 

Pneumo-pericardium  may  result  from  penetrating  wounds  of  the  chest  or 
from  perforation  of  an  air-containing  cavity  within  the  body  into  the  pericar- 
dial sac.  Thus  it  may  occur  in  ulcer  or  cancer  of  the  oesophagus  or  stomach, 
from  perforation  of  a  cavity  within  the  lung,  or  of  pneumothorax.  Graves 
has  recorded  a  rare  case  in  which  an  abscess  of  the  liver  communicated  with 
the  stomach  and  pericardium,  and  Stokes,  one  of  rupture  of  the  oesophagus  in 
the  attempt  of  a  juggler  to  swallow  a  sword.    The  older  writers,  particularly 
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Laennec,  believed  that  air  might  accumulate  in  the  pericardial  sac  much  as  do 
serous  and  other  effusions,  during  life,  in  the  death-agony,  or  immediately  after 
death,  and  that  gases  might  be  produced  by  decomposition  of  a  pericardial 
exudate. 

In  a  few  cases  the  air  in  the  pericardial  sac  has  been  absorbed  without  any 
indication  of  pericarditis  having  been  present,  but  generally  inflammation  and 
exudation,  particularly  purulent,  speedily  supervene,  the  membrane  then  pre- 
senting the  characteristic  appearances  of  pericarditis. 

The  symptoms  are  those  of  oppression  of  the  heart,  and  subsequently 
fever  and  the  evidences  of  pericardial  effusion. 

The  physical  signs  are  more  distinctive.  There  may  be  bulging  of  the 
precordial  region  and  on  percussion  a  tympanitic  note  is  detected.  Later, 
when  effusion  is  present,  a  movable  area  of  dulness  with  overlying  tympany  is 
very  characteristic.  The  auscultatory  phenomena  are  often  remarkable.  At  first, 
when  air  alone  is  present,  the  heart-sounds  may  be  distant  and  feeble,  but  have 
a  decidedly  metallic  quality.  Later  a  friction-sound  is  noted,  and  when  fluid 
and  air  are  present  the  coexistence  of  splashing  or  churning  sounds,  with  fric- 
tion or  new-leather  sound,  and  the  heart-sounds,  all  of  peculiar  metallic  timbre, 
constitutes  an  association  of  signs  hardly  to  be  mistaken.  At  times  the  sounds 
are  so  loud  as  to  be  heard  several  feet  awav  from  the  chest,  and  in  the  remark- 
able  case  of  Stokes  the  sleep  of  the  patient  and  his  wife  was  disturbed  by  the 
loudness  of  the  sounds. 

Diagnosis. — A  dilated  stomach  may  give  rise  to  a  metallic  quality  of  the 
heart-sounds,  but  is  readily  distinguished  by  the  outline  of  the  tympanitic 
area  and  by  careful  physical  examination  of  the  heart.  A  sacculated  pyo- 
pneumothorax or  a  pulmonary  cavity  situated  anteriorly  on  the  left  side  may 
also  cause  confusion,  but  either  is  recognized  by  the  discovery  of  the  normal 
cardiac  outline  and  by  respiratory  sounds  associated. 

Prognosis  is  not  necessarily  grave  in  traumatic  cases,  but  where  the  under- 
lying cause  is  a  perforation  of  cancer  or  an  ulcer  of  some  neighboring  structures, 
the  outlook  is  entirely  hopeless. 

The  treatment  must  be  directed  to  supporting  the  heart  by  stimulating 
remedies,  and  to  limiting  as  far  as  possible  the  subsequent  pericarditis.  Opium 
will  frequently  be  needed  for  its  quieting  effect  upon  the  patient,  and  an  ice-bag 
applied  over  the  heart  is  often  of  service.  When  distention  is  great,  paracen- 
tesis may  be  performed,  and  in  cases  in  which  purulent  fluid  is  determined  free 
incision  might  be  practised  if  the  underlying  cause  permitted  the  hope  of  ulti- 
mate recovery. 


DISEASES  OF  THE  ENDOCARDIUM. 

By  WILLIAM  PEPPER. 


ACUTE  ENDOCARDITIS. 

Inflammation  of  the  lining  membrane  of  the  heart  generally  affects  the 
valves,  though  the  endocardium  of  the  cavities  and  the  chordse  tendineae  may 
also  be  involved.  It  is  customary  to  distinguish  two  forms  of  acute  endocar- 
ditis, a  simple  and  a  malignant,  but  in  reality  there  is  so  gradual  a  transition 
of  one  form  into  the  other,  and  the  causes  are  so  frequently  identical,  that  the 
classification  must  be  regarded  as  of  a  clinical  rather  than  of  a  strictly  scien-- 
tific  nature.  At  most  we  can  say  that  malignant  endocarditis  is  but  a  severe 
type  in  its  anatomical  and  clinical  aspects,  and  not  a  disease  distinct  from 
simple  endocarditis. 

Simple  Endocarditis. 

Synonyms. — Verrucose,  Warty,  Exudative  Endocarditis. 

Etiology. — Acute  endocarditis  is  very  rarely  a  primary  and  independent 
afTection,  and  in  the  cases  where  no  antecedent  disease  is  discoverable  the  sus- 
picion of  a  latent  or  deep-seated  infective  or  rheumatic  disease  must  be  enter- 
tained. 

The  most  important  cause  by  far  is  acute  articular  rheumatism,  from  60  to 
85  per  cent,  of  all  cases  having  this  disease  as  the  origin  of  the  endocarditis, 
and  from  30  to  50  per  cent,  of  all  cases  of  rheumatism  presenting  endocar- 
ditis as  a  complication.  It  is  in  the  severer  cases  especially,  and  in  those  in 
which  a  large  number  of  joints  are  alfected,  that  the  cardiac  disease  is  most 
apt  to  supervene,  and  in  point  of  time  it  will  be  found  that  the  onset  usually 
occurs  in  the  first  or  second  week  of  the  rheumatic  attack,  so  that  rheumatic 
endocarditis  seems  rather  a  special  localization  of  the  rheumatic  disease  than  a 
secondary  affection  to  which  a  prolonged  and  debilitating  disease  has  rendered 
the  system  liable.  It  is  essential  to  note  also  that  endocarditis  may  occur  as  a 
complication  of  non-articular  rheumatic  fever,  either  alone  or  associated  with 
tonsillitis  or  myalgia  or  wry-neck.  It  is  in  these  cases  particularly  that  the 
primary  cause  of  the  disease  is  apt  to  be  overlooked.  Chorea  evidently  has  a 
certain  causal  relation  with  endocarditis  in  early  life,  especially  in  the  cases  in 
which  a  distinct  rheumatic  history  is  obtained.  The  existence  of  a  systolic 
murmur  has,  however,  been  too  frequently  accepted  as  positive  evidence  of  the 
existence  of  endocarditis.    In  many  such  it  is  probable  that  the  murmur  has 
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been  purely  functional ;  yet  the  frequency  of  actual  endocarditis  in  chorea  is 
unquestionably  great,  and  few  fatal  cases  fail  to  show  some  warty  excrescences 
on  the  valves. 

Endocarditis  ruay  occur  as  a  complication  in  almost  all  of  the  infectious 
diseases.  It  is  common  in  scarlet  fever,  less  so  in  measles,  diphtheria,  ery- 
sipelas, small-pox,  and  typhoid  fever,  and  in  all  of  them  it  is  a  late  complica- 
tion, occurring  very  frequently  during  convalescence.  The  frequency  of  an 
endocardial  complication  in  phthisis  and,  especially,  in  pneumonia  has  been 
until  recently  overlooked,  though  both  the  simple  and  the  ulcerative  forms  occur 
in  a  notable  proportion  of  the  cases.  Gonorrhoea  and  various  septic  and 
pysemic  diseases  more  frequently  give  origin  to  malignant  endocarditis. 

Besides  these  diseases  which  more  or  less  directly  cause  endocarditis,  there 
are  a  number  of  conditions  in  which  the  general  state  of  the  system  predis- 
poses to  it.  Among  these  Bright's  disease  is  the  most  prominent,  though  here 
endocarditis  is  less  frequent  than  pericarditis.  Cancer,  diabetes,  gout,  and 
peliosis  rheumatica  must  also  be  reckoned  as  occasional  predisposing  causes, 
acting  by  the  general  wasting  or  debility  consequent  upon  them. 

The  possibility  of  extension  of  inflammation  in  myocarditis  or  pericarditis 
to  the  endocardium  may  be  admitted,  but  such  an  occurrence  is  very  rare. 

Age  exercises  a  distinct  predisposing  influence,  altogether  aside  from  the 
fact  that  certain  of  the  diseases  enumerated  above  are  more  frequent  in  early 
life,  for  it  has  been  found  that  rheumatism  is  more  apt  to  occasion  endocarditis 
in  children  than  in  adults.  Added  to  this,  the  frequency  of  infectious  fevers 
and  chorea  during  childhood  makes  the  disease  one  of  early  life  rather  than 
of  maturity.  The  influence  of  sex  in  itself  is  less  important  than  has  been 
maintained,  greater  frequency  of  chorea  and  rheumatism  in  girls  explaining 
their  apparently  greater  susceptibility.  In  adults  the  disease  is  more  frequent 
in  men,  in  whom  rheumatism  is  more  common  than  in  women.  Pregnancy 
and  the  puerperal  state  unquestionably  furnish  a  strong  predisposition,  especi- 
ally when  previous  endocarditis  had  been  present ;  and  the  existence  of  chronic 
valvular  disease  predisposes  to  acute  attacks. 

The  question  of  the  direct  exciting  cause  has  not  as  yet  been  definitely 
settled.  In  the  diathetic  diseases,  such  as  Bright's  disease,  the  presence  of 
poisonous  substances  in  the  blood  may  be  important,  but  the  tendency  of  late 
is  more  and  more  to  ascribe  to  bacteria  the  role  of  exciting  agents.  No  spe- 
cific micro-organism  has,  however,  been  detected  ;  on  the  contrary,  a  number 
of  bacteria  have  been  found,  some  of  them  the  specific  organisms  of  diseases 
to  which  the  endocarditis  was  secondary,  while  others  are  forms  not  yet  else- 
where detected.  The  pneumococcus,  the  staphylococcus  pyogenes  aureus  and 
albus,  the  streptococcus  pyogenes,  the  bacillus  pyogenes  fcetidus,  the  bacillus 
of  typhoid  fever,  and  several  micrococci  and  bacilli  found  only  in  this  disease, 
are  the  forms  which  have  been  isolated.  One  or  more  of  these  may  be  found 
in  a  single  case.  The  bacillus  of  tuberculosis,  which  has  been  detected  in  a 
few  instances,  is  regarded  by  Ziegler  as  of  accidental  occurrence  ;  a  deposit 
from  the  circulating  blood  after  the  endocarditis  has  been  established.    It  is 
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not,  however,  possible  to  find  bacteria  of  any  kind  in  every  case,  nor  is  it  cer- 
tain that  they  are  infective  agents  in  all  cases  in  which  they  are  found,  though 
their  position  in  the  tissues  and  the  nature  of  the  tissue-changes  surrounding 
them  almost  certainly  establish  their  pathogenicity. 

From  certain  experiments  at  artificial  production  of  the  disease  in  animals 
it  appears  that  slight  injury  of  the  endocardium  is  a  necessary  antecedent  con- 
dition, and  this  explains  very  well  the  frequency  of  the  disease  on  the  leftside 
of  the  heart  in  post-natal  and  on  the  right  side  in  foetal  endocarditis,  the  blood- 
pressure  being  greater  under  each  condition  in  the  cavity  in  which  the  disease 
occurs.  It  also  explains  the  greater  frequency  of  mitral  than  aortic  disease,  as 
the  pressure  and  consequent  liability  to  injury  are  much  more  pronounced, 
according  to  Sibson,  in  the  former. 

Morbid.  Anatomy. — The  changes  which  take  place  alfect  primarily  the 
endothelial  lining,  the  subendothelial  connective  tissue,  and  the  blood-vessels. 
The  earliest  visible  change  is  a  moderate  opacity  or  cloudiness  of  the  endo- 
thelial surface,  the  result  of  necrotic  changes  in  the  cells.  Subsequently  the 
small  blood-vessels  become  engorged,  and  round-cell  infiltration  in  the  suben- 
dothelial tissues  is  apparent  on  microscopical  examination.  At  the  same  time, 
cellular  proliferation  occurs  and  formative  cells  are  numerous  in  the  later 
stages.  As  a  result  of  these  processes  there  is  formed  a  localized  thickening 
of  the  valve,  which,  with  the  roughening  due  to  the  degeneration  of  the  lining 
cells,  invites  the  deposition  of  fibrin  from  the  circulating  blood.  In  this 
way  the  small  bead-  or  cap-like  deposits  of  fibrinous  material  which  have 
given  the  name  of  verrucose  or  warty  endocarditis  become  established,  and  not, 
as  was  at  one  time  urged,  by  exudation  from  the  underlying  vessels.  When 
the  disease  is  fully  developed  the  appearances  vary  to  a  large  extent  with  the 
locality  and  with  the  intensity  of  the  inflammation.  There  may  usually  be 
seen  along  the  line  of  contact  of  the  valves — that  is,  along  a  line  a  little  re- 
moved from  the  free  edge  and  where  the  maximum  contact  occurs  on  closure — 
a  row  of  small  bead-like  elevations,  somewhat  irregular  in  shape  and  some- 
times of  distinct  cauliflower  appearance.  Later,  with  additional  deposit  of 
fibrin,  masses  the  size  of  a  split  pea  noay  be  formed,  but  this  size  is  attained 
less  frequently  in  simple  than  in  ulcerative  endocarditis,  and  less  commonly  on 
the  aortic  than  the  mitral  valve.  The  mitral  valve  is  by  far  the  most  com- 
mon seat ;  the  aortic  is  next  in  frequency  ;  while  right-sided  endocarditis  rarely 
occurs  except  during  foetal  life.  Of  300  cases  reported  by  Sperling  of  post- 
natal endocarditis,  the  left  heart  was  affected  alone  in  268,  the  right  alone  in 
3,  and  the  two  sides  coincidently  in  29.  Among  these  cases  the  mitral  valve 
was  affected  255  times ;  the  aortic,  129  ;  the  mitral  alone,  157  times  ;  and  the 
aortic  alone,  but  40  times.  On  the  other  hand,  in  studying  foetal  endocarditis 
Rauchfuss  found  192  cases  in  which  the  right  alone  was  aflFected,  against  15 
involving  the  left  side.  Such  cases  as  that  of  Bland-Sutton,  in  which  warty 
elevations  were  discovered  at  autopsy  of  an  eight-months'  foetus,  leave  no  doubt 
as  to  the  identity  of  the  foetal  and  post-natal  disease.  With  the  valves  the 
endocardium  of  the  heart-walls  may  be  aflfected,  or  more  commonly  the 
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chordfe  tendineae ;  but  affection  of  these  parts  alone  is  rare,  though  certain 
observers  have  insisted  upon  the  frequency  of  the  left  auricle  as  a  point  of 
origin.  The  disease  is  transferred  from  one  point  to  others  by  contact  and 
attrition,  and  it  has  been  maintained  that  it  may  be  primarily  induced  by 
friction  of  an  old  and  calcareous  lesion  of  a  valve  with  neighboring  parts. 

Underlying  the  inflammatory  lesion  of  the  parietal  endocardium  there  is 
always  a  certain  amount  of  myocarditis  from  extension,  and  in  violent  cases 
the  disease  may  involve  the  whole  thickness  of  the  wall.  Pericarditis  or  im- 
plication of  the  right  heart  may  thus  be  brought  about  by  extension,  though 
such  a  condition  is  very  I'are. 

In  cases  which  run  a  favorable  course  resolution  occurs  by  gradual  absorp- 
tion of  the  exudate  and  of  the  surface  deposit  of  fibrin,  but  complete  resolu- 
tion is  rare.  It  is  vitally  important,  however,  to  insist  on  the  possibility  of 
its  occurrence  even  in  marked  cases,  so  that  it  may  constitute  the  aim  of  our 
treatment.  More  commonly  the  subendothelial  cellular  infiltration  and  forma- 
tive cells  pursue  their  natural  tendency  to  organize,  and  localized  thickening 
of  the  valve  results.  In  marked  cases  the  whole  valve  is  thickened  and  stifi", 
and  later  suffers  the  ordinary  changes  seen  in  sclerotic  endocarditis.  Neigh- 
boring leaflets  may  be  bound  together,  or  the  valve  may  be  firmly  attached  to 
the  wall  of  the  heart  or  aorta.  When  the  chordae  tendinese  ai'e  affected,  the 
weakening  may  lead  to  rupture  during  the  acute  stage,  or  subsequently  they 
become  thickened  and  rigid.  It  is  precisely  this  tendency  to  chronic  sclerotic 
changes  with  valvular  defect  which  gives  to  acute  endocarditis  its  greatest 
danger. 

The  fibrinous  deposits  on  the  valves  are  naturally  liable  to  break  off  and 
be  carried  as  emboli  throughout  the  body.  In  case  the  left  heart  is  affected, 
the  kidneys,  the  spleen,  the  brain,  and  the  skin  are  the  localities  in  which  the 
emboli  most  frequently  become  lodged  ;  when  endocarditis  involves  the  right 
heart  embolism  of  the  lungs  is  frequently  observed.  As  a  consequence  of  the 
embolism,  hpemorr]iagi(3  infarctions  of  the  organs  named  may  result,  or  if  micro- 
organisms be  present  abscesses  may  be  produced.  The  latter,  however,  are  rare, 
and  in  general  embolic  manifestations  are  less  common  in  simple  endocar- 
ditis than  in  the  malignant  form  or  in  acute  attacks  supervening  upon  chronic 
valvulitis. 

Symptomatology. — The  variable  and  insidious  character  of  the  onset  and 
course  of  acute  simple  endocarditis  cannot  be  too  strongly  insisted  upon.  Some 
cases  run  through  their  entire  course,  to  the  establishment  of  chronic  valvular 
disease  or  to  a  fatal  result,  in  which  no  definite  symptoms  have  called  attention 
to  the  endocardial  complication.  Generally,  however,  it  will  be  noted  in  the 
course  of  rheumatism  or  of  any  otlier  febrile  disease  in  which  endocarditis  de- 
velops, that  the  fever  increases,  the  pulse  gains  in  frequency,  and  the  patient 
suffers  dyspnoea  with  prsecordial  distress.  None  of  these  symptoms  may  be  de- 
cided, and,  especially  in  severe  rheumatic  fever,  they  may  readily  be  overlooked. 
As,  however,  the  tendency  to  endocarditis  in  acute  infectious  diseases  is  now 
well  known,  repeated  physical  examinations  must  be  made  as  a  matter  of  rou- 
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tine,  and  the  occurrence  of  any  unusual  disturbance  of  pulse  or  temperature 
should  at  once  awaken  strong  suspicion.  When  endocarditis  occurs  at  the 
onset  of  a  case,  the  temperature  may  rise  abruptly,  with  the  usual  symptoms 
of  fever,  flushed  face,  coated  tongue,  thirst,  and  restlessness,  and  not  infre- 
quently excessive  sweating  and  sudamina  make  their  appearance.  Thus,  I 
have  not  very  rarely  observed,  in  children  of  rheumatic  diathesis,  an  abrupt 
onset  of  fever  up  to  104°  or  even  to  105.5°  F.,  with  acute  endocarditis  and 
tonsillitis,  but  with  no  articular  symptoms  whatever.  The  pulse  at  first  is 
quick,  but  fairly  strong ;  soon  it  grows  more  feeble,  and  in  grave  cases  dichro- 
tous.  Extreme  cardiac  weakness  is  nearly  always  an  indication  of  coexisting 
myocarditis.  In  such  cases  the  cardiac  impulse,  at  first  decided,  becomes  more 
and  more  feeble  until  it  finally  becomes  entirely  impalpable,  the  pulse  at  the 
same  time  growing  weak  and  irregular,  and  the  lips  and  finger-tips  or  the 
whole  surface  of  the  body  more  or  less  cyanotic.  The  sense  of  prjecordial  dis- 
tress before  referred  to  usually  suggests  a  weight  on  the  heart  or  the  constric- 
tion of  a  band,  but  sometimes  severe  pain  is  experienced  in  the  prsecordial 
region  or  in  the  abdomen,  and  it  may  occasionally  have  decided  anginal  charac- 
ters. In  young  diildren  the  pain  is  very  apt  to  be  referred  to  the  epigastrium 
— a  circumstance  which  increases  the  danger  of  mistakes  in  diagnosis.  The 
accompanying  dyspnoea  is  moderate,  though  in  the  rare  cases  in  which  destruc- 
tive changes  have  occurred  in  the  valves  or  embolic  manifestations  in  the  lungs 
the  most  extreme  grades  of  dyspnoea  and  orthopnoea  may  be  met  with.  Nerv- 
ous symptoms,  such  as  continued  sleeplessness,  delirium,  stupor,  and  coma,  are 
sometimes  noted,  but  are  usually  the  result  of  complications  or  of  the  underly- 
ing; rheumatic  disease  ratiier  than  of  the  endocarditis  itself. 

Finally,  thp  occurrence  of  embolism  may  give  to  the  disease  an  entirely 
different  picture.  The  commonest  seat  of  embolism  is  in  the  kidneys,  after 
which  the  spleen,  the  brain,  and  the  skin  follow  in  succession,  and  in  right- 
sided  endocarditis  the  lungs  are  the  first  to  be  involved.  A  deep-seated  lum- 
bar pain  coming  on  suddenly  and  followed  by  albuminuria  or  hsematuria 
would  almost  certainly  indicate  renal  embolism ;  as  would  sharp  pain  in  the 
left  hypochondriac  region  and  swelling  of  the  spleen,  embolism  of  this  organ. 
Embolism  of  the  cerebral  vessels  is  fortunately  very  rare,  but  is  recognized  by 
various  palsies,  according  to  the  location  of  the  embolus,  and  by  the  sudden 
disturbance  of  consciousness.  A  petechial  or  purpuric  eruption  on  the  skin 
and  on  the  various  internal  surfaces  manifests  the  lodgment  of  small  emboli 
in  these  portions,  and  retinal  embolism  with  impairment  of  vision  or  complete 
blindness  is  occasionally  observed.  Sharp  colicky  pain  in  the  abdomen,  the 
result  of  embolism  of  the  mesenteric  arteries,  is  a  rare  but  urgent  symptom. 
These  embolic  symptoms  are  much  oftener  noted  in  ulcerative  or  malignant 
than  in  simple  endocarditis. 

Physical  Signs. — As  a  rule,  the  physical  signs  are  much  moi'e  distinctive 
than  the  symptoms,  though  they  also  are  subject  to  great  variations,  and  may 
be  simulated  in  conditions  other  than  endocarditis.  Inspection  and  palpation 
confirm  the  subjective  sensations  by  revealing  increased  rapidity  and  force  of 
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the  cai'diac  impulse.  Tlie  patient  lies  on  the  back  or  inclines  to  the  left  side, 
and  in  the  late  stages,  when  the  cardiac  power  fails,  distention  of  the  cervical 
veins  and  pallid  cyanosis  may  become  decided.  Palpation  sometimes  discovers 
an  endocardial  thrill.  By  percussion  the  area  of  praecordial  dulness  at  first  is 
found  but  slightly  atfected,  and  such  may  be  the  case  to  the  end  of  the  disease. 
When,  however,  myocai'ditis  is  present  and  dilatation  results,  or  when  the  val- 
vular lesion  becomes  subacute  and  compensatory  hypertrophy  is  established, 
the  area  of  dulness  increases,  and  at  the  same  time  palpation  discovers  in  the 
one  case  diminution,  in  the  other  increase,  of  the  impulse.  The  most  import- 
ant sign,  however,  is  the  bellows  murmur.  This  is  a  soft  and  blowing  systolic 
sound,  best  heard  at  the  apex  and  imperfectly  transmitted  to  the  left.  It  is 
present  in  over  half  of  all  cases  of  rheumatic  endocarditis,  but  it  must  always 
be  remembered  that  murmurs  in  every  way  similar  to  it  may  occur  in  the  course 
of  rheumatism  and  the  infectious  fevers  when  endocarditis  is  not  present.  The 
bellows  murmur  of  endocarditis  is  the  result  of  mitral  leakage  or  of  roughen- 
ing of  the  endocardium  of  the  ventricle.  In  the  former  case  increase  of  ten- 
sion of  the  pulmonary  circulation,  with  accentuation  of  the  second  sound  at 
the  pulmonary  cartilage,  results,  and  still  later  tricuspid  regurgitation  makes  its 
appearance  in  a  notable  percentage  of  cases.  Preceding  the  development  of 
the  murmur,  it  is  generally  noted  that  the  first  heart-sound  is  prolonged  or 
harsh,  and  sometimes  it  is  a  double  sound.  Murmurs  at  the  other  valves  and 
diastolic  murmurs  are  much  less  common,  excepting  that  at  the  tricuspid  valve 
already  mentioned.  In  children  a  double  murmur  at  the  mitral  orifice  is  not 
unusual,  and  was  present  in  nearly  one-fourth  of  the  cases  of  Cheadle's  series. 
Systolic  murmurs  at  the  aortic  cartilage  may  be  anaemic,  though  more  fre- 
quently organic;  those  at  the  pulmonary  orifice  are  almost  always  anaemic.  A 
diastolic  aortic  murmur  is  occasionally  detected,  and,  according  to  Sibson, 
results  from  inflammatory  softening  and  relaxation  of  the  aortic  valves  with 
failure  of  the  Arautian  bodies  to  completely  close  the  orifice. 

Diagnosis. — Attention  has  already  been  called  to  the  great  risk  of  over- 
looking the  existence  of  endocarditis  in  acute  febrile  attacks  without  marked 
localizing  symptoms.  Nothing  but  an  unvarying  rule  of  making  thorough 
physical  exploration  a  part  of  the  examination  of  every  acute  case  will  obviate 
grave  oversights.  We  are  at  least  equally  apt  to  fail  to  notice  the  development 
of  endocarditis  in  the  course  of  infectious  diseases,  and  this  is  pre-eminently 
true  of  acute  rheumatism.  Indeed,  this  can  only  be  accomplished  with  cer- 
tainty when  the  heart  is  carefully  examined  at  every  visit  to  the  patient.  In 
many  cases  beginning  rapidity  or  irregularity  of  the  pulse,  prsecordial  distress, 
or  dyspnoea  may  be  noted,  but  the  frequency  of  an  insidious  onset  without 
symptoms  makes  the  daily  examination  of  the  heart  imperative. 

When,  however,  a  murmur  has  been  discovered  by  auscultation,  thei'e  still 
remains  the  possibility  that  it  may  be  the  result  of  febrile  dilatation  or  anaemia, 
and  not  of  endocarditis.  The  distinction  is  to  be  made  by  the  character  of 
the  sound  and  its  distribution,  and  by  the  changes  in  the  heart  which  follow. 
Anaemic  murmurs  are  usually  very  soft,  and  are  best  heard  over  the  base  of 
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the  heart ;  they  bear  no  relation  to  cardiac  enlargement,  though  the  causes 
which  produce  the  anaemia  may  also  lead  to  cardiac  dilatation,  and  in  antemia 
there  is  no  evidence  of  obstruction  to  the  circulation.  The  murmur  of  myo- 
carditis and  dilatation,  however,  is  frequently  heard  at  the  apex,  and  there  is 
some  enlargement  of  the  heart,  but  the  accentuation  of  the  second  sound  at 
the  pulmonary  cartilage  is  rarely  present,  and  tricuspid  regurgitation  almost 
never.  When  a  murmur  is  detected  at  the  first  examination  of  a  rheumatic 
case,  the  question  may  arise  whether  the  endocarditis  be  old  or  recent.  In  such 
cases  the  harshness  of  the  sound  and  extensive  alteration  in  the  size  of  the 
heart  would  be  almost  certain  indications,  and  the  diagnosis  would  receive  still 
greater  certainty  by  the  discovery  of  sclerotic  arteries  at  the  wrist  or  temple. 

The  distinction  of  simple  from  malignant  endocarditis  in  many  cases  offers 
the  greatest  difficulty,  and  may  only  be  possible  when  the  progress  of  the  case 
toward  recovery  or  a  fatal  termination  has  become  evident.  Ordinarily, 
however,  the  history  of  an  antecedent  septic  or  pyaemic  disease,  the  existence 
of  highly  irregular  fever,  with  chills  or  profound  nervous  symptoms,  the  pres- 
ence of  albumin  and  tube-casts  in  the  urine,  and  the  evidence  of  destructive 
lesions  of  the  valves  with  multiple  embolism  are  sufficient  to  indicate  the 
malignant  nature  of  the  case.  It  must  be  remembered,  however,  that  there 
are  on  the  one  hand  cases  of  ulcerative  endocarditis  of  milder  type,  and  on  the 
other  hand  instances  of  simple  endocarditis  approaching  closely  to  the  type 
detailed. 

The  diagnosis  of  pericarditis  has  been  sufficiently  considered  in  the  dis- 
cussion of  that  disease. 

Complications  and  Sequels. — The  most  important  direct  complication  is 
myocarditis,  and  it  is  to  this  that  the  untoward  symptoms  of  the  later  stages 
are  attributable.  Very  rarely  the  inflammation  may  extend  to  the  pericar- 
dium, but  usually,  when  endocarditis  and  pericarditis  coexist,  they  are  both 
dependent  upon  a  common  cause,  and  not  the  one  upon  the  other.  Pleurisy 
and  pneumonia  are  dangerous  complications,  resulting,  as  a  rule,  from  failing 
pulmonary  circulation,  and  therefore  manifesting  themselves  in  the  dependent 
parts  of  the  lungs.  Rupture  of  one  of  the  valvular  segments  of  the  chordae 
tendineae  or  of  a  papillary  muscle  is  probably  commoner  than  would  appear, 
and  is  denoted  by  sudden  onset  of  extreme  cardiac  failure,  and  often  by  devel- 
opment of  a  very  loud  whirring  murmur.  Such  an  accident,  however,  is  more 
apt  to  occur  in  malignant  endocarditis.  The  embolic  complications  have 
been  described  under  the  Symptomatology. 

The  most  common  sequel  of  simple  endocarditis  is  chronic  valvular  disease 
with  stenosis  or  insufficiency  at  tlie  orifices.  It  is  probable  also  that  some  cases 
beginning  as  simple  become  malignant  endocarditis,  but  of  this  there  can,  of 
course,  be  no  direct  proof.  It  is  not  unusual  to  find  in  the  endocardium 
whitish  patches  of  sclerosis,  some  of  which  doubtless  followed  acute  endocardi- 
tis ;  and  when  the  underlying  myocardium  is  simultaneously  involved,  a  cardiac 
aneurism  ma)^  result. 

Prognosis. — Uncomplicated  cases  of  simple  endocarditis  rarely  prove  fatal ; 
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but  when  extensive  myocarditis  or  pericarditis  coexists,  or  when  a  severe  pri- 
mary disease  has  induced  great  depression,  endocarditis  must  always  be  looked 
upon  as  a  dangerous  condition.  The  tendency  to  relapsing  endocarditis  is 
sometimes  marked  in  rheumatic  cases,  and  in  such  the  constant  reappearance 
of  inflammatory  lesions  so  prolongs  the  case  and  depresses  vitality  that  the 
outlook  for  final  recovery  becomes  a  gloomy  one.  and  the  establishment  of 
chronic  valvular  disease,  in  case  of  recovery,  almost  certain.  In  all  cases  the 
liability  to  organic  valvular  changes  is  very  great.  The  chances  of  complete 
recovery  with  the  restoration  of  the  normal  condition  of  the  valve  is  much 
greater  in  children  than  in  adidts. 

Embolic  manifestations,  gastro-intestinal  disturbances,  pneumonia,  and 
other  complications  necessarily  increase  the  liability  to  fatal  termination. 

The  duration  of  the  disease  is  always  uncertain.  Sometimes  the  symptoms 
disappear  and  convalescence  is  established  in  the  course  of  two  or  three  weeks  ; 
in  others  a  fatal  termination,  or  the  decline  of  fever  and  active  symptoms  with 
establishment  of  valvular  disease  and  hypertrophy,  is  delayed  until  several 
months  have  elapsed.  Recurring  endocarditis  is  especially  apt  to  occur  in 
rheumatic  cases. 

Treatment. — The  prophylaxis  of  endocarditis  is  important.  It  concerns 
the  avoidance  of  the  disease  in  subjects  predisposed  to  it  and  in  those  suffering 
with  the  febrible  diseases,  and  especially  rheumatism,  in  the  course  of  which 
the  heart  is  likely  to  become  involved. 

If  a  child  be  known  to  have  the  rheumatic  diathesis,  close  attention  is  to  be 
paid  to  every  detail  of  hygiene ;  and  while  a  tonic  and  hardening  regimen  is 
cautiously  adopted,  care  is  to  be  used  to  avoid  violent  exercises  which  might 
overtax  the  heart,  render  it  specially  vulnerable,  and  thus  favor  its  implication 
in  any  acute  attack. 

In  acute  I'heumatism  the  danger  of  cardiac  complication  must  never  be  lost 
sight  of.  It  is  in  the  first  place  essential  that  absolute  rest  of  body  and  mind 
shall  be  maintained.  Sibson's  statistics  confirm  the  result  of  our  observation 
that  no  other  influence  does  so  much  to  obviate  endocarditis  as  complete  rest 
associated  with  a  careful  avoidance  of  draughts  and  sudden  changes  of  tem- 
perature. 

The  value  of  salicylates  for  this  purpose  is  more  than  doubtful,  though 
their  use  may  lessen  the  frequency  of  endocarditis  by  shorting  the  duration  of 
the  rheumatic  disease  or  by  relieving  pain  and  thereby  diminishing  cardiac 
excitement.  I  am  in  the  habit  of  applying  a  small  blister  to  the  prjecordia  in 
cases  of  acute  rheumatism  when  irritability  of  the  heart  exists,  although  no 
sign  of  endocarditis  may  as  yet  be  detected. 

If,  unfortunately,  the  heart  becomes  involved,  a  continuance  of  absolute 
rest  is  even  more  essential.  Visitors  should  be  excluded  from  the  sick-room  ; 
talking  must  be  prohibited  ;  nothing  which  will  excite  the  heart  can  be  per- 
mitted. The  diet  should  be  light  and  nourishing.  The  temperature  of  tiie 
room  should  be  kept  uniformly  at  from  72°  to  75°  F.  I  am  convinced  of 
the  value  of  small  blisters  applied  over  the  prsecordia  at  successive  points  and 


SIMPLE  ENDOCARDITIS. 


271 


at  intervals  of  three  to  five  days.  A  series  of  blisters  of  one  or  one  and  a 
half  inches  in  diameter  are  greatly  to  be  preferred  to  one  or  two  large  ones. 
In  violent  cases  leeches  may  be  applied  to  the  region  of  the  heart,  but  I  have 
rarely  resorted  to  them. 

If  pain  be  complained  of,  an  ice-bag  or  Leiter's  tubes  applied  to  the  prse- 
cordial  region  will  be  found  to  afford  decided  relief ;  or  in  cases  in  which  the 
pain  is  more  severe  it  may  be  necessary  to  use  small  doses  of  opium  or  mor- 
phine, for  the  cardiac  excitement  resulting  from  pain  serves  to  intensify  the 
endocardial  inflammation. 

The  salicylates  rarely  seem  to  exert  any  beneficial  influence,  and  care  is 
needed  to  avoid  depression  of  the  heart  or  derangement  of  digestion  if  they 
are  used  long  or  freely.  Rarely  I  have  met  cases  where  these  remedies  alone 
gave  relief  to  prsecordial  distress  in  rheumatic  endocarditis  accompanied  with 
myocarditis. 

Potassium  iodide  may  be  given  in  carefully  graded  doses,  and  later  may  be 
associated  with  minute  doses  of  mercury  in  the  hope  of  preventing  further 
exudation.  Whether  these  or  any  other  internal  remedies  can  secure  absorp- 
tion of  the  exudation  and  fibrinous  deposit  already  formed  is  problematical.  It 
is  well  to  use  them,  if  given  in  such  small  doses  as  not  to  impair  digestion.  It 
seems,  however,  that  the  lapse  of  time  with  prolonged  scrupulous  hygienic  care 
and  continued  mild  counter-irritation  are  the  potent  agents  for  this  purpose ; 
and,  as  already  said,  they  may  effect  complete  restoration  in  young  subjects. 

The  excitement  of  the  heart's  action  usually  calls  for  cardiac  sedatives  in 
the  early  stage  of  acute  endocarditis.  Aconite  or  veratrum  viride  are  the 
most  effective  and  safe ;  but  it  must  be  remembered  that  there  is  often  a 
natural  tendency  to  cardiac  depression  in  the  late  stage,  and  therefore  such 
remedies  are  to  be  used  with  caution.  When  the  force  of  the  impulse  is  weak 
and  the  circulation  is  manifestly  failing  digitalis  will  be  found  to  steady  the 
action  of  the  heartland  to  increase  its  power.  At  the  same  time  use  may  be 
made  of  such  general  stimulants  as  alcohol  and  strychnine. 

Fever  does  not  usually  call  for  active  medication.  The  temperature  may 
rise  to  a  considerable  height,  but  rarely  maintains  it  for  more  than  a  few  hours 
at  a  time.  Quinine  will  usually  be  found  to  exercise  a  controlling  influence, 
if  it  does  not  actually  reduce  the  temperature.  It  may  be  given  in  doses  of 
three  to  five  grains  by  the  mouth,  or,  when  the  stomach  is  irritable,  in  supposi- 
tories of  four  to  eight  grains  each  ;  and  in  the  latter  case  the  extract  of  opium 
and  digitalis  may  be  added  if  indicated  by  pain  or  cardiac  weakness.  Such  a 
combination  as  the  following  may  then  be  used  : 

I^.  Quininse  sulphatis,  3j  vel  giss  ; 

Extracti  opii,  gr.  iv  ; 

Pulveris  digitalis,  gr.  vj  vel  gr.  xij  ; 

Olei  theobromse,  q.  s. — M. 

Fiant  suppositoria  no.  xii. 
Sig.  One  suppository  every  three  or  four  hours. 
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During  convalescence  the  rigid  enforcement  of  hygienic  measures  and  care- 
ful regulation  of  diet  and  exercise  must  be  insisted  upon  ;  and  iron  or  other 
tonics  will  prove  of  value  in  hastening  the  restoration  of  the  strength  of  the 
patient. 

Malignant  Endocarditis. 

Synonyms. — Ulcerative,  septic,  mycotic,  diphtheritic  endocarditis.  The 
name  malignant  seems  preferable  to  the  more  commonly  used  one,  ulcerative, 
and  to  the  others  in  that  it  indicates  no  constant  form  of  lesion  and  no  theory 
of  causation,  but  merely  the  well-defined  clinical  tendency  to  an  unfavorable 
termination.  To  each  of  the  other  terms  it  may  be  objected  that,  while  ap- 
propriate in  some  cases,  it  is  inexact  in  others.  Malignant  endocarditis  was 
first  described  by  Kirkes  in  1851,  and  afterward  moi-e  thoroughly  studied  by 
Charcot  and  Vulpian  in  France  and  Virchow  in  Germany. 

Etiology. — The  existence  of  primary  malignant  endocarditis  cannot  be 
denied,  though  it  is  rare.  Cases  may  arise  in  persons  in  perfect  health  or 
those  under  treatment  for  chronic  valvular  disease,  in  which  none  of  the 
diseases  which  usually  precede  the  endocardial  complication  is  discoverable. 

In  the  great  majority  of  cases  malignant  endocarditis  is  secondary,  follow- 
ing rheumatism,  various  infectious  diseases,  or  septic  processes  of  traumatic  or 
puerperal  origin.  The  frequency  of  rheumatism  as  a  cause  has  certainly  been 
overestimated.  This  may  be  in  part  due  to  confusion  of  the  simple  with  the 
malignant  form,  and  in  part  to  the  fact  that  the  pain  in  the  joints  may  be 
called  rheumatism,  although  in  reality  only  a  symptom  of  the  infectious  pro- 
cesses with  which  the  endocarditis  is  associated.  When  malignant  endocardi- 
tis does  develop  in  connection  with  rheumatism,  it  usually  appears  early  in  its 
course.  On  the  other  hand,  the  painful  afiection  of  the  joints  M  hich  may 
appear  after  the  endocarditis  is  established  is  frequently  septic  in  nature, 
though  it  may  be  rheumatic. 

Of  the  infectious  diseases  with  which  malignant  endocarditis  is  associated, 
the  most  important  by  far  is  pneumonia,  11  of  100  fatal  cases  of  this  disease 
studied  by  Osier  having  presented  this  endocardial  complication.  It  may  also 
arise  in  the  course  of  scarlet  fever,  diphtheria,  small-pox,  typhoid  fever,  tuber- 
culosis, or  dysentery,  but  in  all  of  these  diseases  it  is  rare.  Attention  has  re- 
cently been  directed  more  particularly  to  gonorrhoea  as  a  cause  of  endocarditis 
of  both  simple  and  malignant  type. 

When  malignant  endocarditis  results,  as  is  not  uncommon,  from  a  septic 
process  either  puerperal  or  traumatic,  the  diagnosis  is  usually  clear.  The 
uterus  or  its  appendages  present  the  characteristic  lesions  of  membranous  or 
diphtheritic  inflammation,  phlebitis,  and  the  like;  or  the  external  injury  in 
traumatic  cases  shows  more  or  less  advanced  suppuration.  Occasionally  the 
endocardial  disease  arises  when  traumatia  lesions  have  been  unaccompanied 
by  any  evidence  of  infection.  Puerperal  endocarditis  generally  occurs  within 
a  few  days  or  a  week  after  labor,  but  may  be  delayed  until  the  woman  has  left 
her  bed.    It  is  more  apt  to  follow  abortions  than  labor  at  term,  and  in  a  few 
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cases  has  occurred  during  pregnancy  and  led  to  abortion  or  miscarriage.  Of 
other  septic  processes,  which  occasion  malignant  endocarditis,  phlegmonous 
inflammations,  necrosis  of  bone,  and  periostial  disease  are  prominent  examples. 

I  have  known  the  disease  to  arise  after  exposure  to  the  damp,  unhealthy- 
air  of  a  low-lying  office  that  had  been  overflowed  in  a  freshet ;  and,  in  another 
case,  to  the  damp,  foul  air  in  a  deep  trench  dug  in  the  city  streets. 

Old  valvular  lesions  predispose  strongly  to  malignant  endocarditis.  Good- 
hart  found  sclerotic  valves  in  61  of  69  cases,  and  Osier  in  more  than  three- 
fourths  of  his  series.  Age  exercises  a  less  potent  though  still  distinct  predis- 
posing influence.  The  majority  of  the  cases  occur  between  the  thirtieth  and 
fortieth  year,  but  Cheadle  records  one  in  a  child  of  eight  years,  and  instances 
in  young  people  as  well  as  in  old  persons  are  frequently  reported.  No  special 
influence  can  be  attributed  to  sex ;  but  exposure,  malhygiene,  and  excessive 
use  of  alcoholic  drink  render  the  system  liable  to  this  as  to  other  infections. 
Chorea  is  rarely  associated  with  this  form  of  endocarditis. 

The  micro-organisms  which  have  been  found  in  malignant  endocarditis  are 
the  same  as  those  mentioned  in  the  etiology  of  simple  endocai'ditis.  The 
pyogenic  micrococci  are  especially  frequent,  and  in  few  cases  does  careful 
investigation  fail  to  discover  some  form. 

Morbid  Anatomy. — The  lesions  vary  widely  in  difl^erent  cases,  being 
either  vegetative,  ulcerative,  or  suppurative.  The  vegetations  of  the  malig- 
nant form  are  generally  much  more  pronounced  than  in  the  simple  form, 
though  otherwise  similar.  They  consist  of  irregular,  often  cauliflower-like, 
masses  of  granular  fibrin,  entangling  desquamated  endothelial  cells,  round 
cells,  and  micro-organisms.  In  some  cases  by  detaching  the  vegetation  the 
base  is  found  to  be  distinctly  ulcerated  ;  in  other  cases  it  is  only  slightly 
roughened  and  elevated.  The  vegetations  themselves  may  be  quite  tough ; 
more  commonly  they  are  friable  and  easily  detached. 

In  the  cases  td~  which  the  term  ulcerative  is  especially  appropriate,  and 
which  form  a  large  proportion  of  the  whole  number,  distinct  ulcers  are  found 
upon  the  valves  or  mural  endocardium,  sometimes  shallow,  more  commonly 
deep  and  destructive.  Occasionally  the  ulcer  is  so  covered  by  fibrinous  deposit 
as  to  escape  detection  until  the  vegetations  are  removed,  and  in  a  few  cases 
spots  of  superficial  erosion  or  roughening  may  be  found  before  the  actual 
ulceration  has  occurred.  In  cases  of  suppurative  type  small  purulent  collec- 
tions are  seen  between  the  valvular  reduplications  or  at  the  base  of  the  valves 
and  involving  the  walls  of  the  cavities.  These  small  abscesses  may  remain 
intact  and  be  seen  at  autopsy;  or  they  may  break  and  thus  produce  superficial 
ulcers. 

The  situation  of  the  lesions  is  practically  the  same  as  in  simple  endocar- 
ditis, the  mitral  and  aortic  valves  being  aifected  much  oftener  than  the  tricus- 
pid and  pulmonary.  In  the  204  cases  collected  by  Osier  the  mitral  valve  was 
alone  afieeted  in  77,  the  aortic  in  53,  the  tricuspid  in  5,  and  the  pulmo- 
nary in  4.  The  involvement  of  the  right  heart  is  most  frequently  found  in 
cases  due  to  traumatic  and  puerperal  pyaemia.    Coincidently  with  disease  of 
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the  valves  or  independently  the  mural  endocardium  is  involved  in  a  consider- 
able number  of  cases,  the  points  of  greatest  frequency  being  the  upper  part  of 
the  septum  ventriculorum  and  the  posterior  wall  of  the  left  auricle.  Very  fre- 
quently areas  adjoining  the  ulcerations  or  vegetations  are  secondarily  affected 
by  contact  during  the  cardiac  movements,  and  in  rare  instances  the  lesions  may 
spread  to  the  lining  of  the  aorta. 

The  local  results  of  the  ulcei'ative  lesions  are  mainly  of  a  destructive  na- 
ture. The  valves  may  be  so  eroded  that  they  are  reduced  to  mere  stumps ; 
the  leaflets  or  the  septum  may  be  perforated ;  one  side  only  of  a  leaflet  may  be 
destroyed  and  an  acute  valvular  aneurism  result ;  or,  in  case  of  involvement 
of  the  mural  endocardium,  even  partial  cardiac  aneurism  may  occasionally  occur. 
The  formation  of  valvular  or  cardiac  aneurism  is,  however,  a  rare  occurrence, 
and  still  less  commonly  aortic  aneurisms  have  been  observed  at  the  seat  of  en- 
darterial  ulcers.  Purulent  myocarditis  or  even  pericarditis  may  result  from 
direct  extension,  but  the  former  is  more  often  due  to  miliary  embolism  of  the 
coronary  arteries,  and  the  latter  generally  arises  coincidently  with  endocarditis, 
rather  than  secondarily. 

The  remote  lesions  of  malignant  endocarditis  are  the  outcome  of  septic 
intoxication  or  of  embolism.  The  spleen  is  usually  enlarged  as  in  infectious 
diseases,  and  the  parenchyma  of  the  kidneys  and  liver  suffers  the  degenerative 
changes  of  fever.  To  these  lesions  luay  be  added  those  of  embolism.  In  case 
of  mitral  or  aortic  disease  this  involves  the  systemic  circulation,  and  the  emboli 
are  lodged  in  the  spleen,  the  kidneys,  the  brain,  the  cutaneous  vessels,  or  the 
retina ;  in  case  of  tricuspid  or  pulmonary  valvulitis  the  lungs  are  the  seat  of 
the  embolic  lesions.  In  many  cases  simple  htemorrhagic  infarcts  result,  but 
in  the  more  decidedly  pysemic  cases,  those  especially  which  result  from  trau- 
matic or  puerperal  processes,  suppurative  infarctions  or  multiple  miliary 
abscesses  are  observed ;  and  sometimes  a  central  point  of  suppuration  is 
surrounded  by  a  more  extensive  zone  of  hsemorrhage.  In  the  skin,  the 
serous  surfaces,  and  the  retina  minute  hsemorrhages  may  result  from  embol- 
ism or  from  degenerative  changes  in  the  vessels  unassociated  with  emboli. 
Cerebral  embolism  leads  to  lesions  of  the  meninges  or  of  the  deeper  structures. 
Meningitis  is  especially  common  in  the  cases  occurring  in  the  course  of  pneu- 
monia, as,  indeed,  it  may  be  met  with  in  this  disease  altogether  apart  from 
endocarditis.  There  may  further  be  meningeal  or  deeper  haemorrhages,  or 
embolic  softening,  simple  or  suppurative  in  nature.  In  some  instances  nudti- 
ple  pysemic  deposits  have  been  found  in  the  brain. 

Pleurisy,  parotitis,  and  embolism  with  secondary  ulcerations  in  the  stomach 
and  intestines  are  among  the  rarer  lesions.  A  moderate  degree  of  local  peri- 
tonitis may  be  present  when  the  spleen  is  the  seat  of  infarctions. 

Symptomatology. — The  clinical  course  of  malignant  endocardititis  presents 
such  variety  in  different  cases  that  no  description  will  closely  apply  to  all  of 
them.  In  neai'ly  all  instances,  however,  there  is  an  underlying,  if  not  con- 
spicuous, pyreinic  element,  which  gives  to  the  disease  its  most  marked  pecu- 
liarities.  The  onset  is  usually  abrupt  and  marked  by  a  decided  chill.    If  the 
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disease  arises  in  the  course  of  a  febrile  aflFection,  considerable  exacerbation  of 
the  temperature  occurs;  or  if  the  patient  had  been  previously  healthy,  pyrexia 
is  at  once  established.  During  the  continuance  of  the  disease  irregular  remit- 
tent or  sometimes  definitely  intermittent  fever  is  maintained,  the  evening  tem- 
peratures being  103°  to  104°  in  decided  cases,  and  the  morning  a  few  degrees 
lower  or  even  subnormal.  With  this  irregular  fever  repeated  rigors  and  drench- 
ing sweats  may  be  associated,  and  may  add  to  the  depression  of  the  general 
strength  of  the  patient,  which  is  in  any  case  a  marked  symptom.  Local 
indications  may  or  may  not  be  present.  Generally  there  is  slight  oppression 
or  the  feeling  of  constriction  at  the  heart ;  more  rarely  there  is  actual  pain, 
but  severe  pain  is  very  unusual.  The  cardiac  action  is  excited,  the  pulse  is 
rapid,  and  often  irregular  and  weak.  A  slight  subjective  sense  of  palpitation 
may  be  the  only  symptom  directing  attention  to  the  heart.  Dyspnoea  is  less 
decided  than  the  rapidity  of  the  pulse  would  lead  one  to  expect,  unless  pul- 
monary lesions  complicate  the  case. 

The  tongue  is  coated,  and  in  many  cases  becomes  brown  and  dry.  Sordes 
collect  about  the  teeth.  The  stomach  is  frequently  irritable  in  the  early  stages, 
and  vomiting  may.  prove  an  urgent  symptom.  The  abdomen  is  often  distend- 
ed with  gas,  and  diarrhoea  may  alternate  with  constipation,  or  may  be  so  per- 
sistent and  severe  as  to  resemble  cholera.  The  spleen  is  found  enlarged  and 
tender.  The  urine  nearly  always  contains  albumin,  and  may  even  be 
tinged  with  blood.    Tube-casts,  epithelial  or  granular,  are  frequently  found. 

Nervous  symptoms  are  rarely  absent.  They  may  merely  consist  of  headache, 
restlessness,  or  slight  muttering  at  night,  but  in  severe  cases,  and  especially 
toward  the  close,  active  delirium  and  a  soporose  or  completely  stuporous  condition 
may  be  developed  ;  and  when  cerebral  embolism  has  supervened  the  occurrence  of 
various  palsies  may  serve  to  indicate  the  nature  of  the  cerebral  complication. 

The  whole  appearance  of  the  disease  may  be  altered  by  the  supervention 
of  embolic  manifestations.  Sharp  pain  or  tenderness  and  swelling  of  the 
spleen  denote  infarction  and  localized  peritonitis  about  this  organ.  >■  Small  em- 
boli of  the  kidney  may  not  declare  themselves  by  any  definite  symptoms.  In 
the  case  of  larger  infarcts,  however,  pain  in  the  lumbar  region  and  hema- 
turia are  distinctive  symptoms.  Albuminuria  alone  occurs  in  nearly  all  cases, 
and  is  due  to  parenchymatous  degeneration  of  the  kidney,  but  when  emboli 
obstruct  the  renal  vessels  the  quantity  of  albumin  increases  notably.  The 
manifestations  of  cerebral  embolism  depend  upon  the  seat  and  the  resulting 
lesions.  Consciousness  is  nearly  always  lost,  the  patient  becoming  stuporous 
or  comatose,  and  palsies  result  from  occlusion  of  vessels  supplying  the  motor 
cortex.  Dimness  of  vision  or  extensive  inflammation  of  the  eye  may  follow 
retinal  embolism,  and  colicky  pain,  gastric  disturbances,  and  diarrhoea,  some- 
times hsemorrhagic  in  nature,  give  evidence  of  the  occlusion  of  the  gastric  or 
intestinal  vessels.  Jaundice  is  an  occasional  symptom,  and  may  be  due  to  the 
septic  and  febrile  degeneration  of  the  liver  or  to  embolism  of  one  of  the 
branches  of  the  hepatic  artery,  as  has  been  seen  in  a  few  instances.  The  skin 
may  also  present  a  vivid  red  erythematous  rash,  especially  in  the  early  stages, 
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and  later  petechise  are  not  uncommon.  The  latter  may  be  due  to  minute 
emboli  or  to  degeneration  of  the  vessels  without  occlusion.  They  are  most 
numerous  upon  the  abdomen  and  chest,  and  sometimes  have  a  distinctly  papu- 
lar as  well  as  petechial  character. 

Varieties. — The  great  diversity  of  the  symptoms  requires  the  description 
of  certain  types  of  the  affection  which  were  recognized  by  Kirkes  and  des- 
cribed in  his  earliest  writings. 

In  a  large  number  of  cases  the  disease  closely  resembles  typhoid  fever  in 
its  symptomatic  indications,  and  it  is  customary  to  speak  of  this  as  the  typhoid 
form.  In  certain  cases,  in  which  the  onset  is  not"  abrupt,  but  gradual  and 
attended  with  malaise  or  other  prodromal  symptoms,  the  resemblance  to 
typhoid  fever  at  its  onset  may  be  most  deceptive.  Later,  nervous  and 
abdominal  symptoms  become  pronounced,  the  patient  sinking  into  a  delir- 
ious or  stuporous  condition,  picking  at  the  bed-clothes,  and  slipping  down  to 
the  foot  of  the  bed  as  in  typhoid  fever.  The  tongue  becomes  dry  and  brown, 
sordes  collect  around  the  teeth  and  gums,  the  abdomen  is  distended,  the  spleen 
enlarged,  the  bowels  are  apt  to  be  relaxed,  and  tenderness  in  the  right  iliac 
fossa  may  be  present  from  the  lirst.  To  this  may  be  added  the  eruption, 
which,  though  not  like  the  characteristic  rash  of  typhoid  fever,  is  simulated 
in  certain  cases  of  the  latter  disease.  The  temperature  is  high  and  usually 
remittent,  but  may  at  times  be  continuous  at  103°  or  104°  during  the  entire 
course  of  the  disease. 

In  another  group  of  cases  the  disease  is  manifestly  of  pysemic  nature,  and 
to  such  the  term  "arterial  pyaemia,"  applied  by  Wilkes,  is  not  inappropriate. 
It  is  this  type  that  occurs  most  frequently  during  puerperal  septicsemia  or 
after  necrosis  of  bone  or  external  suppurations.  The  onset  is  abrupt  and 
attended  by  a  decided  chill.  Throughout  the  disease  the  temperature  is  highly 
remittent  or  even  intermittent,  and  attended  by  more  or  less  periodical  chills 
and  sweats.  The  patient  becomes  prostrated,  the  tongue  is  brown,  the  breath 
offensive,  tJse  skin  is  sallow  or  jaundiced,  and  emaciation  may  proceed  rapidly 
to  an  extreme  degi*ee.  Embolic  processes  of  a  suppurative  type  and  a  petech- 
ial eruption  may  finally  call  attention  to  the  cardiac  lesion. 

Sometimes  in  the  course  of  chronic  valvular  disease,  apparently  without 
cause,  fever  is  suddenly  developed  and  evidences  of  acute  endocarditis  become 
more  or  less  pronounced.  In  some  cases  there  is  nothing  but  a  moderate  ac- 
celeration of  the  pulse  and  respirations  and  the  occurrence  of  irregular  fever 
to  indicate  the  endocardial  disease ;  in  others  pronounced  symptoms  of  the 
typhoid  or  pysemic  type  may  mark  the  case. 

In  a  young  man  recently  under  my  care  for  chronic  aortic  disease,  ulcera- 
tive endocarditis  arose,  apparently  without  cause,  and  for  over  four  months  no 
more  decided  symptoms  occurred  than  slight  increase  in  pulse-rate  and  dys- 
pnoea and  moderate  elevation  of  the  temperature.  Finally  splenic  iufarctioji 
supervened,  and  death  soon  followed.  Similar  instances  have  been  recorded 
where  the  duration  was  over  a  year. 

Special  mention  must  be  made  of  the  cases  where,  with  irregular  fever  of 
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remittent  type,  copious  sweats,  and  distinct  endocarditis,  articular  symptoms 
appear.  Various  joints  may  be  affected  in  a  more  or  less  fugitive  manner,  or 
one  or  two  of  the  larger  joints  may  be  distinctly  inflamed.  It  may  be  difficult 
for  some  time  to  decide  that  the  fever  is  not  rheumatic  and  the  endocarditis 
and  arthritis  dependent  upon  it. 

Physical  Signs. — The  malignant,  like  the  simple,  form  of  endocarditis 
may  present  few  signs  in  certain  cases.  The  most  frequent  is  the  systolic 
blowing  murmur  heard  in  the  region  of  the  apex,  and  generally  indicative  of 
disease  of  the  mitral  valve.  It  must  be  remembered,  however,  that  systolic 
murmurs,  not  at  all  dependent  on  endocarditis,  are  often  heard  during  the  course 
of  fevers.  An  aortic  systolic,  or  more  rarely  diastolic,  murmur  may  be  pres- 
ent, and  the  latter  especially  is  significant  of  valvular  disease.  In  all  cases 
it  will  be  found  that  the  sounds  alter  from  day  to  day  in  character  and  posi- 
tion of  maximum  intensity.  Inspection  and  palpation  merely  reveal  the  over- 
action  of  the  heart,  and  in  protracted  cases  percussion  may  show  a  slight  en- 
largement, but  in  ordinary  cases  this  is  rarely  found.  The  existence  of  previous 
chronic  valvular  disease  would  of  course  be  indicated  by  the  altered  character 
of  the  physical  signs,  in  accordance  with  the  particular  lesion  present. 

Complications. — The  most  important  complications  are  those  which  result 
from  embolism,  but  they  have  been  sufficiently  detailed.  Pericarditis  and 
myocarditis  from  extension  or  from  embolism  are  conditions  of  great  gravity, 
and  manifest  themselves  by  the  unusual  and  early  depression  of  the  heart's  action 
and  by  physical  signs  varying  with  the  exact  nature  of  the  lesions.  Pneu- 
monia and  pleurisy  are  occasionally  met  with,  though  the  former  is  more  fre- 
quently antecedent  to  the  endocardial  disease.  The  pleural  effusion  is  not 
rarely  purulent  in  nature.  Gastric  and  intestinal  derangements  may  some- 
times reach  a  severe  grade,  even  without  embolism,  and  vomiting  and  exces- 
sive diarrhoea,  almost  choleraic  at  times,  may  continue  throughout  the  case. 
Meningitis  is  most  ~comm only  met  with  in  the  malignant  endocarditis  follow- 
ing pneumonia.  It  may  be  an  early  complication,  and  its  symptoms  may  com- 
pletely dominate  the  case. 

Diagnosis. — The  diagnosis  of  malignant  endocarditis  is  often  extremely 
difficult  from  the  fact  that  the  cardiac  condition  may  be  latent  or  overshadowed 
by  severe  complications.  The  disease  is  most  frequently  mistaken  for  typhoid 
fever,  rheumatic  fever,  or  ordinary  pyaemia.  The  distinction  from  typhoid 
fever  is  especially  difficult  when  the  endocarditis  is  obscure  in  origin  or  pri- 
mary and  when  prodromal  malaise  is  noted.  As  a  rule,  however,  the  onset  of 
malignant  endocarditis  is  abrupt,  the  temperature  is  irregular,  there  are  more 
or  less  well-defined  chills  and  sweats,  and  there  may  be  great  rapidity  of  the 
pulse,  oppression,  or  pain  to  direct  attention  to  the  heart.  The  abdominal  dis- 
tention and  splenic  enlargement  of  typhoid  fever  are  usually  more  decided 
than  in  malignant  endocarditis,  and  the  eruptions  are  essentially  different  in 
typical  cases.  The  frequency  with  which  precedent  organic  cardiac  disease 
will  be  discovered  is  an  important  point,  as  is  also  the  much  greater  fre- 
quency of  albuminuria  with  casts  in  malignant  endocarditis. 
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Rheumatic  fever  may  be  closely  simulated  for  a  time  when  the  ease  presents 
no  clear  septic  origin  and  is  marked  by  high,  irregular  fever,  copious  sv/eats, 
and  arthritis.  The  endocarditis  would  be  naturally  expected,  but  the  splenic  en- 
largement, the  embolic  symptoms,  the  petechise,  the  albuminuria  with  casts,  and 
the  total  failure  of  antirheumatic  remedies  will  soon  establish  the  diagnosis. 

It  is  hardly  proper  to  speak  of  the  diagnosis  from  pyaemia,  since  malignant 
endocarditis  is  in  reality  a  pyajmic  disease.  It  is  ifaportaut,  however,  to  dis- 
cover the  source  of  the  pyagmic  manifestations,  and  this  may  offer  no  little 
difficulty  when  the  cardiac  symptoms  are  not  pronounced.  In  the  absence  of 
pain  or  other  subjective  cardiac  symptoms,  the  rapidity  of  the  pulse  and  the 
embolic  manifestations  would  probably  draw  attention  to  the  endocardial 
lesion,  and  physical  examination  would  confirm  the  suspicion  of  malignant 
endocarditis.  In  cases  of  the  pyaemic  type  the  regularity  of  the  paroxysms 
of  chill,  fever,  and  sweat  may  be  such  as  to  simulate  very  closely  quotidian  or 
tertian  malarial  fever,  but  examination  of  the  blood  and  the  general  condi- 
tion of  the  patient  readily  exclude  this  disease. 

Difficulty  may  arise  in  certain  cases  occurring  in  the  course  of  chronic  val- 
vular disease  to  distinguish  the  malignant  from  the  simple  form  of  endocardi- 
tis ;  but  even  in  the  mildest  cases  the  temperature  is  more  irregular  and  pro- 
tracted, embolism  and  albuminuria  with  casts  are  more  frequent,  and  the 
prostration  of  the  patient  more  marked  in  the  former  than  in  the  latter. 

When  the  complications,  such  as  meningitis,  excessive  diarrhoea,  or  pulmo- 
nary infarction  and  abscess  mask  the  cardiac  condition,  careful  physical  exam- 
ination alone  will  prevent  error  in  diagnosis. 

Prognosis. — It  is  difficult  to  determine  whether  the  disease  ever  terminates 
otherwise  than  fatally.  Cases  of  the  protracted  form  in  the  course  of  chronic 
valvular  disease  have  been  known  to  recover,  but  it  is  doubtful  if  these 
belonged  to  the  class  of  simple  or  of  malignant  endocarditis.  Decided  cases 
are  always  fatal.  The  duration  varies  from  a  few  days  to  many  months.  The 
most  rapidly  fatal  are  those  in  which  a  decidedly  malignant  pysemic  condition 
has  preceded  the  endocardial  complication. 

Treatment. — The  management  of  malignant  endocarditis  is  practically 
that  which  obtains  in  other  forms  of  pyaemia,  with  attention  to  special  indica- 
tions. The  diet  of  the  patient  should  be  nutritious,  but  easily  assimilated,  and 
if  vomiting  interferes  with  the  taking  of  food,  rectal  alimentation  must  be 
instituted  at  once.  Whiskey  or  brandy  and  quinine  are  doubtless  the  most 
suitable  remedies  to  combat  the  septic  intoxication  and  to  maintain  the  powers 
of  the  patient.  In  addition  to  these,  it  may  necessary  to  still  further  stimulate 
the  heart  by  means  of  strychnine  and  digitalis,  but  it  is  best  to  avoid  the  latter 
until  the  evidence  of  increasing  cardiac  weakness  and  irregularity  of  the  pulse 
are  marked.  In  the  earlier  stages  the  over-action  of  the  heart  may  call  for 
treatment  which  will  steady  its  action.  Cold  applied  to  the  praecordial  region, 
either  by  a  bladder  filled  with  cracked  ice  or  by  Leiter's  coils,  will  usually 
accomplish  the  purpose,  and  is  preferable  to  cardiac  depressants. 
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CHRONIC  ENDOCARDITIS;  VALVULAR  DISEASE. 

Synonyms.  — Sclerotic  endocarditis ;  Interstitial  endocarditis.  Chronic 
endocarditis  and  chronic  valvular  disease  are  practically  synonyms,  since  it  is 
the  endocardium  of  the  valves  which  is  affected  in  the  great  majority  of 
cases. 

Etiology. — Two  classes  of  cases  maybe  distinguished — those  which  fol- 
low acute  endocarditis,  and  those  which  are  from  the  beginning  chronic  in 
nature. 

Cases  of  the  first  class  may,  in  most  instances,  be  traced  to  an  attack  of 
acute  rheumatism,  though  the  endocarditis  of  chorea  and  the  infectious  fevers 
forms  the  starting-point  in  a  certain  number.  The  frequency  with  which  artic- 
ular rheumatism  is  complicated  by  acute  endocarditis  has  been  referred  to  in  the 
description  of  the  latter  disease,  and  also  the  regularity  with  which  the  acute 
form  of  endocarditis  passes  into  a  chronic  condition.  In  general  it  may  be 
stated  that  of  all  cases  of  valvular  disease  over  one-half  may  be  traced  to  a 
rheumatic  origin.  It  must,  moreover,  be  recalled  that  vague  and  aberrant 
types  of  rheumatic  disease  are  sometimes  the  occasion  of  valvular  affections, 
and  there  is  reason  to  think  that  a  slow  and  primarily  chronic  endocarditis 
may  occur  in  persons  who  have  never  had  any  acute  manifestations  of  rheu- 
matism beyond  certain  indefinite  pains.  Chronic  valvular  endocarditis  of 
rheumatic  origin  is  more  common  in  youthful  persons  than  in  those  beyond 
middle  age,  and  in  a  great  majority  of  cases  it  affects  the  mitral  valves. 

All  must  have  noted  the  frequency  with  which  cases  of  unsuspecjted  chronic 
valvular  disease  are  met  in  children  or  young  adults.  Often  the  patient  can 
refer  to  no  acute  attack  connected  with  the  heart.  It  is  evident  that  in  far 
more  cases  than  is  commonly  suspected  acute  endocarditis  occurs  insidiously 
as  an  expression  of  rheumatism,  as  a  complication  of  scarlatina,  rubeola,  or 
diphtheria,  or  as  an  idiopathic  affection. 

The  second  class,  or  that  in  which  the  endocarditis  is  chronic  from  the  first, 
results  from  a  variety  of  causes,  for  the  most  part  the  same  as  those  which 
induce  arterio-sclerosis.  Among  these  causes  syphilis,  alcoholism,  and  gout 
are  prominent,  and  in  each  the  existence  of  noxious  substances  in  the  blood 
seems  to  play  an  important  part  in  the  occurrence  of  endocarditis.  Excessive 
muscular  labor  is  an  important  cause  which  has  not  been  fully  appreciated  by 
most  writers.  The  constant  high  tension  of  the  arterial  system  and  the  strain 
upon  the  valves  doubtless  occasion  slight  injuries  to  the  endocardium,  which 
afterward  set  on  foot  the  chronic  sclerotic  process  (Roy  and  Adami).  Bright's 
disease  and  arterio-sclerosis  are  closely  allied  to  muscular  strain  in  the  manner 
in  which  they  lead  to  valvular  disease,  but  they  may  themselves  be  the  result 
of  the  same  causes  as  those  producing  the  valvular  disease.  Chronic  malaria, 
various  cachexise,  and  chlorosis  have  been  considered  among  the  causes,  but 
the  evidence  is  less  certain  in  these  conditions.  In  a  small  number  of  cases 
the  valvular  disease  seems  traceable  to  pregnancy  and  the  puerperal  state. 

The  popular  belief  in  an  hereditary  predisposition  to  valvular  disease  seems 


280 


DISEASES  OF  THE  ENDOCARDIUM. 


to  have  some  foundation  in  fact,  though  perhaps  in  many  cases  the  tendency  is 
to  be  explained  by  the  liability  of  certain  persons  to  rheumatism  and  other 
conditions  which  lead  to  valvular  affections.  Some  years  ago  a  family  was 
under  my  observation  in  which  the  father,  mother,  and  two  sons  were  subjects 
of  chronic  valvular  disease.  The  father  and  one  son  had  been  under  treat- 
ment for  acute  rheumatism,  while  the  other  son  and  mother  were  said  to  have 
been  affected.  Three  of  the  cases  have  since  died,  each  of  them  suddenly ; 
the  fourth  is  still  living.  Virchow  pointed  out  that  there  is  a  special  predis- 
position in  cases  of  hypoplasia  of  the  heart  and  aorta,  such  as  occurs  in  some 
instances  of  chlorosis ;  and  the  frequency  with  which  malformed  valves  are 
found  to  be  thickened  and  indurated  is  too  striking  to  be  considered  a  coinci- 
dence. In  each  of  the  seventeen  cases  of  bicuspid  aortic  valves  reported  by  Os- 
ier the  leaflets  were  sclerotic,  and  Lloyd  found  the  same  in  the  aortic  valves  of 
a  child  of  but  thirteen  months. 

The  age  at  which  valvular  disease  is  most  apt  to  occur  differs  with  the 
valves  considered.  Foetal  endocarditis  affects  the  right  side  of  the  heart  in  an 
overwhelming  majority  of  cases.  After  birth  the  greater  number  of  cases 
arise  during  adolescence  and  early  adult  life,  when  rheumatism  and  infec- 
tious diseases  are  common  ;  and  in  this  case  the  mitral  valve  is  generally  in- 
volved. Aortic  disease  is  much  more  common  in  persons  of  advanced  years, 
but  may  be  met  with  in  young  men,  especially  those  whose  occupation  involves 
unusual  muscular  exertion,  as  in  the  case  of  blacksmiths,  miners,  and  soldiers 
during  campaigns.  In  the  case  of  soldiers  it  has  been  held  that  the  frequency 
of  syphilis  is  the  important  etiological  factor,  but,  as  Myers  pointed  out, 
syphilis  is  quite  as  common  among  sailors,  and  valvular  affections  much 
less  so. 

In  itself,  sex  probably  exerts  no  special  predisposition,  but,  on  the  whole, 
women  are  more  frequently  affected  than  men.  The  explanation  of  this  is 
perhaps  to  be  found  in  the  greater  frequency  of  rheumatism  and  chorea  among 
young  women  and  girls.  Mitral  stenosis,  in  particular,  is  common  in  women, 
being  nearly  four  times  as  frequent  in  women  as  in  men  in  the  statistics  of  F. 
J.  Smith.  Aortic  disease  is  about  three  times  as  common  in  men  as  in  women, 
according  to  the  same  observer,  and  here  the  frequency  of  gout  and  syphilis 
and  muscular  strain  offers  a  ready  explanation. 

A  small  number  of  cases  is  directly  traceable  to  traumatism.  The  sudden 
and  severe  strain  accompanying  a  fall  or  crush  is  supposed  by  Peacock  to  be 
the  immediate  cause  in  these  cases,  and  various  forms  of  valvular  laceration 
have  been  recorded.  In  examining  the  heart  soon  after  the  patient  had  been 
subjected  to  a  heavy  fall  or  crush,  I  have  in  at  least  half  a  dozen  cases  de- 
tected a  decided  systolic  murmur,  apparently  of  mitral  origin,  where  I  know 
by  eai'lier  examination  that  the  heart  had  previously  been  healthy.  In  most 
cases  this  has  passed  away  gradually  under  the  influence  of  prolonged  rest, 
but  it  has  persisted  in  at  least  two  instances  in  the  form  of  chronic  valvular 
disease. 

Morbid  Anatomy. — Beginning  in  acute  endocarditis  or  as  a  chronic  pro- 
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cess  from  the  first,  the  earliest  change  in  the  valves  is  a  moderate  thickening 
along  the  line  of  contact ;  that  is,  in  the  case  of  semilunar  valves  on  the 
ventricular  face  near  the  free  edge  and  involving  the  Arantian  body,  and  in 
.  case  of  the  auriculo-ventricular  valves  on  the  auricular  surface.  The  endo- 
cardium becomes  dull  and  opaque,  and  the  thickening  is  nodular  or  uniform. 
Subsequently  the  process  extends  to  the  other  portions  of  the  valves,  so  that 
they  become  uniformly  thickened  and  lose  their  customary  elasticity.  The 
minute  changes  involved  consist  in  proliferation  of  the  endothelium  and  infil- 
tration of  the  subendothelial  connective  tissue  with  round  cells,  and  subsequent 
organization  into  connective  tissue.  In  the  later  stages  the  sclerotic  tissue  un- 
dergoes contraction,  and  the  valves  in  consequence  become  curled  and  dis- 
torted, and  may  be  reduced  to  mere  stumps.  In  other  cases,  and  particularly 
after  acute  endocarditis,  neighboring  leaflets  are  agglutinated,  at  times  so  accu- 
rately that  the  original  edges  are  scarcely  visible,  and  together  they  suffer  the 
further  changes  seen  in  separate  segments.  Similarly,  though  far  less  com- 
monly, one  or  more  of  the  leaflets  may  be  firmly  attached  to  the  adjacent  ven- 
tricular wall,  or,  in  the  case  of  the  aortic  valves,  to  the  intima  of  the  aorta. 
From  the  valves  the  sclerotic  changes  extend  to  the  neighboring  structures. 
When  the  aortic  valves  are  involved,  the  tissues  at  the  insertion  of  the  leaflets 
become  thickened,  and  a  more  or  less  dense  and  inelastic  ring  is  formed,  from 
which  the  distorted  valves  project  into  the  vessel.  In  the  case  of  the  mitral 
valve  the  chordae  tendineae  become  thickened  and  rigid,  the  process  extending 
from  the  edge  of  the  valve  toward  the  papillary  muscles,  which  themselves  are 
finally  invaded  at  their  ends.  The  thickened  chordae  contract  and  draw  the 
valvular  segments  forward  into  the  ventricle,  giving  rise  to  an  appearance  not 
inaptly  likened  to  that  of  a  funnel  extending  into  the  ventricle.  At  the  same 
time,  the  valvular  ring  may  be  affected,  as  in  the  case  of  the  aortic  valves. 
With  the  union  of  the  adjoined  edges  of  the  mitral  leaflets  the  orifice  may  in 
this  manner  be  reduced  to  a  mere  slit  or  buttonhole,  or,  more  rarely,  there 
may  be  a  rounded  orifice  which  will  admit  but  the  point  of  a  finger  or  a  quill. 
In  other  cases  of  mitral  disease  the  contraction  of  the  chordae  and  the  papillary 
muscles  leads  to  a  widening  of  the  orifice,  but  the  curling  of  the  edges  of  the 
valves  is  less  commonly  observed  than  in  the  aortic  leaflets.  In  the  latter  also 
a  somewhat  funnel-like  appearance  is  sometimes  produced  by  union  of  the  cusps 
and  contraction  of  the  free  edge,  but  this  is  much  less  frequently  observed  than 
in  the  case  of  the  mitral  valve. 

The  final  changes  in  sclerotic  valves  are  similar  to  those  seen  in  patches  of 
sclerosis  in  arteries.  Fatty  degeneration  and  necrotic  changes  lead  to  the  for- 
mation of  atheromatous  ulcers,  which  may  be  seen  unchanged  or  further  altered 
by  d'^position  of  lime-salts.  The  most  extreme  degrees  of  valvular  distortion 
may  be  thus  produced  ;  and  sometimes  the  valves  in  their  entirety,  as  well  as 
the  subvalvular  ring,  may  be  completely  calcified.  The  formation  of  true  car- 
tilage has  been  observed  in  a  few  instances,  but  the  terms  "  ossification  "  and 
"  chondrification  "  of  the  valves,  formerly  in  use,  were  applied  from  a  miscon- 
ception of  the  real  nature  of  the  process. 


282 


DISEASES  OF  THE  ENDOCARDIUM. 


The  thickened  and  ulcerated  or  calcareous  valves  invite  tlie  deposition  of 
fibrin  from  the  circulating  blood,  and  may  occasionally  become  capped  with 
Avarty  deposits  not  unlike  those  of  acute  endocarditis,  or  the  latter  disease, 
in  either  its  simple  or  malignant  form,  may  actually  supervene.  It  is  import- 
ant to  distinguish  between  the  ulcers  of  malignant  endocarditis  occurring  on 
sclerotic  valves  and  the  atheromatous  ulcers  above  referred  to ;  but  little  dif- 
ficulty is  experienced  when  the  necrotic  appearance  and  the  tendency  to  exten- 
sive calcareous  deposition  found  in  the  latter  are  carefully  observed. 

The  alterations  in  the  valves  lead  to  derangement  of  their  functions — on 
the  one  hand,  to  backward  regurgitation  of  the  blood,  when  the  segments  are 
so  curled,  distorted,  or  stiifened  as  to  be  incapable  of  accurately  closing  the 
orifice ;  and,  on  the  other  hand,  to  obstruction  to  the  outward  flow  of  the 
blood  when  the  agglutination  or  rigidity  of  the  segments  or  the  infiltration 
and  contraction  of  tlie  valvular  ring  render  the  orifice  narrow  or  constricted. 
It  is  customary  to  speak  of  the  former  as  insufficiency  of  the  valves,  of  the 
latter  as  stenosis  or  constriction. 

The  existence  of  either  condition  must  necessarily  lead  to  imperfect  circu- 
lation of  blood  through  the  heart,  and,  unless  some  relief  be  olfered,  this 
stagnation  will  be  followed  by  serious  consequences;  and  indeed,  in  cases  of 
sudden  destruction  of  valvular  segments  by  traumatism,  a  fatal  issue  is  fre- 
quently observed.  In  chronic  valvular  disease,  however,  the  imperfections  in 
the  valvular  mechanism  are  developed  slowly,  and  coincidently  nature  pro- 
vides compensatory  changes  in  the  structure  of  the  heart  which  serve  to  main- 
tain the  proper  circulation.  It  has  been  shown  by  Jaksch  that  when  one  seg- 
ment of  the  valve  is  shortened  by  sclerosis,  a  compensatory  lengthening  of  the 
other  segments  may  develop  and  prevent  regurgitation  ;  but  cases  of  this 
kind  are  highly  exceptional.  The  usual  method  of  compensation  is  naturally 
by  an  increase  in  the  size  and  power  of  the  heart-walls.  For  example,  it  is 
clear  that  the  effects  of  a  narrowing  at  the  aortic  orifice  may  be  overcome  by 
inci'eased  force  of  the  ventricle,  whereby  the  pressure  under  which  the  blood 
is  propelled  makes  up  for  the  contraction  of  the  orifice.  So  too  in  cases  of 
regurgitation  at  the  same  valve,  hypertrophy  of  the  ventricle  would  provide 
for  a  sufficient  expulsion  of  blood  at  each  systole  to  maintain  the  arterial 
supply,  and  at  the  same  time  to  allow  for  the  quantity  returning  to  the  heart 
through  the  insufficient  valve.  In  this  way  hypertrophy  of  the  heart  in  val- 
vular disease  may  be  explained  on  purely  mechanical  principles,  the  amount 
of  enlargement  being  proportioned  to  the  necessities  of  the  circulation.  Coin- 
cidently with  hypertrophy  the  cavities  become  more  or  less  enlarged,  from  the 
fact  that  a  greater  quantity  of  blood  is  contained  within  them,  and  the  pres- 
sure exerted  in  systole  is  higher,  than  in  the  nonnal  heart.  The  degree  of 
enlargement  of  the  heart  thus  produced  may  reach  extreme  proportions.  Fre- 
quently the  weight  is  from  20  to  25  ounces ;  Fagge  and  Dulles  each  reported 
a  case  in  which  the  weight  was  48  ounces  ;  and  extreme  weights  liave  been 
recorded — as  53  ounces  by  Beverly  Robinson,  57  ounces  by  Clark,  and  even  64 
ounces  by  Stokes.    The  heart  may  remain  in  this  condition  for  various  periods 
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of  time,  but  eventually  further  changes  are  observed  in  its  structure,  and 
secondary  alterations  occur  in  remote  organs  and  tissues. 

As  a  result  of  advancing  imjjerfections  in  the  valves  or  of  associated 
changes  in  the  root  of  the  aorta  and  coronary  vessels,  the  circulation  in  these 
arteries  is  interfered  with  and  cardiac  degenerations  supervene.  The  same 
result  follows  or  is  hastened  by  general  systemic  disease  or  increasing  anaemia. 
The  muscular  structure  suffers  parenchymatous  and  fatty  degeneration,  which 
may  be  seen  in  scattered  areas  as  dull,  lead-colored,  or  yellowish  spots  or 
streaks,  visible  through  the  endocardium.  Very  rarely  the  muscular  structure 
becomes  uniformly  fatty.  In  aortic  lesions,  and  especially  when  the  coronary 
arteries  are  sclerotic,  fibroid  changes  may  form  an  important  element,  and 
nodules  of  cicatricial  myocarditis  are  seen  within  the  muscular  substance  and 
invading  the  papillary  muscles.  The  same  lesions,  however,  may  be  due  to 
direct  extension  from  the  endocardial  lining  in  mural  or  even  valvular  endo- 
carditis. Eventually  fatty  degeneration  also  occurs.  The  heart-substance,  weak- 
ened by  such  degenerative  changes,  is  no  longer  able  to  withstand  the  increased 
endocardial  pressure,  and  excessive  dilatation  of  the  cavities  results,  in  conse- 
quence of  which  the  circulation  cannot  be  maintained  and  venous  congestion 
of  distant  organs  ensues. 

The  remote  effects  of  failing  circulation  fall  most  naturally  and  with  great- 
est weight  upon  the  lungs.  Even  when  compensation  is  fairly  maintained, 
there  is  excessive  distention  of  the  puljuonary  vessels,  and  when  unusual 
efforts  tax  the  cardiac  power  such  congestion  increases  in  extent.  With  failing 
compensation  increasing  degrees  of  distention  of  the  pulmonary  vessels  grad- 
ually lead  to  permanent  dilatations,  and  even  a  high  grade  of  varicosity  may 
be  seen.  The  lung-structure  loses  its  elasticity,  and  is  dark  and  cedematous. 
Gradually  the  interstitial  tissues  proliferate,  and  the  condition  known  as  brown 
induration  is  developed.  The  sluggish  circulation  sometimes  leads  to  the 
formation  of  thrombi  in  the  pulmonary  vessels,  and  extensive  infarctions  or 
areas  of  atelectasis  are  produced.  Pulmonary  collapse  may  also  result  in  a 
purely  mechanical  way  ftom  pressure  of  an  enlarged  left  auricle  upon  the 
lung  or  bronchus,  as  in  the  cases  of  King  and  of  Friedreich,  or  of  a  dilated 
and  hypertrophied  ventricle,  as  I  have  seen. 

Congestion  of  the  liver  causes  enlargement  of  the  organ,  and  on  section 
the  characteristics  of  the  nutmeg  liver,  in  which  the  distended  intralobular 
veins  form  a  dark  centre  surrounded  by  the  lighter-colored  liver-cells,  are 
observed.  Later  the  liver-cells  undergo  fatty  degeneration,  and  finally  the 
whole  organ  may  become  reduced  in  size,  indurated,  and  cyanotic.  Congestion 
and  catarrh  of  the  bile-duct  may  be  present  at  the  same  time  and  lead  to 
important  clinical  manifestations.  The  kidneys  are  enlarged  and  deep-red  in 
color ;  later  they  become  smaller  and  indurated  ;  and  a  genuine  nephritis  may 
arise  as  a  complication.  The  spleen  is  enlarged  and  firmer  than  normal ;  its 
substance  is  deeply  cyanotic.  The  mucous  membrane  of  the  stomach  and 
intestines  is  swollen  and  catarrhal,  and  there  may  be  hgeniorrhagic  extravasa- 
tions and  subsequent  erosion,  forming  superficial  ulcers.   When  the  congestion 
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has  been  long  continued  the  mucous  membrane  is  thickened  and  the  rugse 
are  prominent. 

The  roughened  and  ulcerated  condition  of  the  valves  and  the  presence  of 
fibrinous  deposits  upon  them  readily  explain  the  frequency  of  embolism. 
Another  source  from  which  emboli  are  sometimes  derived  is  the  formation  of 
thrombi  formed  within  the  cavities  or  in  the  peripheral  veins,  owing  to  the 
sluggish  circulation  of  the  blood.  The  nature  and  situation  of  the  embolic 
manifestations  are  the  same  as  in  the  case  of  acute  endocarditis,  the  spleen, 
kidneys,  and  brain  being  the  most  frequent  seats.  More  rarely  emboli  may 
occlude  the  vessels  of  the  extremities,  of  the  retina,  and  of  the  mesenteric 
arteries,  or,  in  cases  of  disease  of  the  valves  of  the  right  heart,  the  branches 
of  the  pulmonary  artery.  Emboli  derived  from  venous  thrombosis  are  also 
apt  to  lodge  in  the  vessels  of  the  lungs. 

Chronic  endocarditis  affecting  the  mural  endocardium  is  of  much  rarer 
occurrence  than  that  seen  upon  the  valves,  but  may  arise  independently  or  as 
a  result  of  valvular  disease  where  a  roughened  valve  impinges  upon  the  wall 
of  the  heart.  The  appearance  presented  by  such  lesions  is  usually  that  of  a 
dense  white  spot  slightly  elevated  above  the  surface.  The  underlying  muscu- 
lar substance  is  regularly  involved  in  its  superficial  portions,  or  even  extensive 
myocarditis  may  result.  Stenosis  of  the  conus  arteriosus  may  be  brought 
about  by  the  subsequent  contraction  of  an  annular  zone  of  sclerotic  endocar- 
ditis and  myocarditis,  the  right  heairt  being  most  frequently  so  affected,  and 
generally  during  foetal  life.  Occasionally,  however,  such  a  lesion  is  found  in 
the  left  heart,  and  'post-naial  in  origin. 

The  special  changes  in  the  different  portions  of  the  heart  will  be  most 
appropriately  considered  in  the  description  of  the  individual  valvular  lesions. 

Mitral  Insufficiency. 

Mitral  insufficiency  is  by  far  the  commonest  form  of  valvular  defect,  but 
there  is  difficulty  in  estimating  the  exact  frequency,  -because,  on  the  one  hand, 
clinical  evidence  is  uncertain  in  many  cases,  and,  on  the  other  hand,  there  is  no 
invariable  test  by  which  moderate  degrees  of  incompetence  of  the  valve  may 
be  ascertained  post-mortem  when  clinical  signs  point  to  its  existence. "  Unasso- 
ciated  with  other  lesions,  it  probably  constitutes  from  30  to  40  per  cent,  of  all 
cases,  and  in  at  least  as  many  more  it  is  associated  with  other  valvular  defects. 

It  is  slightly  more  common  in  women  than  in  men,  and  for  the  most  part 
affects  younger  persons  than  do  lesions  of  the  aortic  valve.  In  the  great 
majority  of  cases  mitral  regurgitation  may  be  traced  to  a  rheumatic  origin. 

Insufficiency  of  the  mitral  leaflets  may  be  due  to  the  changes  in  the  valves 
resulting  from  endocarditis,  or  may  be  "  relative  "  when  the  normal  segments 
are  unable  to  close  the  orifice,  ■  owing  to  excessive  dilatation  of  the  ventricle  or 
to  imperfect  apposition  resulting  from  improper  action  of  the  papillary  muscles. 
As  a  result  of  chronic  endocarditis  the  leaflets  may  be  curled  or  contracted,  so 
as  to  be  incompetent,  but  more  commonly  are  retracted  by  thickened  and 
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stiffened  chordae  tendinse  or  by  agglutination  and  rigidity  of  the  segments 
themselves.    There  is  very  often  a  certain  amount  of  stenosis  associated. 

Relative  insufficiency,  due  to  dilatation  of  the  ventricle,  is  common  in  cases 
of  idiopathic  dilatation,  or  may  follow  aortic  lesions  with  failure  of  the  left 
ventricle.  The  result  in  either  case  is  inability  of  the  mitral  segments  to 
close  the  dilated  orifice,  and  regurgitation,  with  all  the  secondary  changes 
in  the  auricle,  lungs,  and  right  heart,  speedily  ensues.  Compensating  condi- 
tions are  naturally  less  apt  to  develop,  since  the  relative  mitral  insufficiency 
is  itself  a  terminal  development.  In  the  course  of  fevers  or  of  cardiac 
degenerations  from  other  causes  slight  regurgitation  may  residt  from  failure 
of  the  proper  muscular  tone  necessary  to  the  exact  apposition  of  the  val- 
vular segments. 

The  primary  effect  of  regurgitation  of  blood  into  the  left  auricle  is  dilatation 
of  this  cavity,  and  subsequently  there  is  some  hypertrophy  of  its  muscular  tis- 
sue to  compensate  for  the  increased  demand  required  in  its  contraction.  The 
amount  of  hypertrophy  of  which  the  auricles  are  capable  is,  however,  never 
great,  and  may  often  be  practically  ignored.  The  increased  tension  in  the 
auricle  and  the  hypertrophy  of  its  walls  cause  increased  expulsion  of  blood  at 
each  auricular  systole,  and  therefore  overfilling  and  dilatation  of  the  left  ven- 
tricle, which  in  turn  hypertrophies  sufficiently  to  maintain  the  normal  pressure 
in  the  aorta  in  spite  of  the  regurgitation  into  the  auricle.-  The  most  extreme 
degree  of  ventricular  hypertrophy  may  be  thus  produced,  and  may  persist  for 
many  years.  The  backward  pressure  of  the  blood  at  the  same  time  leads  to 
dilatation  of  the  pulmonary  vessels  and  to  the  pulmonary  changes  incident 
upon  congestion  of  the  lesser  circulation,  and  finally  hypertrophy  of  the  right 
ventricle  results  from  the  increased  pulmonic  tension.  By  these  successive 
changes  the  circulation  through  the  heart  and  lungs  is  maintained  at  approx- 
imately a  normal  condition  until  the  myocardial  degenerations,  which  manifest 
themselves  by  failing  compensation,  have  developed.  At  this  stage  the  left 
ventricular  cavity  undergoes  increased  dilatation,  and  the  right  ventricle,  unable 
to  cope  with  the  increasing  regurgitation,  becomes  excessively  dilated,  per- 
mitting tricuspid  regurgitation  and  general  venous  engorgement.  The  changes 
described  may  remain  stationary  for  considerable  periods  of  time.  Thus,  it  is 
not  unusual  to  find  moderate  mitral  insufficiency,  with  hypertrophy  of  the  left 
ventricle  and  but  little  enlargement  of  the  right  ventricle,  persisting  for  years, 
and  even  when  dilatation  of  the  right  ventricle  has  occurred  from  improper 
exertion  or  intercurrent  pulmonary  disease,  restoration  to  the  previous  condi- 
tion may  often  be  secured  by  rest  and  suitable  treatment.  On  the  other  hand, 
there  is  constant  danger  when  the  heart  is  in  this  state  of  delicate  equipoise 
that  strain  or  fatigue  will  overtax  it  and  break  the  compensation,  whereupon 
alarming  symptoms  may  develop  abruptly. 

Physical  Signs. — Inspection. — The  apex-beat  is  displaced  to  the  left  and 
downward  according  to  the  degree  of  enlargement  of  the  left  ventricle.  Some- 
times, and  especially  in  children,  there  may  be  decided  bulging  of  the  praecor- 
dial  region  and  cardiac  impulse  is  generally  diffuse.    When  the  right  ventricle 
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has  become  dilated,  epigastric  pulsation  is  usually  observed,  and  I  have  even 
seen  a  distinct  pulsating  tumor  in  this  region,  no  doubt  the  congested  and 
enlarged  left  lobe  of  the  liver  pressed  forward  by  the  right  ventricle.  Occa- 
sionally no  apex-beat  can  be  detected,  and  the  epigastric  pulsation  alone  is 
visible,  the  enlarged  right  ventricle,  from  its  position  anteriorly  to  the  left 
ventricle,  displacing  the  latter  from  the  chest-wall.  These  extreme  cases  of 
pulsating  liver  or  of  prominent  pulsating  epigastrium  seem  to  require  for  their 
full  development  a  state  of  relaxation,  with  or  without  degeneration,  of  the 
diaphragm.  When  compensation  is  failing,  the  lips,  fingers,  nose,  and  ears 
grow  dusky  and  general  cyanosis  may  be  observed.  Jaundice  is  occasionally 
pr'esent  in  slight  degree. 

Palpation. — The  apex-beat  is  found  displaced  and  is  abnormally  strong. 
There  is  often  in  addition  diffuse  pulsation,  and  occasionally  a  systolic  thrill 
may  be  felt  by  placing  the  palm  of  the  hand  and  the  fingers  flat  upon  the 
prsecordium.  The  pulse  is  often  entirely  normal,  though  on  exertion  it  be- 
comes rapid  and  perhaps  iri'egular.  With  failing  compensation  irregularity 
may  become  decided.  The  sphygmographic  tracing  is  in  no  wise  characteristic, 
showing  at  most  irregularity. 

Percussion. — The  cardiac  dulness  is  primarily  increased  toward  the  left, 
sometimes  as  far  as  the  anterior  axillary  line.  Some  increase  in  an  upward 
direction  along  the  kft  border  of  the  sternum  may  indicate  the  auricular  dis- 
tention, and  the  dulness  of  the  right  ventricle  may  extend  beyond  the  right 
borders  of  the  sternum  and  quite  to  the  mammary  line  in  extreme  cases. 

Auscultation. — The  characteristic  sign  of  regurgitation  at  the  mitral 
orifice  is  a  systolic  murmur,  best  heard  at  the  apex,  and  most  strongly  trans- 
mitted to  the  left  axilla  and  even  to  the  back.  This  murmur  varies  much 
in  length,  force,  and  quality.  In  contradistinction  to  hfemic  murmurs  the 
mitral  systolic  murmur  is  but  seldom  soft,  and  even  more  rarely  is  it  musical. 
It  may  be  so  hard  and  harsh  as  to  be  audible  at  a  distance  of  six  or  even 
twelve  inches  from  the  chest-wall,  and  to  be  transmitted  not  only  to  all  parts 
of  the  chest,  but  along  the  spine  down  to  the  lumbar  region  and  upward  to  the 
top  of  the  head.  It  must  not  be  supposed  that  the  force  and  quality  of  the 
murmur  are  safe  indications  of  the  gravity  of  the  valvular  lesion  :  the  contrac- 
tile power  of  the  ventricle  counts  for  much  in  this  respect,  and  a  very  serious 
lesion  may  be  attended  with  but  a  weak  murmur.  The  first  sound  is  modified 
or  partly  concealed,  or  even  entirely  obliterated,  by  the  murmur.  The  second 
sound  at  the  apex  may  be  weak,  but  at  the  pulmonic  cartilage  is  nearly  always 
sharply  accentuated.  When  right  ventricular  dilatation  becomes  extreme,  a  sys- 
tolic murmur  of  tricuspid  insufficiency  may  be  superadded,  but  is  sometimes  dif- 
ficult to  distinguish  from  the  existing  mitral  murnnir.  Where  the  enlarged 
right  ventricle  has  displaced  the  left  ventricle  from  the  chest-wall,  I  have 
known  the  mitral  murmur  to  grow  faint  and  almost  inaudible,  and  to  return 
to  its  previous  character  when  compensation  has  been  restored.  I  would  call 
special  attention  to  the  cases  where,  owing  to  such  enlargement  of  the  right 
side  of  the  heart,  the  impulse  is  largely  produced  by  the  right  ventricle,  and 
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when  a  mitral  systolic  murmur  may  be  inaudible  at  the  apex-beat  but  become 
clearly  marked  at  a  little  distance  to  the  left. 

It  should  be  remembered  that  softer  systolic  murmurs,  more  or  less  local- 
ized at  the  apex,  may  be  hseniic  in  origin  or  produced  by  the  expulsion  of  air 
from  the  overlying  lingula  of  the  left  lung.  The  sharp  localization  of  such 
murmurs,  and  in  the  case  of  the  latter  its  increase  after  full  inspiration,  serve 
to  distinguish  them  from  the  murmur  of  mitral  insufficiency. 

Even  when  the  murmur  is  organic  it  may  be  noted  in  some  cases  that  it  is 
affected  by  respiration,  being  considerably  reinforced  during  respiration,  or  else 
heard  best  during  held  expiration ;  or  it  is  influenced  by  the  position  of  the 
patient,  and  heard  much  more  clearly  in  the  recumbent  position  ;  or  it  varies 
in  intensity  at  different  examinations,  owing  to  varying  degrees  .of  cardiac 
activity,  so  that  it  may  even  be  temporarily  absent  and  be  recalled  by  exertion. 

Naunyn  and  later  Balfour  pointed  out  that  in  some  cases  of  mitral  regurgi- 
tation the  murmur  is  heard  with  maximum  intensity  in  the  second  or  third 
interspace  near  the  left  border  of  the  sternum,  and  that  this  is  probably  due  to 
the  superficial  position  of  part  of  the  left  auricle  at  this  point.  In  such  cases 
confusion  with  pulmonic  stenosis  might  arise,  but  the  murmur  has  not  the 
upward  transmission  of  a  pulmonary  murmur  and  is  usually  at  the  same  time 
audible  over  the  apex. 

Mitral  Stenosis. 

Mitral  stenosis  is  far  less  common  than  regurgitation,  but  the  conditions 
are  often  associated,  and  in  a  majority  of  cases  of  stenosis  insufficiency  coexists, 
though  the  narrowing  is  the  dominating  condition.  It  is  more  frequent  in 
women  than  in  men,  the  proportion  being  about  four  to  one,  and  is  generally 
met  with  in  young  persons.  The  evidence  in  favor  of  congenital  stenosis  is 
not  so  certain  as  has  "been  held,  though  a  few  luidoubted  cases  have  been 
observed. 

Rheumatism  is  the  most  common  cause,  and  my  observation  agrees  with 
that  of  some  other  observers,  that  it  follows  the  subacute  forms  rather  than 
the  acute.  Certainly  mitral  stenosis  often  develops  insidiously,  and  cannot  be 
traced  to  a  definite  time  of  origin.  The  morbid  changes  in  the  valve  consist 
of  thickening  and  rigidity  of  the  segments  and  chordae  tendinese,  moi^e  or  less 
fusion  of  the  segments  at  their  edges,  and  finally  calcareous  infiltration.  The 
valve  is  thus  converted  into  a  rounded  or  flattened  and  rigid  funnel  projecting 
into  the  ventricle.  In  the  former  case  the  orifice  is  reduced  to  a  narrowly  con- 
tracted ring  scarcely  admitting  the  point  of  a  finger  ;  in  the  latter — and  this  is 
much  more  common — the  orifice  is  slit-  or  chink-like,  and  commonly  known 
as  the  "  button-hole  mitral."  It  is  evident  that  with  such  high  grades  of 
rigidity  there  is  inability  to  close  as  well  as  open,  and  regurgitation  is  there- 
fore always  present,  though  of  slight  degree.  On  the  other  hand,  a  certain 
amount  of  stenosis  may  develop  in  the  course  of  insufficiency  as  the  valvular 
changes  become  more  marked.  Stenosis  may  be  produced  at  the  mitral  orifice 
when  the  valves  are  normal  by  infiltration  of  the  valvular  ring  and  by  the 
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presence  of  large  calcareous  masses  projecting  from  the  wall  of  the  ventricle. 
Such  cases,  however,  are  extremely  rare. 

The  cardiac  changes  following  mitral  stenosis  are  manifested  in  a  backward 
direction.  The  obstacle  offered  to  the  passage  of  blood  through  the  mitral 
orifice  leads  to  dilatation  of  the  left  auricle,  sometimes  of  extreme  degree,  as 
in  the  case  of  Friedreich  referred  to.  Usually  some  hypertrophy  accompanies 
the  dilatation,  and  the  auricular  wall  may  be  twice  its  normal  thickness ;  but 
in  the  late  stages  the  walls  are  very  thin.  The  distention  of  the  left  auricle 
in  turn  causes  congestion  of  the  pulmonary  vessels  and  secondary  changes  in 
the  structure  of  the  lungs.  No  other  valvular  lesion  so  constantly  produces 
extreme  grades  of  pulmonary  congestion.  In  many  cases  a  condition  of  hyper- 
tension is  maintained  in  the  lesser  circulation  for  years,  the  lung-tissue  in  such 
cases  slowly  undergoing  the  sclerotic  changes  which  lead  to  cyanotic  induration, 
and  the  walls  of  the  blood-vessels  becoming  at  the  same  time  more  or  less 
sclerosed.  In  a  recent  case  I  found  decided  atheroma  of  the  pulmonary  ves- 
sels to  their  remotest  branches,  with  thrombosis  in  several,  and  extensive  hasmor- 
rhagic  infarction,  rendering  the  left  lung  almost  completely  solid  and  airless. 
Finally,  hypertrophy  and  dilatation  of  the  riglit  ventricle  supervene,  and  serve 
to  maintain  the  proper  circulation.  With  failing  compensation  tlie  right  ven- 
tricle becomes  more  and  more  dilated,  the  tricuspid  valves  are  no  longer  able  to 
close  the  dilated  orifice,  and  general  cyanosis  presages  the  fatal  termination. 
The  left  ventricle  in  cases  of  pure  stenosis  of  the  mitral  orifice  is  little  enlarged, 
and  may  even  atrophy.  Usually,  however,  when  stenosis  is  not  extreme  and 
insufficiency  coexists,  hypertrophy  of  the  left  ventricle  is  observed,  though 
rarely  attaining  great  proportions.  The  absence  of  ventricular  hypertrophy 
in  mitral  stenosis  is  readily  explained  by  the  fact  that  the  left  ventricle  is  con- 
stantly deprived  of  its  normal  supply  of  blood,  and  that  the  intraventricular 
tension  is  therefore  always  below  the  normal.  The  right  ventricle  is  never 
capable  of  as  decided  and  persistent  hypertrophy  as  is  the  left,  but  cases  of 
moderate  stenosis  at  the  mitral  orifice  may  be  well  compensated  for  years. 

Physical  Signs. — Insjoection. — The  impulse  of  the  heart  may  be  seen  in 
the  normal  position,  and  may  be  of  ordinary  strength.  More  commonly  it  is 
weaker,  and  sometimes  disappears  entirely.  In  cases  of  associated  insufficiency 
and  enlargement  of  the  left  ventricle  the  apex-beat  is  seen  outside  the  nipple- 
line.  The  hyperti-ophied  and  dilated  right  ventricle  very  often  causes  promin- 
ence, and  in  case  of  children  sometimes  decided  bulging  and  pulsation,  of  the 
lower  sternal  and  epigastric  regions.  The  congestive  enlargement  of  the  left 
lobe  of  the  liver  assists  materially  in  such  epigastric  prominence.  In  rare 
cases  a  presystolic  pulsation  of  the  left  auricle  has  been  observed.  The  cer^ 
vical  vessels  are  often  full,  and  sometimes  pulsate  at  each  ventricular  systole. 
In  these  cases  tricuspid  regurgitation  may  generally  be  suspected.  General 
cyanosis  marks  complete  failure  of  the  right  heart. 

Palpation. — The  cardiac  impulse  is  usually  weak,  and  may  wholly  disap- 
pear when  dilatation  of  the  right  ventricle  reaches  a  high  grade.  Epigastric 
pulsation  is  often  decided.    An  almost  certain  characteristic  of  mitral  stenosis 
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is  the  presystolic  thi-ill.  This  is  felt  as  a  somewhat  prolonged  "  cat's  purr," 
ending  in  a  sharp  systolic  shock.  It  is  most  distinct  in  the  region  of  the 
apex,  and  grows  in  intensity  up  to  the  sharp  impulse.  It  is  not  constantly 
present  in  mitral  stenosis,  and  may  appear  and  disappear  in  the  same  case 
from  time  to  time.  When  present  it  is  diagnostic  of  mitral  constriction, 
excepting  a  few  cases  of  aortic  regurgitation,  to  which  reference  will  be 
made  in  the  discussion  of  that  lesion.  Auricular  pulsation  may  occasion- 
ally be  felt. 

The  pulse  of  mitral  stenosis  is  necessarily  small,  since  the  normal  quantity 
of  blood  does  not  enter  the  left  ventricle.  The  rhythm  may  be  perfectly  regu- 
lar as  long  as  compensation  is  maintained,  but  becomes  decidedly  irregular  as 
soon  as  cardiac  power  fails.  The  sphygmogram  shows  the  irregularity  as  well 
as  the  general  weakness  of  the  pulse,  and  certain  imperfect  systolic  efforts  too 
weak  to  be  appreciated  by  the  touch. 


Fig.  14. 


Sphygmogram  in  Mitral  Ubstruetiun,  from  a  man  aged  30  years.   Dyspnoea,  cougli,  slight  blueness  of 

lips  and  fingers. 


Percussion. — Cardiac  dulness  increases  more  in  an  upward  direction  and  to 
the  right  of  the  sternum  than  toward  the  left.  When  the  left  auricle  is  much 
dilated  dulness  rises  quite  high  along  the  left  border  of  the  sternum,  and  the 
right  ventricle  may  l)e  found  in  extreme  cases  extending  almost  or  quite  to  the 
right  nipple-line.  In  cases  in  which  pulmonary  collapse  or  compression  has 
occurred  I  have  seen  complete  dulness  of  the  left  lung,  and  have  even  known 
the  condition  to  be  mistaken  for  the  consolidation  of  phthisis. 

Auscultation. — In  typical  cases  there  may  be  heard,  just  before  the  first 
sound,  and  ending  in  this,  a  prolonged  and  rumbling  murmur,  commonly 
known  as  the  presystolic  murmur.  This  murmur  is  produced  during  the 
passage  of  the  blood  from  the  auricle  to  the  ventricle.  It  begins  in  the  latter 
part  of  the  auricular  systole,  and  ends  in  the  sharp  first  sound,  which  indicates 
the  beginning  of  ventricular  contraction.  The  time  of  the  murmur  is  there- 
fore diastolic,  but  as  it  nearly  always  occurs  in  the  latter  part  of  this  period 
and  continues  up  to  the  ventricular  systole,  the  name  "  presystolic  "  is  not  inap- 
propriate. Much  discussion  has  taken  place  regarding  the  manner  of  produc- 
tion of  this  murmur  and  the  exact  stage  of  the  cardiac  revolution  during 
which  it  occurs,  but  the  view  above  expressed  is  both  the  simplest  and  the 
most  I'easonable.  The  presystolic  murmur  is  absent  in  some  ca.ses  from  begin- 
ning to  the  end,  and  very  commonly  disappears  when  compensation  fails.  It 
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may  occur  without  the  palpable  thrill,  or  the  latter  may  be  detected  when  the 
murmur  is  absent.  Sometimes  it  is  inaudible  at  the  apex,  but  heard  dis- 
tinctly above  and  to  the  left  of  this  point.  Flint  first  called  attention  to  a 
peculiar  presystolic  murmur  found  at  the  apex  in  certain  cases  of  aortic  regur- 
gitation, but  the  existence  of  a  diastolic  murmur  at  the  aortic  cartilage  and  of 
the  rational  symptoms  of  aortic  insufficiency  serve  to  arouse  suspicion  in  these 
cases,  though  a  positive  decision  as  to  the  nature  of  the  murmur  may  some- 
times be  impossible. 

The  sharpness  of  the  first  sound  following  immediately  after  the  rumbling 
murmur  is  also  characteristic.  The  cause  of  this  phenomenon  is  difficult  to 
determine,  but  it  seems  probable  that  sudden  closure  of  the  tricuspid  valve, 
resulting  from  hypertrophy  of  the  right  ventricle,  plays  an  important  part. 
The  sudden  first  sound  may  be  found  in  cases  in  which  the  murmur  has  not 
been  present  or  has  disappeared,  and  under  such  circumstances  is  highly  sig- 
nificant. I  have  noted  also,  occasionally,  as  showing  tliat  regurgitation  may 
coexist  with  obstruction,  a  typical  presystolic  murmur  running  up  to  a  distinct 
systolic  murmur,  which  partially  concealed  the  first  sound.  Occasionally  there 
is  splitting  or  reduplication  of  the  first  sound  at  the  apex. 

The  second  sound  at  the  pulmonic  cartilage  is  loud,  and  often  ringing  in 
character.  Reduplication  of  the  second  sound  is  much  more  frequently  noted 
than  that  of  the  first,  and  it  has,  therefore,  a  definite  amount  of  diagnostic  value. 
Its  cause  is  readily  found  in  the  excessive  tension  in  the  lesser  circulation,  the 
hypertrophy  of  the  right  ventricle,  and  the  want  of  exact  correspondence  in 
the  systole  of  the  two  ventricles,  and  cf)nsequently  of  their  respective  arterial 
outlets.  When  cardiac  compensation  has  failed,  the  auscultatory  signs  become 
confused  by  the  excessive  rapidity  and  irregularity  of  the  heart's  action,  by 
the  sharpness  of  the  first  sound,  and  the  disappearance  of  the  murmur. 

A  double  sound,  like  that  described  by  Traube  in  aortic  insufficiency,  is 
occasionally  heard  in  the  femoral  artery. 

Aortic  Insufficiency. 

Aortic  regurgitation  stands  next  to  mitral  insufficiency  in  frequency.  It  is 
more  common  in  men  than  in  women.  Among  the  causes  which  specially  lead 
to  it  are  alcoholism,  syphilis,  and  muscular  strain,  the  valvular  disease  being 
closely  allied  to  atheroma  of  the  aorta,  and  not  rarely  secondary  to  this  con- 
dition. More  rarely,  insufficiency  of  the  aortic  valves  results  from  rheumatic 
endocarditis,  and  in  these  cases  the  patient  may  be  quite  young.  The  athero- 
matous form  commonly  occurs  in  persons  over  forty  or  fifty  years. 

The  valvular  lesion  consists  in  various  forms  of  contraction,  puckering,  or 
curling  of  the  segments,  with  increasing  sclerosis,  causing  rigidity.  Later  the 
occurrence  of  calcification  still  further  stiffens  and  disables  the  valve.  In  rare 
cases  insufficiency  is  brought  about  by  adhesion  of  the  segments  to  the  intima 
of  the  aorta,  by  ulceration,  or  by  traumatic  rupture  of  one  of  the  segments. 
In  long-standing  cases  the  valves  may  be  found  reduced  to  mere  stumps  or 
calcified  projections  at  the  orifice.    Not  rarely  a  certain  amount  of  stenosis 
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coexists,  when  the  leaflets  are  united  or  project  inward  as  rigid  elevations ; 
but  simple  regurgitation  is  much  more  frequent  than  simple  stenosis. 

Relative  aortic  insufficiency  may  result  from  great  dilatation  of  the  aorta, 
as  in  aneurism,  when  the  normal  valves  are  no  longer  able  to  close  the  orifice. 
The  dilatation  may  in  some  cases  be  so  great  that  the  segments  are  drawn  apart 
at  their  edges  of  insertion,  and  stretched  or  made  tense  along  the  unattached 
margin.    Usually,  however,  the  valves  are  also  diseased. 

Congenital  insufficiency  is  very  rare.  When  two  of  the  segments  are 
united  into  one,  the  valve  may  still  be  competent,  and  usually  is  so;  but 
this  condition  predisposes  strongly  to  subsequent  valvular  disease. 

The  regurgitation  of  the  blood  from  the  aorta  into  the  left  ventricle,  with 
the  normal  supply  coming  from  the  auricle,  causes  considerable  overfilling  of 
the  ventricle  at  each  diastole,  and  therefore  dilatation  of  its  cavity  results. 
Later,  hypertrophy  of  the  wall  occurs,  and  with  the  existing  dilatation  gives 
rise  to  enormous  enlargement  of  the  heart,  the  cor  hovinum  of  the  older  writers. 
In  no  other  condition  do  hypertrophy  and  dilatation  reach  the  same  degree. 
The  muscular  substance  is  firm  and  greatly  thickened,  the  ventricular  cavity 
much  enlarged,  and  the  trabeculse  and  papillary  muscles  flattened  by  the 
increase  of  intracardial  pressure.  Usually  there  is  associated  disease  of  the 
aorta  and  general  arterial  system.  The  ascending  portion  of  the  aortic  arch  is 
dilated,  and  the  intima  presents  more  or  less  advanced  sclerosis  and  atheroma. 
The  coronary  orifices  may  be  occluded  by  atheromatous  deposits,  or  these  vessels 
may  be  atheromatous  throughout,  and  in  either  case  cardiac  degeneration  re- 
sults. Interstitial  myocarditis  may  be  found  in  localized  areas  or  may  be 
diffuse,  and  in  the  later  stages  cloudy  swelling  and  fatty  degeneration  indicate 
the  further  interference  Avith  the  heart's  nutrition.  Excessive  dilatation  of  the 
ventricle  may  supervene,  and  lead  to  relative  insufficiency  of  the  mitral  seg- 
ments. The  increased  pressure  in  the  ventricle  causes  dilatation  of  the  left 
auricle,  and  some  hypertrophy  of  the  right  ventricle,  even  when  the  mitral 
valve  is  competent,  but  these  conditions  reach  their  maximum  after  the  estab- 
lishment of  relative  insufficiency  of  the  mitral  leaflets.  The  increased  strain 
upon  the  mitral  valve  frequently  induces  slight  sclerotic  changes,  which  are 
recognized  in  the  nodular  thickening  of  the  edges ;  but  mitral  regurgitation  is 
more  frequently  relative  in  nature. 

The  general  arterial  sclerosis  associated  with  aortic  regurgitation  often 
reaches  a  high  grade,  and  is  doubtless  to  a  certain  extent  attributable  to  the 
great  and  sudden  distention  of  the  arteries  at  each  contraction  of  the  powerful 
ventricle.  This  arterial  disease,  together  with  the  ventricular  enlargement,  in 
turn  accounts  for  the  tendency  to  cerebral  haemorrhage  and  bleeding  in  other 
places.  The  compensation  of  aortic  insufficiency  is  often  maintained  for  years, 
and  is  more  nearly  perfect  than  in  any  other  valvular  lesion  ;  but  when  myo- 
cardial degeneration  supervenes,  the  cardiac  power  is  apt  to  diminish  with 
great  rapidity. 

Physical  Signs. — Inspection. — The  impulse  of  the  heart  is  displaced  to  the 
left  and  downward,  and  may  be  seen  in  the  sixth  or  seventh  interspace  between 
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the  mammary  and  anterior  axillary  lines.  It  is  usually  strong  and  heaving, 
though  diffuse  pulsation  frequently  accompanies  it.  The  latter  is  to  be  ex- 
plained by  the  associated  dilatation.  The  whole  precordial  region  may  be 
distended,  and  may  pulsate  with  each  ventricular  systole.  The  vessels  of  the 
neck  are  usually  seen  to  pulsate  violently,  and  in  more  decided  cases  the  tem- 
poral, the  brachial,  and  all  of  the  superficial  vessels  throb  forcibly.  I  have 
more  than  once  known  an  unsuspected  case  to  be  discovered  by  the  throbbing 
of  the  retinal  vessels,  seen  on  ophthalmoscopic  examination.  The  dilatation 
of  the  vessels  is  quick  and  decided,  and  may  cause  swelling  of  the  tissues  of 
the  neck  at  each  ventricular  systole.  Sometimes  on  rubbing  the  forehead  or 
pressing  gently  on  one  of  the  finger-nails  alternate  blushing  and  paling  may  be 
observed.  This  phenomenon,  to  which  Quincke  gave  the  name  of  "  capillary 
pulse,"  is  highly  significant,  though  it  is  not  confined  to  aortic  regurgitation. 
Even  pulsation  of  the  peripheral  veins  of  the  foot  and  hand  has  been  observed. 
This  appears  as  a  progressive  venous  pulse  flowing  centrally. 

Palpation — The  force  of  the  impulse  is  decided  and  heaving  in  character. 
In  addition  there  may  be  general  pulsation  of  the  whole  prsecordia,  and 
sometimes  a  diastolic  thrill  is  felt  at  the  base  of  the  heart  and  at  the  aortic 
cartilage.  The  occasional  occurrence  of  a  presystolic  thrill,  similar  to  that  of 
mitral  stenosis,  at  the  apex  has  been  referred  to  in  the  description  of  the  latter. 
It  may  be  due  to  the  fact  that  during  diastole  the  mitral  leaflets  are  floated  out 
by  the  regurgitating  blood,  and  at  the  same  time  receive  a  fluttering  motion 
from  the  direct  current  coming  from  the  auricle.  Distinct  pulsation  is  some- 
times noted  in  the  second  right  intercostal  space,  resulting  from  dilatation  of 
the  aorta,  and  has  been  mistaken  for  aneurism  of  the  aortic  arch. 

The  pulse  of  aortic  insufficiency  was  first  accurately  described  by  Corrigan, 
by  whose  name  it  is  frequently  designated.  It  is  peculiarly  quick  or  jerking 
as  it  strikes  the  finger,  and  often  conveys  an  impression  of  good  size  and  force, 
but  immediately  falls  away  or  collapses.  These  characters  are  often  made  more 
striking  by  elevating  the  patient's  arm  above  his  head,  when  the  pulse  is  felt. 
They  are  readily  explained  by  the  excited  action  of  the  ventricle  and  the  low 
tension  existing  in  the  arteries  on  account  of  the  regurgitation.  The  pulse  is 
therefore  easily  compressible,  though  forceful  at  its  impulse.  The  names  by 
which,  in  addition  to  that  of  Corrigan,  it  is  known — water-hammer  pulse, 
collapsing  pulse,  and  pulse  of  unfilled  vessels — are  sufficiently  descriptive  of  its 
character.  It  is  usually  somewhat  accelerated  and  regular  until  compensation 
fails.  The  sphygmographic  tracing  illustrates  by  its  sudden  rise  and  fall  the 
palpable  qualities  of  the  pidse.    (See  Fig.  15.) 

Palpation  of  the  carotid  vessels  discovers  similar  pulsation,  and  sometimes 
a  rough  arterial  thrill.  Pulsation  and  thrill  in  the  suprasternal  notch  has 
sometimes  led  to  the  mistaken  diagnosis  of  aneurism.  Indeed,  when  aortic 
valvular  disease  is  associated,  as  is  not  rare,  with  atheroma  of  the  aorta, 
leading  to  thickening  and  enlargement,  the  question  of  aneurism  must  be 
considered  critically. 

Reference  has  been  made  to  the  occasional  occurrence  of  venous  pulses,  but 
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tliey  are  rarely  observed,  and  almost  never  become  sufficiently  distinct  to  be 
palpable.  A  systolic  swelling  or  pulsation  of  the  liver,  arterial  pulsation  of 
the  liver,  is  occasionally  noted,  and  resembles  closely  the  venous  pulsation  of 
tricuspid  regurgitation.    Pulsation  of  the  spleen  is  very  rare. 


Fig.  15. 


Sphygmogram  of  Aortic  Regurgitation,  from  a  man  aged  60  years.  Anaemia,  dyspnoea,  vertigo,  cardiac 

pain,  slight  oedema. 


Percussion. — The  enormous  hypertrophy  of  the  left  ventricle  causes  lateral 
and  downward  extension  of  the  cardiac  dulness,  and  in  the  later  stages  there 
may  be  increase  of  dulness  upward  along  the  left  border  of  the  sternum  and 
to  the  right  when  the  left  auricle  and  right  ventricle  have  become  enlarged. 
The  roundness  of  the  apex,  as  determined  by  percussion,  will  indicate  the 
amount  of  dilatation  associated  with  the  hypertrophy.  In  addition  to  the  pal- 
pable and  visible  pulsation  at  the  aortic  cartilage  the  dilated  aorta,  especially 
if  its  walls  are  thickened  by  atheroma,  may  cause  a  certain  amount  of  dulness 
under  the  manubrium  and  extending  somewhat  beyond  its  left  border. 

Auscultation. — The  characteristic  murmur  of  aortic  incompetency  is  a  pro- 
longed, soft  or  loud,  and  diastolic  bruit,  heard  with  greatest  distinctness  in  the 
second  intercostal  space  of  the  right  side  or  under  the  manubrium,  and  trans- 
mitted strongly  downward  toward  the  ensiform  cartilage,  while  at  the  same 
time  it  is  propagated  somewhaf  along  the  aorta  and  great  vessels.  The  cha- 
racter of  the  sound  varies  widely  in  different  cases,  being  often  soft,  sometimes 
quite  harsh,  and  occasionally  musical.  In  a  case  of  traumatic  rupture  of  one 
of  the  aortic  segments  which  came  under  my  observation  many  years  since 
there  was  a  loud,  whirring  murmur,  audible  at  a  considerable  distance  from 
the  patient.  In  ordinary  non-traumatic  cases  the  murniur  may  be  occasion- 
ally heard  all  over  the  thorax  and  in  the  vessels  of  the  neck.  This  murmur 
is  highly  significant  of  aortic  regurgitation,  though  a  similar  bruit  may  occur 
in  aortic  aneurism,  and  in  the  rare  cases  where  there  is  a  communication 
of  the  aorta  with  the  pulmonaiy  artery  through  an  aneurism  or  patulous  duc- 
tus Botalli.  It  may  completely  or  only  partially  replace  the  second  sound 
at  the  apex,  but  in  a  former  case  a  second  sound  is  sometimes  audible  in  the 
vessels  of  the  neck.  Sometimes  the  murmur  is  heard  with  greatest  intensity 
at  the  apex — a  fact  which  Balthazar  Foster  considered  indicative  of  failure  of 
the  left  aortic  segment,  by  which  the  regurgitant  blood-stream  would  be 
directed  upon  the  anterior  mitral  leaflet,  and  then  to  the  apex  of  the  ventricle. 

The  first  heart-sound  is  often  noticeably  weak.  Secondary  murmurs  may 
be  developed  at  the  apex  and  at  the  aortic  cartilage.    In  the  former  situation 
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a  systolic  murmur  of  mitral  regurgitation  denotes  the  increasing  ventricular 
dilatation  and  relative  insufficiency  of  the  valve.  A  presystolic  murmur,  to 
which  reference  has  already  been  made  in  the  description  of  Mitral  Stenosis, 
is  occasionally  present,  and  is  explained  in  the  same  manner  as  is  the  presystolic 
thrill  above  described.  It  is,  however,  a  rare  occurrence,  though  Lees  has  col- 
lected fifteen  cases,  including  his  own,  in  which  autopsy  revealed  aortic  regur- 
gitation and  not  mitral  stenosis.  A  systolic  murmur  in  the  second  right  inter- 
space, and  transmitted  into  the  carotid  arteries,  may  be  indicative  of  associated 
aortic  stenosis  or  of  mere  roughening  of  the  valves  or  intima  of  the  aorta ; 
but  the  latter  conditions  are  much  more  frequently  present  than  is  actual 
stenosis. 

Auscultation  of  the  femoral  artery  sometimes  detects  a  double  sound 
(Traube),  but  more  frequently  a  double  or  to-and-fro  murmur,  in  place  of  the 
single  systolic  murmur  discovered  in  healthy  persons  when  firm  pressure  is 
made  with  the  stethoscope.  This  double  murmur  of  Duroziez  is  heard  in  a 
considerable  proportion  of  the  cases,  and  has  a  certain  confirmatory  value  in 
diagnosis.  Sometimes  there  are  three  murmurs — two  with  the  systole  and  one 
diastolic. 

AoBTic  Stenosis. 
Pure  aortic  stenosis  is  a  rare  condition.  Nearly  always  there  is  also  regur- 
gitation, and  in  the  development  of  the  latter  moderate  stenosis  is  often  asso- 
ciated. It  is  most  frequently  produced  by  slow,  atheromatous  processes  affect- 
ing the  valves  and  root  of  the  aorta  in  men  advanced  in  years.  The  valve- 
segments  become  more  and  more  rigid  and  calcareous,  projecting  inward  and 
obstructing  the  lumen  of  the  orifice.  Sometimes,  as  a  result  of  rheumatic 
endocarditis,  the  leaflets  are  united  and  obstruction  exists  in  younger  persons. 
An  extreme  instance  of  this  kind  was  recently«in  my  wards  at  the  University 
Hospital  in  the  person  of  a  boy  of  fourteen  years.  Very  rarely  the  lesion 
is  congenital.  Stenosis  of  the  orifice  without  disease  of  the  valves  may  occur 
when  the  valvular  ring  is  infiltrated  and  calcareous.  Dilatation  of  the  aorta 
may  accompany  aortic  stenosis,  but  is  much  less  frequent  than  in  regurgi- 
tation. 

The  first  efiect  of  narrowing;  of  the  aortic  orifice  and  obstruction  to  the  out- 
flow  of  blood  is  hypertrophy  of  the  left  ventricle,  which  maintains  the  proper 
fulness  of  the  arterial  system,  and  for  a  long  time  may  be  unaccompanied  by 
dilatation.  In  the  later  stages,  however,  dilatation  of  the  heart  accompanies 
the  hypertrophy,  but  neither  condition  reaches  the  enormous  proportions  seen 
in  insufficiency.  The  mitral  valves  may  be  slightly  thickened  from  the  con- 
stant strain  in  closing,  and,  when  dilatation  of  the  ventricle  is  marked,  relative 
insufficiency  may  develop.  In  the  latter  case,  but  to  a  lesser  degree  even 
without  it,  the  pressure  within  the  left  auricle  is  increased  and  dilatation  and 
hypertro2)hy  supervene.  Hypertrophy  of  the  right  ventricle  is  a  late  mani- 
festation of  increasing  obstruction  to  the  pulmonary  circulation. 

In  most  cases  there  are  decided  arterial  degenerations  associated  with  the 
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cardiac  lesion  or  antedating  the  latter.  These  are  most  marked  in  the  arch 
of  the  aorta,  near  the  valves,  and  often  lead  to  narrowing  of  the  orifices  of 
the  coronary  arteries.  The  latter  vessels  are,  however,  themselves  involved  in 
many  cases,  and  cardiac  degenerations  are  therefore  prone  to  be  developed. 

Physical  Signs. — Inspection. — The  apex  of  the  heart  is  displaced  to  the 
left  and  downward,  though  not  to  the  extent  seen  in  aoi'tic  regurgitation.  The 
the  impulse  is  localized  and  often  apparently  weak. 

Palpation. — The  apex-beat  is  weak  and  slow.  This  is  explained  by  the 
protracted  systole,  which  deprives  the  impulse  of  its  usual  sharpness  and  sud- 
denness, but  may  be  regarded  as  a  compensatory  condition,  in  permitting  a 
greater  time  for  the  outflow  of  blood  through  the  narrowed  orifice.  A  sys- 
tolic thrill  is  frequently  detected  at  the  base  and  in  the  second  right  inter- 
costal space.  It  may  be  very  decided,  and  occasionally  is  also  felt  in  the 
suprasternal  notch  and  in  the  cervical  vessels. 

The  pulse  typical  of  aortic  stenosis  is  small  and  infrequent,  with  a  pecu- 
liar hesitating  or  halting  character.  These  qualities  are  readily  explained  by 
the  narrowing  of  the  orifice  and  the  slow  contraction  of  the  ventricle.  As 
long  as  compensation  is  maintained  the  pulse  is  usually  regular,  and  it  may  be 
so  to  the  end.  The  sphygmogram  shows  a  gradual  ascent  and  descent  of  the 
curve,  which  is  rarely  high.  An  anacrotic  notch  with  marked  tidal  wave  and 
gradual  descent  are  characteristic  conditions,  which  may  prove  of  value,  as  in 
the  case  from  which  the  accompanying  tracing  was  obtained,  in  deciding  that 
the  murmur  heard  is  in  reality  indicative  of  stenosis  at  the  orifice.  General 
arterio-sclerosis,  however,  produces  a  very  similar  pulse  and  sphygmogram. 


Fig.  16. 


Sphygmogram  of  Aortic  Stenosis,  from  a  man  aged  60  years.   Pulse-rate  50.   Anaemia,  vertigo,  tinnitus 

aurium,  headache. 


Percussion  indicates  the  degree  of  hypertrophy  of  the  left  ventricle.  Dila- 
tation of  the  aorta  may  be  manifested  by  dulness  under  the  manubrium  sterni 
and  slightly  to  the  left  of  it. 

Auscultation. — A  long-drawn,  systolic  murmur  is  heard  in  the  second  inter- 
costal space  at  the  right  border  of  the  sternum,  and  is  usually  transmitted  to 
the  vessels  of  the  neck.  The  first  heart-sound  is  obscured  by  the  murmur  at 
the  aortic  region,  but  is  plainly  heard  at  the  apex.  Tlie  second  aortic  sound  is 
weak,  and  may  be  absent,  from  the  fact  that  the  stiffened  valves  are  incapable 
of  sharp  closure.  Very  commonly  a  diastolic  murmur  of  regurgitation  also 
becomes  audible,  and  a  double  to-and-fro  murmur  is  very  characteristic.  Few 
cases  of  stenosis  occur  in  which  there  is  no  regurgitation,  but  the  clinical  fea- 
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tures  of  the  case  will  depend  upon  the  relative  preponderance  of  the  one  or  the 
other.  A  systolic  murmur  of  similar  locality  and  distribution  may  occur  in 
roughing  of  the  ach^tic  valves  or  of  the  intima  of  the  aorta,  in  aneurism  of  the 
ascending  part  of  the  arch,  and  in  conditions  of  great  anaemia.  The  discrimi- 
nation of  these  will  depend  upon  the  study  of  the  pulse,  on  the  presence  or 
absence  of  hypertrophy,  and  upon  the  individual  symptoms  of  the  case ;  but 
it  is  not  possible  in  all  instances  to  make  a  positive  diagnosis.  Tumors  and 
enlarged  lymphatic  glands  may  constrict  the  root  of  the  aorta  and  produce  the 
same  pathological  results  and  clinical  manifestations  as  are  seen  in  aortic  sten- 
osis. Lemoine  has  recently  described  cases  in  which  a  presystolic  murmur  of 
rumbling  character,  similar  to  that  of  mitral  stenosis,  was  present  at  the  aortic 
region,  in  addition  to  the  usual  systolic  murmur,  and  explains  the  condition  by 
assuming  the  existence  of  a  dilated  conus  arteriosus  in  which  the  blood  is  agi- 
tated prior  to  its  expulsion  through  the  narrowed  orifice. 

Tricuspid  Insufficiency. 

Tricuspid  regurgitation  may  be  organic  or  relative,  the  latter  being  much 
more  frequent  than  the  former.  Actual  disease  of  the  tricuspid  valves  with 
regurgitation  is  a  not  uncommon  result  of  foetal  endocarditis.  In  a  notable 
case  reported  by  Peter  a  rough  systolic  murmur  replaced  the  first  sound  of  the 
foetal  heart,  and  subsequent  examination  of  the  stillborn  child  disclosed  vege- 
tations and  thickening  of  the  tricuspid  leaflets,  with  retraction  of  the  segments 
by  the  chordae  tendinese.  After  birth  chronic  endocarditis  and  insufficiency  of 
the  tricuspid  valve  are  most  frequent  in  children,  diminishing  in  fre(piency  as 
age  advances,  though  I  have  frequently  noted  slight  nodular  thickening  of 
the  edges  of  the  segments  in  persons  dead  of  phthisis  and  other  pulmonary 
disease.  Byron  Bramwell  found  the  tricuspid  valve  affected  in  50  per  cent, 
of  a  series  of  cases  of  simple  acute  endocarditis,  and  suggests  that  the  rarity 
of  sclerotic  changes  is  dne  to  the  subsidence  and  complete  cure  of  tlie  lesions 
on  this  valve,  probably  because  of  the  lesser  strain  to  which  it  is  subjected. 
Very  rarely  one  of  the  tricuspid  segments  may  be  ruptured  by  strain. 

Relative  insufficiency  of  this  valve  is,  on  the  contrary,  a  common  condition 
in  stenosis  or  regurgitation  at  the  mitral  valve  and  in  such  obstructive  lung 
diseases  as  phthisis  and  emphysema.  In  these  cases  the  right  venti'icle  first 
undergoes  hypertrophy,  which  maintains  the  circulation  through  the  lungs,  but 
later,  with  increasing  tension  of  the  lesser  circulation,  the  ventricle  dilates  and 
leakage  at  the  tricuspid  orifice  results.  Finally,  dilatation  of  the  right  auricle, 
the  venae  cavae,  and  the  peripheral  veins  gives  rise  to  general  cyanosis  and  leads 
to  a  fatal  termination.  The  right  ventricle  is  incapable  of  further  hypei-trophy 
to  compensate  the  regurgitation,  such  as  we  have  seen  in  cases  of  mitral  insuf- 
ficiency, because  the  tricuspid  failure  is  the  result  of  advancing  dilatation, 
occurring  after  hypertrophy  of  the  right  ventricle  has  been  taxed  to  its  utmost 
compensatory  power  to  maintain  the  pulmonary  circulation.  Dilatation  there- 
fore becomes  more  and  more  jironounced,  and  in  an  extreme  case  of  mitral 
stenosis  I  have  seen  the  right  ventricle  so  enlarged  and  its  walls  so  thinned 
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that  it  presented  the  appearance  of  a  globular  tumor,  through  whose  mem- 
branous covering  the  dark  blood  could  be  perceived.  The  right  and  left 
auricles  were  enormously  enlarged,  and  the  venae  cavse  two  inches  in  diameter. 

Physical  Signs. — The  physical  signs  will  vary  largely  with  the  nature  of 
the  primary  condition  upon  which  the  tricuspid  insufficiency  is  dependent. 

Inspection. — The  apex  of  the  heart  may  be  displaced  to  the  left  if  mitral 
regurgitation  has  preceded  the  tricuspid  lesion.  In  cases  of  mitral  stenosis 
the  impulse  may  be  in  its  normal  position  or  moderately  displaced  by  the 
increasing  dilatation  of  the  right  ventricle.  Epigastric  pulsation  and  bulging 
of  the  lower  sternal  and  epigastric  region,  or  even  distinct  epigastric  tumor, 
may  be  noted,  and  I  have  seen  these  signs  develop  very  suddenly  in  a  case  of 
old  mitral  regurgitation  during  an  intercurrent  attack  of  influenza.  They  are 
dependent  upon  the  dilatation  of  the  right  ventricle  and  the  congestive  enlarge- 
ment of  the  left  lobe  of  the  liver.  The  apex  of  the  left  ventricle  may  be 
displaced. from  the  chest-wall  by  the  dilated  right  ventricle. 

Pulsation  of  the  jugular  veins  is  a  characteristic  sign.  It  may  at  first  be 
confined  to  the  lower  portion  of  the  vein  by  the  valve  existing  at  that  point, 
but  later  the  whole  vein  is  seen  to  pulsate  strongly  with  each  ventricular  sys- 
tole. Sometimes  the  distended  cervical  veins  receive  a  communicated  pulsation 
from  the  underlying  carotid  arteries,  but  this  is  readily  distinguished  by  pres- 
sure on  the  lower  part  of  the  vein,  which  does  not  affect  the  spurious  pulsation, 
while  it  prevents  the  true  venous  pulse  above  the  point  of  pressure.  In  some 
cases  a  double  pulse  is  seen,  the  explanation  being  that  the  weaker  systole  of 
the  right  auricle  and  the  stronger  contraction  of  the  ventricle  each  produce 
pulsation  proportioned  to  their  strength.  The  phlebogram  may  show  this 
condition  in  an  anacrotic  notch. 

Palpation. — Epigastric  pulsation  is  usually  distinct,  and  there  is  often  sys- 
tolic pulsation  of  tl^e  liver.  The  latter  is  enlarged,  and  its  edge  may  be  felt 
below  the  margin  of  the  ribs,  sometimes  as  low  as  the  umbilicus.  With  each 
contraction  of  the  right  ventricle  there  is  an  expansile  swelling  of  the  liver, 
which  may  be  so  distinct  as  to  be  readily  visible.  Similar  pulsation  of  the 
spleen  is  less  commonly  observed.  A  systolic  thrill  may  occasionally  be  dis- 
covered over  the  right  ventricle.  The  impulse  of  the  apex  of  the  heart  may 
disappear  when  the  dilatation  of  the  right  ventricle  displaces  the  left  heart 
from  the  wall  of  the  chest. 

The  condition  of  the  pulse  depends  upon  the  antecedent  lesion  of  the  valves 
of  the  left  ventricle.  It  is  usually  rapid  and  irregular.  Popolf  has  recently 
called  attention  to  the  greater  weakness  of  the  pulse  of  the  right  wrist,  which 
he  explains  by  the  pressure  exerted  on  the  innominate  artery  by  the  enlarged 
right  auricle  and  vena  cava. 

Percussion. — The  extension  of  dulness  to  the  right  of  the  sternum  and 
downward  toward  the  epigastrium  is  the  most  marked  feature  on  percussion. 

Auscultation. — A  systolic  murmur  heard  at  the  lower  part  of  the  sternum 
and  near  the  ensiform  cartilage  is  usually  present,  though  marked  regurgita- 
tion with  pulsating  veins  is  sometimes  unaccompanied  by  any  murmur.  The 
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murmur  is  soft  or  harsh,  and  often  musical  or  whistling.  In  many  cases  it  is 
peculiarly  superficial.  The  first  sound  is  obscured  where  the  murmur  is  loudest, 
but  at  the  apex  may  be  distinct ;  and  the  second  sound,  which  had  previously 
been  accentuated  as  a  result  of  mitral  disease,  loses  in  sharpness  as  soon  as  the 
tricuspid  insufficiency  is  established.  The  presystolic  or  systolic  murmurs  of 
antecedent  mitral  stenosis  or  regurgitation  may  be  heard  at  the  apex  or  slightly 
to  the  left  of  it ;  but,  as  in  the  cases  alluded  to  before,  the  events  occurring  in 
the  left  heart  may  be  inaudible  until  the  interposed  right  ventricle  has  become 
less  distended  and  the  left  ventricle  has  resumed  its  position  immediately  under  • 
the  chest-wall.  It  may  be  difficult  to  decide  whether  a  systolic  murmur  heard 
at  the  ensiform  cartilage  is  transmitted  from  an  existing  mitral  murmur  or  due 
to  tricuspid  regurgitation  ;  but  the  character  of  the  sounds  is  sometimes  quite 
dilferent,  and  a  mitral  murmur  is  rarely  transmitted  so  far  to  the  right  as  is  the 
tricuspid.  When  the  right  ventricle  is  enlarged  and  pulsation  of  the  jugular 
veins  and  liver  coexists,  little  doubt  can  be  entertained  as  to  the  presence  of 
insufficiency  of  the  tricuspid  valve. 

Auscultation  of  the  lower  part  of  the  jugular  vein  sometimes  reveals  a 
venous  sound  due  to  the  closure  of  the  valve  at  this  situation,  but  later  the 
valve  becomes  insufficient,  and  the  sound  is  no  longer  heard.  A  similar 
valvular  sound  has  occasionally  been  noted  in  the  femoral  vein. 

Tricuspid  Stenosis. 

Tricuspid  stenosis  is  a  very  rare  form  of  valvular  disease.  It  was  formerly 
looked  upon  as  invariably  congenital,  but  probably  in  at  least  an  equal  number 
of  instances  arises  after  birth.  In  a  minority  of  the  cases  an  antecedent  history 
of  rheumatism  is  obtained.  It  is  more  common  in  women  than  in  men,  and 
generally  is  not  detected  before  the  twentieth  year.  Leudet  analyzed  114  col- 
lected cases,  and  Bedford  Fenwick  46.  In  the  statistics  of  the  former  80  per 
cent,  occurred  in  women,  and  in  one-third  the  history  of  rheumatism  was  un- 
doubted. Of  Fenwick's  cases,  38  were  women  and  but  8  were  men,  while 
rheumatism  had  occurred  in  one-half  of  all. 

Stenosis  of  the  tricuspid  orifice  is  generally  found  associated  with  other 
valvular  disease,  though  a  few  cases  have  been  observed  in  which  no  such 
association  existed.  The  most  frequent  combination  is  with  mitral  stenosis, 
though  aortic  regurgitation  not  rarely  coexists. 

The  valves  are  found  to  be  thickened  and  stiff  and  the  neighboring  seg- 
ments united.  In  a  rare  case,  reported  by  Gairdner,  a  globular  tumor  of  the 
auricle,  acting  like  a  ball  valve,  caused  obstruction  at  each  auricular  systole. 
The  stenosis  at  the  tricuspid  orifice  leads  to  dilatation  of  the  right  auricle,  and 
later  to  general  venous  repletion.  The  right  ventricle  is  hypertrophied  when 
the  coexisting  mitral  stenosis  causes  increase  of  tension  in  the  pulmonary  circu- 
lation. 

The  physical  signs  are  rarely  definite  or  decided.  Enlargement  of  the 
right  auricle  may  be  detected  by  percussion,  and  there  is  sometimes  a  palpable 
presystolic  thrill  over  the  right  ventricle.    The  latter  may  occasionally  be 
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separated  from  a  coexisting  mitral  presystolic  thrill  by  an  area  in  which  pal- 
pation furnishes  no  signs ;  but  more  commonly  the  two  are  merged  and  insep- 
arable. A  presystolic  murmur,  ending  in  a  sharp  first  sound,  heard  over  the 
lower  part  of  the  sternum,  is  characteristic  when  unassociated  with  other  mur- 
murs ;  but  it  is  usually  impossible  to  distinguish  this  murmur  from  that  of 
mitral  obstruction ;  and  confusion  may  arise  from  the  coexistence  of  an  aortic 
diastolic  murmur.  Altogether,  the  diagnosis  cannot  be  made  with  certainty 
excepting  in  the  rarest  instances. 

Pulmonary  Stenosis. 

Pulmonary  stenosis  is  very  rarely  found,  except  as  a  result  of  congenital 
malformation  or  foetal  endocarditis.  In  the  few  recorded  cases  in  which  the 
lesion  seemed  to  have  been  developed  after  birth,  contraction  of  the  valves, 
with  union  of  the  segments,  has  been  noted,  together  with  vegetations  of  acute 
endocarditis.  Sometimes  the  conus  arteriosus  may  be  narrowed  by  contraction 
following  myocarditis.  The  congenital  form  will  be  described  with  the  mal- 
formations of  the  heart,  of  which  it  is  a  frequent  and  important  example. 
Hypertrophy  of  the  right  ventricle  compensates  by  forcing  the  blood  through 
the  narrowed  orifice,  thus  maintaining  the  circulation  through  the  lungs. 

The  physical  signs  are  unreliable.  A  systolic  murmur  is  usually  heard 
in  the  second  left  intercostal  space  near  the  sternum.  It  is  harsh  and  super- 
ficial, and  rarely  transmitted  to  any  great  distance.  The  frequency,  however, 
of  ansemic  bruits  and  pulmonic  murmurs,  due  to  pressure  from  without,  makes 
the  diagnosis  uncertain.  The  murmur  of  aortic  stenosis  is  readily  excluded  by 
its  transmission  into  the  cervical  vessels.  The  second  sound  is  weak,  from  the 
diminution  of  pulmonic  tension.  A  systolic  thrill  is  noted  in  a  considerable 
proportion  of  the  cases. 

'     Pulmonary  Insufficiency. 

Pulmonary  regurgitation  is  extremely  rare.  It  may  be  congenital,  or  it 
may  result  from  endocarditis  after  birth.  The  valves  have  sometimes  been 
found  sclerosed  and  rigid  or  adherent  to  the  wall  of  the  artery.  In  congenital 
cases  two  of  the  segments  may  be  united,  and  the  original  line  of  separation  is 
sometimes  no  longer  demonstrable.  Relative  insufficiency  has  been  noted  in 
cases  of  aneurism  of  the  pulmonary  artery,  and,  according  to  Steel  1,  in  mitral 
stenosis. 

The  right  ventricle  undergoes  hypertrophy  and  dilatation,  and  when  the 
latter  becomes  excessive  relative  insufficiency  of  the  tricuspid  valves  is  devel- 
oped. 

The  physical  signs  are  uncertain.  A  diastolic  murmur  may  be  heard 
with  greatest  distinctness  in  the  second  right  intercostal  space,  and  is  trans- 
mitted to  the  lower  part  of  the  sternum.  It  is  difficult  to  distinguish  this 
murmur  from  that  of  aortic  regurgitation,  though  the  enlargement  of  the  right 
ventricle,  the  establishment  of  tricuspid  insufficiency  and  early  cyanosis,  and 
the  absence  of  the  water-hammer  pulse  would  furnish  strong  indications  of 


300 


DISEASES  OF  THE  ENDOCARDIUM. 


pulmonic  disease.  In  addition,  it  may  be  noted  that  the  pulmonary  mui-mur 
is  loudest  to  the  left  of  the  sternum,  the  aortic  to  the  right. 

Combined  Valvular  Lesions. 

In  nearly  a  half  of  all  cases  of  valvular  disease  more  than  one  lesion  is 
found.  There  may  be  either  a  double  lesion,  obstruction  and  insufficiency,  at 
a  single  valve,  or  single  or  double  lesions  at  different  valves.  Mitral  regurgi- 
tation with  aortic  regurgitation  and  obstructiou  is  the  most  frequent  combina- 
tion. Mitral  stenosis  with  regurgitation  comes  next  in  point  of  frequency.  It 
is  probable  that  in  nearly  every  case  of  obstruction  of  the  mitral  valve  in  which 
the  segments  themselves  are  diseased,  some  regurgitation  also  exists.  The 
frequency  of  relative  tricuspid  regurgitation  at  the  termination  of  mitral  disease 
has  been  referred  to. 

In  many  cases  the  development  of  a  secondary  relative  insufficiency  is  com- 
pensatory in  nature.  Thus  in  aortic  regurgitation  the  occurrence  of  mitral 
leakage  prevents  overfilling  of  the  left  ventricle,  and  j)robably  prevents  a  fatal 
distention. 

The  physical  signs  are  those  of  the  separate  lesions  combined,  and  the 
diagnosis  will  depend  on  the  careful  study  of  the  murmurs  present.  In  many 
cases  it  will  be  found  that,  though  there  are  several  valvular  imperfections,  one 
only  is  of  a  serious  nature  ;  and  it  will  be  necessary  to  determine  this  fact  by 
careful  examination  of  the  secondary  changes  in  the  heart  and  other  organs. 

Symptomatology  of  Valvular  Disease. — The  clinical  course  of  valvu- 
lar disease  of  the  heart  is  conveniently  and  naturally  divided  into  the  stage 
of  established  compensation  and  that  of  failing  or  broken  compensation,  or, 
as  French  authors  designate  them,  the  stage  of  eusystole  and  that  of  hypo- 
systole  or  asystole. 

During  the  former  of  these  stages  the  symptoms  may  be  most  obscure,  and 
not  rarely  the  patient  considers  himself  in  complete  health.  Physicians  are 
frequently  startled  by  the  discovery  of  a  decided  valvular  lesion  in  individuals 
suffering  with  some  trifling  acute  ailment,  and  examiners  for  life  insurance 
often  reject  on  account  of  a  valvular  lesion  persons  who  had  no  suspicion  of  its 
existence.  Such  complete  compensation  and  latency  of  symptoms  is  not  con- 
fined to  the  lesions  of  any  particular  valve,  but  seems,  on  the  whole,  more 
frequent  when  the  aortic  valve  is  affected.  In  most  cases,  however,  careful 
inquiry  will  disclose  the  existence  of  some  symptoms,  perhaps  trifling  in  nature, 
dating  from  the  time  of  an  attack  of  acute  I'heumatisni  or  some  infectious  dis- 
ease, or  they  may  have  been  present  for  years  without  having  any  definite  time 
of  origin.  The  patient  will  state  that  he  has  noticed  a  slight  oppression  of 
breathing  when  walking  more  rapidly  than  usual,  when  mounting  stairs,  or 
lifting  weights.  Even  more  trifling  conditions  may  have  affected  him,  such  as 
the  oppression  of  a  crowded  room  or  the  least  emotional  excitement,  and  at  the 
same  time  he  may  have  noted  increased  rapidity  of  the  ])ulse  or  have  been  con- 
scious of  the  beating  of  his  heart.  The  pulse  is  usually  regular,  but  may  be 
constantly  irregular,  though  compensation  is  perfectly  maintained.  Sometimes 
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there  is  the  feeling  of  weight  or  discomfort  at  the  heart,  and  in  rare  cases  occa- 
sional attacks  of  cardiac  pain.  The  patient  is  easily  fatigued,  may  take  cold 
easily,  and  suffers  with  gastric  disturbances  after  slight  indiscretions  in  diet. 
His  general  health  is  not  impaired,  but  he  feels  that  his  customary  vigor  and 
power  of  endurance  have  suffered  some  change.  The  complexion  may  be  poor, 
and  sometimes  a  little  blueness  of  the  lips  and  finger-nails  is  observed ;  or 
pallor  and  anaemia  may  occur  instead.  These  symptoms  for  the  most  part  are 
due  to  the  fact  that  the  compensatory  power  of  the  heart  is  sufficient  to  main- 
tain the  proper  circulation  under  ordinary  conditions,  but  incapable  of  com- 
bating with  special  emergencies. 

When,  as  a  result  of  intercurrent  diseases,  chiefly  the  fevers,  or  of  advan- 
cing valvular  and  arterial  disease,  the  nutrition  of  the  heart  fails,  cardiac 
degeneration  and  failure  of  the  compensation  result.  The  pulse  now  becomes 
more  rapid,  and  is  often  irregular  in  rhythm  ;  there  is  decided  palpitation,  and 
the  patient  suffers  dyspnoea  even  to  the  most  extreme  degrees.  In  addition,  the 
local  subjective  sensations  of  oppression  or  constriction  and  pain  become  more 
pronounced,  and  the  evidences  of  failing  circulation  in  various  parts  of  the 
body,  and  especially  in  the  internal  organs,  become  decided.  The  complexion 
becomes  dusky,  the  lips,  the  ears,  the  fingers,  or  the  whole  surface  may  grow 
cyanotic,  and  dropsy  of  the  subcutaneous  tissues,  and  later  of  the  serous  cavities, 
gives  evidence  of  the  failing  circulation.  In  some  cases  the  patient  comes  to 
the  physician  complaining  of  vertigo,  syncopal  attacks,  or  constant  headaclie 
.with  throbbing  of  the  vessels  ;  in  others  dyspepsia,  disordered  condition  of  the 
bowels,  and  uneasiness  in  the  region  of  the  liver  may  indicate  the  disturbance 
of  the  abdominal  circulation. 

The  onset  of  the  symptoms  of  failing  compensation  may  be  abrupt  or 
gradual.  The  latter  is  more  common,  but  the  former  is  frequently  observed 
when  persons  having  a  chronic  valvular  defect  are  ill  with  infectious  fevers, 
such  as  typhoid  'fever,  diphtheria,  or  influenza.  An  example  of  the  extreme 
acuteness  of  onset  of  cardiac  dilatation  and  broken  compensation  was  recently 
admitted  to  my  wards  at  the  University  Hospital.  The  patient,  a  man  of 
sixty  years,  had  an  old  regurgitant  murmur  at  the  mitral  valve,  and  became  ill 
with  influenza,  during  which  bronchitis  was  pronounced.  Very  suddenly  in 
the  course  of  the  disease  the  heart  became  extremely  rapid  and  irregular,  the 
surface  became  cyanosed,  and  universal  oedema  was  developed.  The  liver  was 
much  enlarged ;  there  was  undulation  of  the  jugular  veins ;  there  were  pul- 
sation and  tumor  in  the  epigastrium ;  and  a  loud  regurgitant  murmur  was 
detected  in  the  tricuspid  region.  In  this  case  undoubtedly  the  right  ventricle 
had  suddenly  dilated,  permitting  tricuspid  regurgitation,  and  leading  to  the 
general  distention  of  the  veins  and  development  of  dropsy.  On  the  other 
hand,  it  will  be  found  in  a  large  number  of  cases  that  the  ease  with  whicli 
compensation  is  disturbed  gradually  increases  until  the  circulation  can  no  longer 
be  maintained,  and  pronounced  symptoms  of  failure  of  the  cardiac  power 
supervene. 

It  is  impossible  to  draw  sharp  lines  separating  the  individual  valvular 
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lesions  from  one  another,  nor  can  a  clinical  course  be  sketched  which  will  apply 
to  all  cases  of  a  particular  form.  It  will  therefore  be  best  to  describe  the 
symptoms  without  reference  to  the  nature  of  the  lesion,  further  than  to  indi- 
cate the  lesion  which  is  most  apt  to  be  present  when  the  symptom  under  dis- 
cussion is  noted. 

Subjective  symptoms  form  an  important  part  of  the  clinical  manifestations 
of  all  cases  of  valvular  disease.  The  first  of  these  to  be  noted  is  shortness  of 
breath,  or  dyspnoea,  which  results  from  obstruction  to  the  pulmonary  circu- 
lation, and  is  therefore  developed  earliest  and  reaches  the  highest  grades  in 
insufficiency  or  stenosis  of  the  mitral  valve.  As  long  as  compensation  is  fully 
maintained  there  may  be  no  dyspnoea  until  some  unusual  exertion  or  excite- 
ment has  taxed  the  cardiac  power ;  but  in  many  cases  of  mitral  diseases  there 
is  constant  shortness  of  breath,  without  any  other  sign  of  failing  compensation. 
When  compensation  is  lost,  dyspnoea  becomes  a  distressing  symptom :  the 
patient  pants  for  breath  ;  the  slightest  weight  upon  the  chest  oppresses  him  ; 
he  is  no  longer  able  to  lie  recumbent,  and  sleep  is  seriously  disturbed.  The 
extreme  dyspnoea  and  orthopnoea  of  the  later  stages  results  not  only  from  the 
failing  circulation,  but  also  from  the  secondary  changes  occurring  in  the  lungs. 
To  these  may  be  added  the  increased  vascular  tension  and  the  blood-contami- 
nations resulting  from  renal  and  peripheral  engorgement,  with  defective  elimi- 
nation and  metabolism.  The  congestion  of  the  pulmonary  vessels  soon  leads  to  the 
development  of  serous  transudation  and  oedema  of  the  lungs,  and  in  protracted 
cases  to  cyanotic  induration.  Still  greater  interference  with  the  pulmonary, 
circulation  and  the  breathing  occurs  when  pulmonary  thrombosis  and  hemor- 
rhagic infarctions  have  supervened,  or  when  the  lung  is  compressed  by  the 
dilated  heart  or  by  hydrothorax.  In  the  instructive  case  of  Friedreich,  before 
referred  to,  the  dilated  auricle  in  miti'al  stenosis  almost  completely  obliterated 
the  lumen  of  the  left  bronchus  by  its  pressure.  Sometimes  dyspnoea  has  a 
peculiarly  paroxysmal  nature,  to  which  the  term  "  cardiac  asthma  "  is  strictly 
applicable.  In  these  cases  the  patient  is  suddenly  seized  with  great  shortness 
of  breath,  which  lasts  for  variable  periods  of  time  and  gradually  subsides. 
Such  attacks  may  develojj  even  in  cases  in  which  the  compensation  is  fully 
established,  and  may  recur  at  irregular  intervals  for  years.  There  is  in  such 
subjects  an  associated  weakness  and  irritability  of  the  respiratory  muscles  and 
nerves ;  and  over-exertion,  excitement,  exhausting  reflex  irritation  from  a 
disordered  stomach,  or  acute  bronchitis  from  exposure  may  precipitate  a  crisis. 

In  the  very  latest  stages  Cheyne-Stokes  breathing  or  rhythmical  dyspnoea 
is  occasionally  noted  as  a  terminal  symptom.  It  is  more  frequently  present  in 
aortic  disease  and  when  the  myocardium  has  suffered  considerable  degeneration, 
and  renal  complications,  so  often  noted  in  valvular  disease,  increase  greatly  the 
tendency  to  this  phenomenon.  The  peculiarity  of  this  condition  consists  in 
the  alternation  of  periods  of  breathing  with  periods  of  cessation.  After  a 
pause  in  the  respiration  the  jiatient  begins  to  breathe,  almost  imperceptibly  at 
first,  then  more  and  more  dce])ly  and  noisilyuntil  a  climax  is  reached,  when  the 
efforts  again  decline,  and  finally  end  in  complete  cessation.    The  pause  or 
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period  of  apnoea  varies  in  length  from  a  few  seconds  to  a  half  minute  or 
a  minute,  and  terminates  with  the  beginning  of  shallow  respirations.  During 
the  apnoeic  period  the  patient's  pupil  grows  smaller  and  the  pulse  less  rapid. 
In  rare  cases  consciousness,  absent  as  a  rule,  is  temporarily  regained  when  the 
respiratory  efforts  reach  their  climax.  The  explanation  of  this  peculiar  form 
of  breathing  remains  in  doubt,  though  some  disturbance  of  the  respiratory 
centre  in  the  medulla  doubtless  plays  a  part  in  its  production.  It  is  not 
unusual  in  meningitis  and  cerebral  haemorrhage  and  in  uraemic  coma. 

Subjective  symptoms  referred  to  the  heart  are  rarely  absent.  At  first  there 
is  merely  the  feeling  of  unnatural  fulness  or  distention  in  the  region  of  the 
heart,  or  a  vague  sense  of  oppression,  likened  to  a  constriction  or  a  weight 
upon  the  chest.  When,  however,  the  patient  exerts  himself  or  becomes 
excited,  the  feeling  of  palpitation  is  developed  and  grows  pronounced  as 
compensation  fails.  The  impulse  of  the  heart  is  usually  forcible,  but  the 
sense  of  palpitation  may  be  present  in  cases  in  which  the  heart's  action  is 
extremely  weak,  and  absent  when  it  is  most  pronounced.  The  pulse-rate 
keeps  pace  with  the  increased  action  of  the  heart.  It  is  usually  more  or 
less  irregular, .  though  perfect  rhythm  is  sometimes  maintained  to  the  last. 

Irregularity  of  the  pulse  is  more  common  in  mitral  than  in  aortic  disease, 
and,  especially  in  mitral  stenosis,  frequently  reaches  an  extreme  degree.  As  a 
rule,  cardiac  arhythmia  may  be  taken  as  an  indication  of  failing  compensa- 
tion, but  there  are  cases  in  which  such  is  not  the  case.  A  seeming  irregularity 
may  result  from  occasional  weakness  of  the  systole,  when  the  corresponding 
pulse-wave  fails  to  be  perceptible  at  the  wrist,  but  generally  where  such  ine- 
quality of  contraction  prevails  the  rhythm  is  likewise  disturbed.  The  pulse 
should  be  counted  at  the  wrist  while  the  ear  is  noting  the  cardiac  action,  and 
the  sphygmograph  is  of  signal  value  in  recording  contractions  which  are  too 
feeble  to  be  felt.  Instead  of  frequency,  there  is  sometimes  unusual  slowness 
and  infrequency  of  the  pulse,  especially  in  aortic  stenosis.  This  has  already 
been  mentioned  as  of  a  certain  compensatory  vaUie  in  giving  time  for  expul- 
sion of  a  proper  quantity  of  blood  through  the  narrowed  orifice.  It  is  not 
unusual  in  these  cases  to  find  a  rate  of  60  or  50  beats  per  minute,  and  when 
interstitial  myocarditis  is  present  the  infrequency  may  become  even  more 
decided.  On  the  other  hand,  excessive  rapidity  of  the  pulse-rate — a  symp- 
tom to  which  the  name  tachycardia  has  been  applied — may  occasionally  be 
present,  though  it  more  frequently  results  from  other  causes.  The  palpitation 
of  valvular  disease,  as  a  rule,  subsides  to  a  large  extent  soon  after  the  patient 
is  placed  at  rest  physically  and  mentally,  whereas  in  tachycardia  a  rate  of  160 
or  200  may  be  maintained  uninterruptedly  for  long  periods  of  time.  It  is 
difficult  to  separate  high  grades  of  palpitation  from  what  we  designate  as 
tachycardia,  since  the  sense  of  palpitation  and  dyspnoea  are  sometimes, 
though  not,  as  a  rule,  present  in  the  latter.  The  excessive  rapidity  of  tachy- 
cardia is,  however,  rarely  attained  in  palpitation,  and  the  subjective  sensations 
of  the  latter  are  often  absent  in  the  most  pronounced  instances  of  tachycar- 
dia.   The  symptom  is  more  common  in  mitral  than  in  aortic  lesions. 
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Paiu  at  the  heart  is  much  more  frequently  noted  in  aortic  regurgitation  or 
stenosis  than  in  mitral  disease.  Sometimes  it  may  be  merely  an  intensification 
of  the  feeling  of  constriction  at  the  prsecordium  ;  in  other  cases  the  most  vio- 
lent attacks  of  darting  pains  in  the  region  of  the  heart  and  radiating  to  the 
arms  may  be  observed.  Not  rarely  these  anginoid  pains  assume  the  character 
of  true  angina  pectoris.  The  pain  more  frequently  radiates  to  the  left  than  to 
the  right  arm,  and  may  be  attended  by  blanching  of  the  surface  and  a  more  or 
less  persistent  numbness  of  the  skin.  It  is  especially  in  cases  of  atheromatous 
valvulitis  and  aortitis,  with  high  tension  within  the  artery  or  ventricle,  that 
such  paroxysms  are  experienced,  and  it  has  seemed  to  me  that  the  mechanical 
effect  of  hypertension  has  much  to  do  with  the  occurrence  of  the  pain.  The 
associated  myocardial  degeneration  seems  also  to  play  a  part,  since  similar  mani- 
festations are  encountered  in  acute  or  chronic  degenerations  of  the  heart  without 
involvement  of  the  valves.  Cases  are  frequently  encountered  where  anginoid 
pain  is  developed  regularly  by  a  definite  amount  of  exercise.  In  some  sub- 
jects it  is  only  brought  on  by  brisk  walking  after  meals ;  in  others  the  tend- 
ency is  so  great  that  gentle  exercise  develops  it.  The  pain  grows  more  intense 
until  the  patient  rests,  when  it  rapidly  subsides.  I  have  often  spoken  of  this 
as  mechanical  angina.  It  is  associated  with  atheroma  and  thickening  of  the  base 
of  the  aorta,  with  or  without  valvular  disease.  It  is  more  fully  described  in  the 
section  on  Angina  Pectoris. 

In  cases  of  mitral  disease,  more  commonly  than  in  aortic,  there  is  fre- 
quently abdominal  pain,  associated  with  congestion  of  the  liver  or  portal  cir- 
culation. Generally  this  consists  of  vague  oppression  or  pain  in  the  epigas- 
trium or  under  the  lower  ribs  of  the  right  side,  and  is  often  associated  with 
abnormal  pulsation  or  tumor.  In  rare  cases  it  becomes  quite  severe,  and  may 
prove  an  urgent  symptom.  Severe  colicky  pain  with  distention  of  the  abdo- 
men and  diarrhoea,  sometimes  haemorrhagic  in  nature,  results  from  embolism 
of  the  mesenteric  artery.  It  is  an  unusual  symptom,  and  more  apt-  to  occur 
when  there  are  fresh  vegetations  of  acute  endocarditis  upon  the  valves.  Many 
years  ago,  before  Koch's  discovery,  I  attended  a  case  of  chronic  mitral  val- 
vulitis with  that  eminent  clinician,  the  late  J.  Forsyth  Meigs.  The  hectic 
symptoms  Were  so  intense  that  the  scattered  centres  of  destructive  disease  of 
the  lungs  were  considered  tuberculous,  and  the  frequent  recurring  attacks  of 
severe  abdominal  pain  with  diarrhoea  seemed  to  indicate  tuberculous  ulcera- 
tion of  the  bowel.  The  rarity  of  phthisis  combined  with  valvular  disease  of 
the  heart  is  well  known.  The  autopsy  showed  sujipurative  changes  and 
several  large  hsemorrhagic  infarcts  of  the  lungs,  and  as  many  as  twenty 
separate  embolisms  of  branches  of  the  mesenteric  arteries,  each  of  which 
had  caused  aneurismal  dilatation,  filled  with  clots  as  large  as  a  cherry.  An 
ill-defined  aching  in  the  back  may  be  present  when  the  kidneys  are  cbngested  ; 
and  painful  affectit^ns  of  the  joints,  even  with  distinct  swelling  and  with  fever, 
have  sometimes  been  noted. 

In  uncompensated  valvular  disease  the  symptoms  discovered  by  examination 
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are  largely  due  to  failing  circulation  in  the  internal  organs  and  in  the  peripheral 
vessels. 

The  appearance  of  the  patient's  skin  may  give  the  first  indication  of  the 
venous  stasis  in  the  development  of  cyanosis.  At  first  there  is  merely  a  slight 
duskiness  of  the  lips,  the  ears,  or  finger-ends,  and  in  lesions  of  the  mitral  valve 
these  signs  may  persist  for  a  long  time  without  other  indications  of  failing  com- 
pensation. In  young  persons  this  long-continued  stasis  may  give  rise  to  certain 
characteristic  features.  The  lips  become  thick,  the  nose  is  broad,  and  the  com- 
plexion dusky,  while  the  finger-ends  are  bulbous  and  the  nails  incurved  in  the 
manner  so  characteristic  of  persistent  congestion  of  the  capillaries.  In  older 
persons  there  may  be  merely  a  dilatation  of  the  venules  of  the  skin  of  the  nose 
and  cheeks  or  of  the  extremities.  In  aortic  disease,  on  the  other  hand,  pallor 
and  anaemia  are  more  apt  to  be  present,  and  frequently  reach  so  extreme  a 
degree  as  to  merit  the  name  of  cardiac  cachexia.  In  two  recent  cases  in  young 
men  I  found  the  number  of  red  corpuscles  3,800,000  and  4,500,000,  and  the 
hsemoglobin  47  per  cent,  and  50  per  cent,  respectively.  I  have  been  particu- 
larly struck  by  this  chlorotic  condition  of  the  blood,  the  hemoglobin  being 
diminished  out  of  proportion  to  the  corpuscular  reduction,  but  have  seen  no 
cases  in  which  the  hsemoglobin  fell  below  the  figures  given.  Both  of  these 
were  instances  of  aortic  regurgitation ;  less  frequently  I  have  noted  equally 
intense  anaemia  and  cachectic  appearance  in  aortic  stenosis.  Cyanosis  may  be 
absent  in  aortic  affections  until  the  mitral  valve  becomes  insufficient,  but  occa- 
sionally the  intraventricular  pressure  may  sufficiently  impede  the  circulation 
through  the  heart  and  lungs  to  lead  to  duskiness  or  venous  engorgement.  Some- 
times in  mitral  cases,  in  addition  to  the  cyanosis,  the  skin  presents  a  somewhat 
jaundiced  appearance.  This  is  especially  marked  in  the  cases  in  which  con- 
gestion of  the  liver  and  catarrh  of  the  intestines  and  bile-ducts  have  become 
decided.  I  have  i  also  seen  in  a  few  cases  a  petechial  eruption  in  the  skin, 
doubtless  dependent  upon  the  separation  of  small  fragments  of  the  diseased 
valves  or  of  the  deposited  fibrin,  and  their  lodgment  as  emboli  in  the  terminal 
arteries  of  the  skin ;  but  the  symptom  is  one  which  should  always  lead  to  the 
most  careful  search  for  indications  of  acute  endocarditis,  particularly  that  of 
malignant  type. 

With  increasing  obstruction  in  the  peripheral  circulation  dropsy  finally 
develops.  It  is  common  in  mitral  disease,  but  rare  in  affections  of  the  aortic 
valve,  until  relative  insufficiency  of  the  mitral  leaflets  is  established.  Cardiac 
dropsy,  as  a  rule,  begins  as  oedema  in  the  feet  and  ascends.  It  is  first  noted  at 
the  ankles,  around  the  malleoli,  and  on  the  top  of  the  foot ;  later  it  extends  to 
the  subcutaneous  tissues  of  the  rest  of  the  body,  especially  where  the  areolar 
structure  is  least  compact.  Extreme  distention  of  the  scrotum  and  penis  occurs 
in  valvular  disease  as  in  nephritis,  though  less  commonly.  The  skin  is  usually 
red  or  cyanotic,  and  on  careful  examination  dilated  vessels  are  seen  beneath  the 
surface.  At  first  it  is  soft,  pitting  deeply  on  pressure,  but  when  oedema  has 
been  long  continued  a  certain  amount  of  induration  of  the  subcutaneous  tissue 
is  developed  ;  and,  if  there  be  excessive  distention,  small  cracks  or  fissures  may 
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be  produced  and  a  scaly  or  eczeraatous  condition  may  result.  Finally  serous 
effusion  in  the  internal  serous  cavities  supervenes,  hydrothorax,  ascites,  or  hy- 
dropericardium  resulting.  These  may  develop  coincidently  with  the  subcuta- 
neous dropsy,  or  may  be  present  when  the  latter  is  but  slight.  Liquid  effusion 
in  any  of  the  serous  cavities  without  external  oedema  should,  however,  always 
lead  to  the  most  searching  examination  for  local  causes  before  it  is  admitted  to 
be  the  result  of  the  valvular  disease  alone.  In  case  of  ascites  the  existence  of 
cirrhosis  of  the  liver  must  first  be  carefully  excluded,  and  in  pleural  effusion 
the  liability  to  a  low-grade  pleurisy  as  a  complication  must  be  considered. 
Yet  undoubted  cases  of  cardiac  dropsy  of  the  serous  sacs  without  oedema  of 
the  areolar  tissues  do  occur,  and  at  the  present  writing  I  have  under  my  care 
three  cases  in  which  hydrothorax  with  but  moderate  oedema  of  the  ankles 
seems  to  be  wholly  dependent  on  valvular  lesions. 

Some  of  the  most  important  symptoms  of  valvular  disease  result  from  the 
venous  congestion  of  the  internal  organs,  particularly  the  lungs,  the  liver,  and 
the  kidneys. 

The  influence  of  congestion  of  the  pulmonary  circulation  in  producing 
dyspnoea  and  other  disturbances  of  the  respiration  has  already  been  alluded  to. 
Associated  with  the  dyspnoea  there  may  be  cough  and  ex^iectoration.  The 
cough  is  frequently  of  a  peculiar  harassing  nature,  and  may  prevent  the  sleep 
of  the  patient.  In  cases  in  which  the  circulation  is  persistently  impeded  there 
is  great  liability  to  bronchial  catarrh,  a  complication  which  lends  additional 
severity  to  the  existing  symptoms.  The  expectoration  is  usually  watery,  and 
may  be  quite  copious.  Particular  attention  has  been  called  to  the  presence  in 
the  sputa  of  certain  pigment-bearing  cells.  The  latter  are  either  epithelial 
cells  of  the  terminal  bronchioles  or  leucocytes  which  have  taken  up  the  pig- 
ment matters  derived  from  the  extravasated  blood  ;  and  by  their  numbers  the 
degree  of  pulmonary  congestion  may  be  roughly  estimated.  When  the  latter 
is  excessive  the  expectoration  becomes  blood-tinged  or  actual  hserapptysis  super- 
venes, especially  in  stenosis  of  the  mitral  orifice.  I  have  observed  more  than 
one  case  of  mitral  stenosis  in  which  there  were  repeated  hseniorrhages  from  the 
lungs,  the  quantity  of  blood  at  each  haemorrhage  being  remarkably  large. 
After  each  hfemorrhage  the  patient's  general  condition  was  greatly  improved 
by  the  lessening  of  pulmonary  congestion.  Pulmonary  embolism  gives  rise  to 
sudden  and  decided  symptoms.  The  patient  may  be  seized  with  violent  shiver- 
ing, and  excessive  dyspnoea  is  developed  rapidly.  There  may  be  vague  pain 
in  the  chest,  and  the  sputa  usually  become  blood-tinged,  if  not  completely 
lijemorrhagic.  On  physical  examination  more  or  less  extensive  diiliiess,  with 
(liniiuution  of  the  breath-sounds  and  liquid  rales,  is  detected.  If  the  bronchi 
are  not  occluded,  the  breathing  is  broncho-vesicular  or  even  bronchial  in 
<!haracter. 

Congestion  of  the  liver  leads  to  enlargement  of  that  organ,  so  that  its 
lower  border  extends  below  the  margin  of  the  ribs,  and  may  even  be  found  on 
a  level  with  the  umbilicus.  There  is  usually  in  the  early  stages  a  certain 
imiount  of  pain,  but  this  rarel}'  becomes  an  urgent  symj^tom.    Congestion  and 
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enlargement  of  the  liver  reach  the  maximum  degree  when  the  tricuspid  valves 
are  insufficient,  and  it  is  in  such  cases  that  the  organ  is  found  to  pulsate  with 
each  ventricular  contraction.  Enlargement  of  the  left  lobe  is  sometimes 
recognized  by  distinct  resistance  to  palpation  in  the  epigastrium,  or  there  may- 
be even  a  visible  swelling  and  pulsation.  The  congestive  changes  in  the  liver- 
substance  and  the  associated  catarrh  of  the  bile-ducts  are  productive  of  func- 
tional disturbances  of  the  organ  and  of  jaundice.  The  latter  is  rarely  decided, 
but  there  is  often  a  slight  yellowness  of  the  sclerotic  or  an  icteroid  hue  of  the 
skin.  liong-continued  obstruction  of  the  hepatic  circulation  leads  to  cyanotic 
indui-ation  of  the  liver,  and  thereby  to  greater  impediment  in  the  portal  circu- 
lation. 

Congestive  enlargement  of  the  spleen  is  rarely  marked  until  the  later  stages 
of  valvular  disease,  with  failing  compensation,  supervene.  Previous  to  this 
it  may  be  felt  below  the  ribs,  but  later  the  enlargement  may  reach  an  extreme 
degree.  Embolism  of  the  spleen  is,  as  has  been  seen,  common  in  the  malig- 
nant form  of  endocarditis,  but,  although  much  less  frequent,  it  may  occur  in 
chronic  valvular  disease  and  be  attended  with  the  usual  symptoms. 

The  mucous  membrane  of  the  stomach  and  bowels  becomes  congested  and 
catarrhal,  and  in  a  majority  of  cases,  especially  of  mitral  disease,  gastric  and 
intestinal  disturbances  form  an  important  part  of  the  symptoms.  The  mucous 
membrane  is  thickened  and  covered  with  tenacious  mucus,  and  flatulence, 
pyrosis,  vomiting,  and  other  symptoms  of  chronic  gastritis  are  experienced. 
Occasional  or  persistent  diarrhoea  may  mark  the  case,  and  the  stools  are  some- 
times copious  and  watery.  Sudden  pain  in  the  abdomen,  with  distention  and 
I'apid  development  of  collapse,  is  indicative  of  embolism  in  the  stomach  or 
intestines.  In  the  same  cases  there  may  be  violent  vomiting  and  haemor- 
rhagic  diarrhoea.  Hsematemesis  soaietiraes  results  from  rupture  of  an  over- 
distended  vessel.  I 

Stasis  of  the  renal  circulation  may  be  indicated  by  pain  in  the  back,  but 
more  frequently  it  is  the  character  of  the  urine  that  first  arrests  attention. 
When  the  failure  in  compensation  is  decided,  the  quantity  of  the  urine  de- 
creases notably  ;  the  color  is  dark,  the  specific  gravity  increased,  and  a  deposit 
of  urates — or,  as  Sir  William  Roberts  has  designated  them,  of  quadriurates — 
results.  Albumin  in  small  quantity  is  often  present,  and  a  few  casts  and  cylin- 
droids  may  be  found  in  the  sediment.  The  congestion  may  be  so  intense 
that  renal  secretion  is  practically  abolished,  and  some  of  the  profound  nerv- 
ous symptoms  of  the  last  stages  are  evidences  of  ursemic  intoxication.  On 
the  other  hand,  when  the  indurative  changes  gf  chronic  congestion  are  estab- 
lished, an  increase  of  the  urine,  with  diminution  of  specific  gravity,  may  be 
noted.  The  occurrence  of  renal  embolism  is  rarely  attended  by  decided 
symptoms,  but  suspicion  would  be  aroused  by  the  occurrence  of  blood  in 
the  urine  or  by  sudden  pain  in  the  loins. 

Hsemorrhages  from  the  lungs  and  stomach  have  been  referred  to.  There 
may  also  be  haemorrhages  from  other  mucous  surfaces.  Epistaxis  is  especially 
common  in  stenosis  of  the  mitral  orifices,  though  the  most  obstinate  and  dan- 
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gerous  epistaxis  I  have  observed  in  cardiac  disease  was  in  a  case  of  aortic 
roughening  with  atheroma  of  the  aorta,  and  doubtless  with  degeneration  of 
the  small  vessels  also.  The  menstrual  function  is  apt  to  be  disordered,  and 
profuse  bleeding  may  occur. 

Nervous  symptoms  may  from  the  first  be  prominent,  or  may  only  be  de- 
veloped toward  the  end  of  the  disease.  They  are  far  more  commonly  present 
in  cases  of  aortic  lesions  than  in  mitral,  and  doubtless  to  a  large  extent  depend 
upon  the  coincident  arterial  changes,  which  add  to  the  impairment  of  the  cere- 
bral circulation  occasioned  by  the  valvular  defect.  In  mild  cases  there  is  often 
vertigo  and  tinnitus  aurium  when  the  patient  makes  any  special  exertion,  or 
these  symptoms  may  be  constant  as  long  as  the  patient  maintains  the  erect 
posture.  In  other  cases  the  patient  is  liable  to  sudden  syncopal  attacks,  and 
may  fall  while  in  the  streets  or  at  his  work.  When  the  compensation  fails 
and  the  cerebral  circulation  is  continuously  impaired,  persistent  headache  is 
often  noted.  Sometimes  it  has  the  character  of  the  hysterical  elavus,  and  may 
be  a  most  distressing  symptom.  Disturbance  of  sleep  or  complete  sleeplessness 
may  be  associated  with  headache  or  may  be  an  independent  symptom.  Even  loss 
of  memory  and  psychoses  of  various  kinds  may  result  from  the  disturbance  of 
the  cerebral  circulation.  Melancholia  with  suicidal  tendency  is  most  frequent, 
but  maniacal  excitement  is  occasionally  observed.  A  patient  of  my  own  was 
noted  to  grow  more  and  more  despondent,  and  finally  ended  her  life  by  swal- 
lowing crude  carbolic  acid.  Px'eceding  the  fatal  termination  in  any  case  the 
patient  frequently  becomes  delirious  or  stuporous  and  comatose,  and  it  is  in 
these  cases  also  that  Cheyne-Stokes  respiration  is  frequently  observed.  In 
all  cases  in  which  the  nervous  symptoms  become  pronounced  the  urine  should 
*  be  carefully  examined,  since  ursemic  poisoning  probably  has  an  important  part 
in  their  production. 

Cerebral  disturbances  may  also  result  from  embolism,  and  especially  in 
aortic  disease  cerebral  haemorrhage  is  not  unusual.  The  embolic  manifesta- 
tions may  consist  of  transient  disturbances  of  consciousness  and  palsy,  or  may 
present  themselves  in  the  form  of  decided  embolic  apoplexy,  with  permanent 
hemiplegia.  Epileptiform  convulsions  have  sometimes  been  observed,  and 
inveterate  epilepsy  seems  to  have  occasionally  developed  after  embolism  from 
a  diseased  valve.  The  relation  of  chorea  with  valvular  disease  is  probably 
more  often  that  of  cause  than  of  result,  but  it  may  be  that  some  cases  are 
due  to  minute  cerebral  embolisms. 

Embolism  of  the  peripheral  vessels  is  a  comparatively  rare  accident  in  val- 
vular disease.  When  one  of  thp  larger  arteries  of  the  extremities  is  occluded, 
the  limb  grows  cold  and  blue  and  rapidly  undergoes  gangrenous  changes.  At 
first  there  is  excruciating  pain,  but  as  the  mortification  increases  and  the  parts 
grow  more  black  in  color,  complete  death  of  the  parts  is  indicated  by  the  ces- 
sation of  pain.  Finally,  scpticsemia  may  result  from  absorption  of  septic 
matters  from  the  affected  tissues,  and  lead  to  the  death  of  the  patient.  The 
left  leg  is  more  frequently  involved  than  the  right,  probably  because  the  left 
iliac  artery  is  a  more  direct  continuation  of  the  aorta  than  is  the  right. 
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Smaller  emboli  in  the  vessels  of  the  skiu  may  produce  a  petechial  eruption, 
and  I  have  known  of  cases  where  there  were  larger  areas  of  subdermal  suffu- 
sion. Thrombosis  of  the  veins  of  the  extremities,  particularly  the  femoral,  is 
more  frequent  than  embolism.  It  results  from  the  slowing  of  the  circulation, 
and  is  therefore  an  indication  of  marked  disturbance  of  compensation.  In- 
creasing distention  of  the  veins,  with  oedema  and  great  pain,  ensue,,  and  some- 
times frasments  of  the  clot  are  washed  into  the  circulation  as  emboli.  Under 
similar  circumstances  thrombi  frequently  form  in  the  appendices  of  the  auricle 
or  in  the  auricle  itself.  In  the  latter  situation  they  may  be  of  a  curiously 
globular  shape,  and  may  lead  to  complete  occlusion  of  the  valvular  orifices 
and  to  rapid  death.  Globular  thrombi  may  also  be  found  in  the  ventricles  : 
I  have  observed  them  three-quarters  of  an  inch  in  diameter,  yellowish  in 
color,  with  advanced  central  softening  so  as  to  be  little  more  thama  fibrinous 
sac  filled  with  puriform  contents,  attached  to  the  trabeculse  and  in  one  in- 
stance with  sufficient  mobility  permitted  by  the  bands  of  attachment  to  allow 
the  thrombus  to  partly  occlude  the  mitral  opening. 

The  general  health  of  a  patient  suffering  with  a  chronic  valvular  disease 
may  seem  remarkably  good.  Emaciation  is  rarely  seen,  even  in  the  cases  in 
which  anaemia  is  extreme  and  local  symptoms  are  severe.  As  chronic  valvular 
disease  in  itself  is  usually  afebrile,  the  occurrence  of  fever  should  always  lead 
to  a  careful  physical  examination  to  determine  the  existence  of  an  acute  ex- 
acerbation of  the  valvular  disease,  since  recurring  endocarditis  is  so  frequently 
observed.  Especially  should  this  occurrence  be  suspected  in  cases  of  irregular 
fever  with  chills  and  embolic  symptoms.  In  other  cases  the  fever  may  be  due 
to  intercurrent  inflammation  of  the  serous  membranes,  lungs,  or  other  organs. 

I  have  repeatedly  had  reason  to  suspect  that  a  febrile  process  which  did  not 
seem  referable  to  renewed  valvulitis  was  due  to  an  extension  of  inflammation 
to  the  intima  of  the  aorta ;  and  recently  a  case  of  chronic  mitral  disease  termi- 
nated where  during  a  course  of  several  years  there  were  outbreaks  of  repeated 
chills  followed  by  high  fever,  subsequent  to  which  areas  of  severe  arteritis 
appeared,  leading  successively  to  aneurism  of  the  popliteal,  femoral,  and  axillary 
arteries.    Embolism  of  the  central  artery  of  the  left  retina  also  occurred. 

Complications. — Many  intercurrent  affections  may  arise  in  the  course  of 
chronic  valvular  disease  which  are  in  no  sense  direct  or  indirect  results  of  the 
valvular  lesion,  and  cannot  therefore  be  reckoned  among  the  complications. 
There  are  others,  however,  to  which  the  system  is  predisposed  by  the  cardiac 
defect  or  which  follow  as  immediate  consequences. 

The  diseased  valve  must,  in  the  first  place,  be  looked  upon  as  distinctly 
liable  to  renewed  attacks  of  acute  endocarditis,  especially  that  of  malignant 
type,  and  the  occurrence  of  fever  should  lead  to  the  suspicion  of  such  a  com- 
plication. In  a  case  of  aortic  regurgitation  in  a  young  man  recently  under  my 
care  the  temperature  was  found  to  be  rising  slightly  in  the  evening  without 
other  symptoms.  The  pulse  and  respiration  were  somewhat  more  rapid,  but 
the  physical  signs  remained  unaltered,  and  no  positive  evidence  of  the  nature 
of  the  fever  was  obtained  until  thi^e  months  after  the  onset,  when  splenic  and 
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renal  embolism  determined  the  diagnosis.  Soon  after  this  the  patient  died, 
and  at  autopsy  advanced  ulcerative  endocarditis,  affecting  the  aortic  and  mitral 
leaflets,  was  discovered. 

Pericarditis  may  complicate  the  valvular  disease  at  any  stage  of  its  course. 
It  more  frequently  occurs  in  aortic  than  in  mitral  disease,  extension  of  the 
inflammation  taking  place  more  readily  there  on  account  of  the  thinness  of  the 
wall  of  the  aorta.  Pericarditis  may  also  be  associated  with  endocarditis  at  the 
very  onset  of  the  latter,  the  two  diseases  arising  from  a  common  cause.  Tiiis 
is  particularly  true  in  the  case  of  children  and  young  persons. 

The  intimate  relations  of  valvular  disease  with  general  arterial  sclerosis 
have  been  alluded  to.  The  same  sclerotic  process  may  also  invade  the  kidneys, 
the  spleen,  and  other  organs.  Of  particular  interest  is  the  association  of  renal, 
vascular,  apd  cardiac  sclerosis,  the  whole  process  resulting  from  some  general 
toxic  influence — alcoholic,  gouty,  syphilitic,  or  the  like.  In  these  cases  there  is 
more  or  less  involvement  of  the  vessels  in  all  parts  of  the  body,  causing  thick- 
ening of  their  walls  and  increased  arterial  tension ;  the  kidney  is  cirrhotic 
and  contracted  ;  and  the  heart,  in  addition  to  the  valvular  lesion,  is  invaded 
by  the  same  sclerotic  process,  which  leads  to  thickening  of  the  fibrous  tissue 
between  the  muscle-fibres,  and  finally  to  degenerative  changes  of  the  latter 
from  pressure  and  diminished  nutrition.  The  same  arterial,  renal,  and  myo- 
cardial processes  may,  however,  be  present  without  a  valvular  lesion.  Clinic- 
ally, cases  of  this  kind  are  recognized  by  the  high  arterial  tension,  the  copious 
light-colored  urine,  which  may  contain  a  small  quantity  of  albumin  and  hyaline 
casts,  and  by  the  enlargement  of  the  left  ventricle.  The  dominating  condition, 
as  Huchard  has  well  said,  is  the  general  condition,  and  not  the  valvular  lesion. 

Nephritis,  however,  of  the  ordinary  type  may  arise  at  any  stage  of  valvular 
disease,  and  is  a  grave  complication.  Uraemia  may  occur  as  a  result  of  such 
intercurrent  nephritis  or  from  mere  stasis  of  the  renal  circulation,  without 
decided  anatomical  changes.  The  marked  nervous  symptoms  of  the  later 
periods  may  sometimes  be  attributable  to  this  cause. 

Pleurisy  and  pneumonia  are  not  unusual  conqjlications.  In  particular,  is 
pneumonia  of  hypostatic  type  a  common  and  grave  condition.  QEdema  of  the 
lungs  is  perhaps  the  most  frequent  cause  of  death,  and  chronic  bronchitis, 
though  less  serious,  is  often  a  most  troublesome  complication. 

The  embolic  complications  have  been  sufficiently  described  under  Symp- 
tomatology. Occasionally,  when  the  skin  of  tlie  extremities  becomes  fissured 
by  the  excessive  (edematous  swelling,  erysipelatous  inflammation  results,  and 
may  lead  to  rapid  septic  infection  and  a  fatal  issue. 

The  disordered  state  of  the  circulation  leads  to  constant  congestion  of  the 
mucous  membranes  of  the  stomach  and  intestines,  which  strongly  predisposes 
to  catarrhal  inflammations.  Undue  exposui'c  or  indiscretions  in  diet  are  there- 
fore often  productive  of  serious  gastritis  or  enteritis,  and  in  many  cases,  by 
their  repetition,  chronic  catarrh  of  the  stomach  and  bowels  becomes  estab- 
lished. 

Diagnosis. — In  few,  if  any,  diseases  can  it  be  said  with  greater  truthful- 
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iiess  that  the  determination  of  the  name  of  the  disease  has  not  at  all  completed 
the  diagnosis.  It  will  be  necessary  to  distinguish  valvular  disease  from  other 
conditions  simidating  it,  to  determine  the  seat,  the  nature,  and  the  degree  of 
the  valvular  defect,  and  to  estimate  the  eflPect  of  the  compensatory  changes  as 
well  as  the  secondary  alterations  in  other  parts  of  the  body,  before  the  diag- 
nosis may  be  said  to  be  complete. 

The  recognition  of  valvular  disease  rarely  presents  much  difficulty  if  care- 
ful auscultation  be  practised.  Sometimes  the  cardiac  symptoms  are  so  obscure 
that  attention  may  not  be  directed  to  the  heart.  This  may  occur  in  cases  in 
which  nervous  symptoms  take  a  prominent  place,  but  a  careful  physical  exami- 
nation should  never  be  neglected  in  obscure  diseases  of  every  kind,  and  rarely 
fails  to  discover  the  valvular  lesion.  When  doubt  exists,  repeated  exami- 
nations must  be  made  in  vaiying  conditions  of  tranquil  or  excited  cardiac 
action,  in  different  states  of  respiration,  and  in  different  positions  of  the 
patient's  body. 

When  a  patient  presents  universal  oedema,  it  will  be  necessary  to  distin- 
guish between  cardiac  and  renal  dropsy,  and  the  diagnosis  is  rendered  some- 
what difficult  by  the  fact  that  albumin  and  casts  are  frequently  found  in  the 
urine  of  purely  cardiac  cases,  and  that  a  cardiac  murmur  may  coexist  with 
nephritis.  It  is  to  be  noted,  however,  that  in  the  dropsy  of  Bright's  disease 
pufBness  is  apt  to  be  first  observed  in  the  loose  tissue  of  the  lower  eyelid, 
whereas  in  valvular  disease  the  ankles  and  feet  are  first  affected,  and  that, 
while  there  is  usually  marked  pallor  of  the  skin  in  renal  dropsy,  there  are 
cyanosis  and  distention  of  the  venules  in  valvular  disease.  Moreover,  in  the 
latter  the  external  genitals  are  neither  so  commonly  nor  so  early  affected  as  in 
Bright's  disease.  Finally,  the  character  of  the  casts  in  the  urine  and  careful 
examination  of  the  pulse  and  action  of  the  heart  will  serve  to  make  the  dis- 
tinction between  the  two  affections,  or  in  the  case  of  their  coexistence  will 
determine  which  is  the  more  serious  condition  in  the  case. 

Effusion  in  the  serous  cavities  unassociated  with  external  oedema  are  rarely 
met  with  in  valvular  disease,  and  should  always  lead  to  a  searching  exami- 
nation for  local  causes.  In  case  of  pleural  effusions  inflammation  of  the  pleura 
may  be  discovered  by  the  existence  of  fever  or  a  history  of  pain  in  the  side,  or 
by  the  character  of  the  liquid  aspirated  ;  but  occasionally  a  pleural  exudation 
may  come  on  insidiously  without  the  slightest  fever  or  local  evidences  of 
inflammation.  In  the  latter  case  the  absence  of  cardiac  murmurs  is  most 
significant. 

Ascites  is  much  more  frequently  due  to  cirrhosis  of  the  liver,  and  even 
when  valvular  disease  is  present  the  occurrence  of  ascites  without  external 
oedema  must  be  considered  as  suggestive  of  cirrhosis. 

The  distinctions  between  cardiac  disease  and  aneurism  of  the  aorta  will  be 
more  appropriately  considered  in  the  discussion  of  the  latter  condition,  as  will 
also  the  diagnosis  of  simple  hypertrophy  and  dilatation  of  the  heart  after  the 
description  of  these  affections. 

Patients  with  chlorosis  and  extreme  anaemia  frequently  present  themselves 
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with  marked  palj)itation  of  the  heart  as  the  sole  or  prominent  symptom.  In 
tliese  cases  a  diagnosis  of  cardiac  disease  is  frequently  made  on  account  of  the 
existence  of  murmurs  over  the  heart,  and  it  may  be  most  difficult  to  distinguish 
such  anaemic  murmurs  from  those  of  organic  valvular  disease.  It  must  also 
be  remembered  that  swelling  of  the  feet  or  universal  dropsy  may  result  from 
an  anaemic  state  of  the  blood.  Attention  has  been  called  to  the  fact  that, 
especially  in  aortic  disease,  the  appearance  of  the  patient  may  be  highly  anaemic 
or  cachectic,  and  that  a  low  blood-count  and  percentage  of  haemoglobin  may  be 
found.  The  anaemic  bruits  are,  however,  generally  soft,  and  are  always  systolic. 
They  are  heard  with  maximum  intensity  at  the  base  of  the  heart  ^or  in  the  pul- 
monic region.  At  the  same  time  there  is  often  heard  a  peculiar  musical  hum- 
ming sound,  the  bruit  du  diable,  or  venous  murmur,  in  the  jugulars.  The 
murmurs  of  valvular  disease  are  recognized  by  their  greater  harshness  and 
their  transmission  in  definite  directions.  Diastolic  murmurs  are  never  due  to 
anaemia,  and  the  existence  of  hypertrophy  of  the  heart  or  characteristic 
changes  in  the  pulse  would  definitely  establish  the  diagnosis. 

Patients  are  frequently  stai-tled  by  discovering  irregularity  of  the  pulse  or 
by  palpitation  or  pain  in  the  praecordial  region,  and  come  to  the  physician  with 
the  fear  that  they  have  incurable  valvular  disease.  Such  symptoms  do  indeed 
occur  in  cardiac  disease,  but  it  is  fortunate  that  we  can  assert  that  they  are  far 
more  commonly  functional  in  nature,  resulting  from  a  variety  of  trivial  con- 
ditions. Careful  physical  examination  will  then  show  an  absence  of  valvular 
lesion,  and  further  study  discloses  the  digestive  disorder  or  other  local  affection 
which  has  by  reflex  irritation  excited  the  functional  disturbance  of  the  heart. 

The  particular  form  of  valvular  lesion  present  in  a  given  case  will  be  deter- 
mined by  applying  the  methods  of  physical  examination,  and  particularly  by 
noting  the  nature  of  the  cardiac  hypertrophy,  whether  of  the  right  or  left  ven- 
tricle, and  by  studying  the  time  and  distribution  of  the  murmur.  The  serious- 
ness of  the  valvular  defect  is  mainly  to  be  measured  by  the  effect  upon  the 
circulation  and  the  size  of  the  heart,  and  not  by  the  loudness  of  the  murmur. 
It  is  not  unusual  to  find  very  loud  murmurs  when  there  is  but  a  slight 
roughening  of  one  of  the  valves,  while  a  scarcely  audible  one  may  attend  an 
advanced  lesion. 

The  symptoms  give  important  indications  of  the  exact  pathological  con- 
ditions present,  especially  when  the  coexistence  of  two  or  more  murmurs  makes 
it  necessary  to  determine  which  lesion  is  mainly  responsible  for  the  general 
condition  of  the  patient.  Distention  of  the  venous  system,  with  congestion  of 
the  viscera  and  with  dropsy,  is  more  frequently  indicative  of  mitral  than  of 
aortic  disease ;  and  when  marked  cyanosis  and  extreme  dilatation  of  the  veins 
are  observed,  failure  of  the  tricuspid  valves  may  generally  be  inferred  with 
reasonable  certainty.  Anginoid  pain,  anaemia,  and  vascular  sclerosis,  on  the 
other  hand,  would  indicate  a  special  implication  of  the  aortic  valves,  as  would 
also  the  occurrence,  in  the  early  stages,  of  syncopal  attacks,  vertigo,  and  other 
nervous  manifestations  of  improper  cerebral  circulation. 

The  distinction  of  rheumatic  from  sclerotic — or,  as  they  have  been  called. 
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cardio-sclerotic — cases  of  aortic  disease  is  not  as  readily  made  as  some  authors, 
particularly  the  French  writers,  maintain.  As  a  rule,  however,  in  young  sub- 
jects, in  whom  arterial  changes  are  slight  and  the  pulses  bounding,  a  rheumatic 
history  will  be  obtained,  and  the  anatomical  changes  will  be  found  to  affect 
principally  the  valves,  whereas  in  persons  past  middle  life,  with  rigid  arteries 
and  less  bounding  pulses,  syphilis,  alcoholism,  or  gout  may  be  determined,  and 
the  pathological  process  will  be  diffuse,  affecting  the  whole  arterial  system. 

Prognosis. — The  prognosis  in  valvular  disease  must  be  based  upon  a  care- 
ful study  of  the  nature  of  the  disease  and  the  degree  of  compensation  present, 
as  well  as  upon  the  general  health  of  the  patient,  his  occupation,  and  his  habits. 
The  degree  of  compensation  depends  to  a  large  extent  upon  the  health  of  the 
patient.  In  cachectic  or  neurasthenic  persons  an  extreme  valvular  defect  may 
call  forth  but  little  compensatory  hypertrophy,  and  the  prognosis  of  course  is 
correspondingly  grave.  After  the  establishment  of  complete  compensation  the 
prospect  of  its  continuation  will  be  largely  influenced  by  the  patient's  occu- 
pation and  habits.  If  he  be  required  to  continue  at  active  or  laborious  work 
and  be  exposed  to  vicissitudes  of  weather,  the  liability  of  early  failure  of  the 
cardiac  power  is.  very  great.  Similarly,  indiscretion  in  diet,  the  immoderate 
use  of  alcoholic  stimulants  or  of  tobacco,  or  undue  mental  excitement  will 
constantly  tax  the  strength  of  the  heart,  and  eventually  aid  in  destroying  com- 
pensation. It  is  by  no  means  implied  that  moderate,  healthful  exercise  of 
body  and  mind  are  to  be  looked  upon  as  dangerous,  for  many  patients 
undoubtedly  are  thereby  benefited,  and  are  enabled  to  continue  long  and  useful 
lives  in  spite  of  a  serious  defect  of  one  of  the  valves  of  the  heart. 

Intercurrent  diseases  of  all  kinds  render  the  prognosis  grave.  The  rapid 
supervention  of  cardiac  degeneration  and  dilatation  in  the  course  of  severe 
infectious  fevers  has  already  been  referred  to,  and  suggests  the  adoption  of 
special  precautions  in  persons  suffering  with  valvular  disease.  Pulmonary 
diseases  of  all  kinds  directly  tax  the  power  of  the  right  ventricle,  and  are  far 
more  serious  in  persons  with  valvular  lesions  than  in  healthy  individuals. 

Compensation  is  more  completely  established  and  more  permanent  in  aortic 
and  mitral  regurgitation  than  in  other  lesions,  but  life  is  often  prolonged  for 
many  years  in  case  of  aortic  and  mitral  stenosis  in  spite  of  the  fact  that  certain 
symptoms  of  incomplete  compensation  had  been  present  from  the  beginning. 
Tricuspid  regurgitation  is  generally  itself  the  result  of  beginning  failure  of 
compensation  in  a  case  of  mitral  disease,  and  therefore  the  prognosis  is  particu- 
larly grave.  Tricuspid  stenosis,  on  the  other  hand,  may  permit  comparatively 
comfortable  life  for  many  years.  Among  the  46  cases  tabulated  by  Fenwick, 
the  duration  of  life  was  from  thirty-one  to  thirty-six  years. 

Aortic  regurgitation,  though  highly  favorable  in  other  respects,  is  more  liable 
than  any  other  form  of  valvular  disease  to  terminate  in  sudden  death.  On  the 
whole,  however,  in  striking  contrast  with  the  popular  notion  on  this  point, 
sudden  death  is  a  rare  accident  in  valvular  disease.  Most  cases  terminate 
slowly  from  gradual  failure  of  cardiac  power,  with  increasing  dropsy  and 
numerous  internal  engorgements.    There  are  usually,  therefore,  decided  indi- 
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cations  of  the  approach  of  the  fatal  terminatiou.  xVmong  these  may  be  spe- 
cially named  excessive  dropsy,  great  irregularity  of  the  heart's  action  and 
weakness  of  the  pulse,  increasing  failure  of  the  renal  secretion  with  abundant 
albuminuria,  and  the  development  of  profound  nervous  symptoms.  Cheyne- 
Stokes  respiration  in  heart  disease  nearly  always  presages  approaching  death. 

Destruction  of  a  valve  by  traumatism  usually  leads  at  once  to  extreme 
dyspnoea  and  cyanosis  and  to  a  fatal  termination,  but  sometimes  a  certain 
degree  of  compensation  is  established,  and  life  has  been  prolonged  as  much  as 
five  years  in  some  recorded  cases. 

The  possibility  of  a  valvular  lesion  resulting  from  chronic  endocarditis 
undergoing  complete  resolution  has  been  much  discussed.  There  is,  however, 
no  proof  that  such  a  thickened  valve  ever  regains  its  natural  flexibility,  though 
competent  observers  have  claimed  that  physical  signs  of  undoubted  organic  dis- 
ease have  disappeared  under  their  observation.  I  have  already  expressed  the 
opinion,  based  on  cases  observed  closely  for  a  number  of  years,  that  acute  endo- 
carditis, especially  in  the  young,  may  terminate  in  complete  recovery,  with  the 
gradual  disappearance  of  a  decided  murmur.  This  is,  however,  a  widely 
different  matter  from  the  cure  of  a  chronic  lesion,  and  it  may  be  questioned 
whether  the  murmurs  in  the  cases  recorded  in  support  of  such  an  occurrence 
may  not  have  been  due  to  mere  relative  failure  of  the  valve  without  actual 
organic  disease. 

Treatment. — The  treatment  of  chronic  valvular  disease  must  be  varied  to 
suit  the  stage  of  the  affection  and  the  exact  conditions  present.  It  must 
always  be  remembered  that  no  medication  or  other  treatment  at  our  disposal 
will  remove  the  valvular  lesion,  and  that  all  of  our  therapeutic  endeavors 
should  be  directed  to  the  establishment  and  maintenance  of  compensatory 
power  on  the  part  of  the  heart.  If  compensation  be  perfect,  the  patient  re- 
quires rigid  hygienic  care,  but  no  medicinal  treatment,  and  the  too  frequent 
practice  of  prescribing  digitalis  or  other  cardiac  stimulants  merely  because  a 
murmur  is  discovered  must  therefore  be  condemned.  Above  all,  it  is  the 
patient  who  must  be  studied  and  treated,  and  not  the  murmurs. 

Prophylaxis. — Many  cases  of  valvular  disease  following  acute  rheumatism 
might  doubtless  be  avoided  were  proper  hygienic  care  always  taken  in  the 
management  of  the  latter  disease.  The  statistics  of  Sibson  have  shown 
beyond  doubt  that  absolute  rest  exerts  a  powerful  influence  in  preventing 
both  pericarditis  and  endocarditis  in  rheumatic  fever.  The  patient  should 
from  the  beginning  to  the  end  of  the  attack  be  kept  confined  to  bed  and  well 
protected  from  cold  or  drafts.  Drugs  have  no  positive  power  to  prevent  the 
occurrence  of  endocarditis,  but  the  salicylates,  by  shortening  the  duration  and 
by  quieting  the  heart  through  relief  of  the  pain,  indirectly  lessen  the  frequency 
of  valvular  disease.  It  is  enough  to  refer  to  the  urgent  importance  of  closely 
watching  for  the  occurrence  of  acute  endocarditis,  so  that  active  treatment 
may  be  instituted  at  once.  This  gives  the  only  chance  of  avoiding  subsequent 
organic  valvular  disease  or  at  least  of  lessening  its  extent. 

In  another  class  of  eases  the  avoidance  of  muscular  strain  and  the  regula- 
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tion  of  the  diet  and  habits  of  life  would  reduce  the  proportion  of  valvular 
disease,  but  these  are  manifestly  conditions  over  which  physicians  have  but 
little  permanent  control.  We  may  occasionally  be  consulted  in  regard  to  the 
education  and  subsequent  occupation  of  a  young  boy  or  girl,  and  will  do  well 
to  consider  hereditary  tendency  to  cardiac  disease  in  giving  our  advice ;  but 
too  often  it  is  only  after  full  development  of  the  disease,  or  still  later,  when 
compensation  is  beginning  to  weaken,  that  we  are  called  upon  to  treat  the  case. 

During  the  stage  of  compensation  it  will  first  of  all  be  necessary  to  direct 
the  patient  in  every  detail  of  his  daily  life.  This  requires  tact  on  the  part  of 
the  physician,  for  it  may  be  desirable  to  conceal  from  the  patient  himself  the 
nature  of  his  disease.  On  the  other  hand,  there  are  many  whose  earnest  co- 
operation in  treatment  can  only  be  secured  by  a  frank  explanation  of  their 
condition,  and  who  are  not  injured  in  the  least  by  a  knowledge  of  the  existence 
of  organic  disease.  The  determination  of  the  proper  course  to  pursue  will 
depend  upon  the  individual  character  of  the  patient  and  upon  surrounding 
conditions.  Since  we  may  honestly  dispel  the  dread  of  sudden  death,  and  can 
often  promise  such  good  and  lasting  results  if  compensation  be  established,  and 
since  this  result  is  scarcely  possible  without  the  intelligent  co-operation  of  the 
patient,  it  seems  proper  in  most  cases  to  disclose  the  fact  of  organic  disease,  but 
in  such  an  encouraging  manner  as  will  rouse  energy  and  caution  instead  of 
favoring  depression  or  recklessness. 

The  work  of  the  patient  should  be  easy.  He  should  not  become  fatigued 
excessively,  and  at  no  time  must  he  make  violent  exertion  for  even  the  briefest 
time.  Absolute  cessation  of  labor  is  not  usually  desirable ;  on  the  contrary, 
moderate  exercise  will  prove  beneficial  in  developing  the  compensation  and  in 
preserving  that  which  has  been  gained.  Oertel  has  recently  instituted  a  plan 
of  treatment  for  developing  the  heart's  power  by  graduated  exercise.  The 
patient  is  directed  ^to  ascend  inclined  planes  of  increasing  steepness  and  length 
until  the  compensation  is  fully  developed.  The  treatment  is  carried  out  in 
great  detail  at  various  special  resorts,  but  it  is  by  no  means  applicable  to  all 
cases,  and  when  desired  it  can  practically  be  as  well  accomplished  at  the 
patient's  home.  Use  may  be  made  of  neighboring  acclivities  or  even  of  the 
stairs  of  the  house.  It  is  always  necessary,  however,  that  careful  supervision 
should  be  exercised,  lest  undue  exertion  be  made  and  the  cardiac  power  be 
injuriously  taxed.  The  tolerance  of  individual  patients  of  this  plan  of  treat- 
ment, or  of  exercise  in  general,  will  be  found  to  vary  widely.  It  is  not  rare 
to  find  a  person  dying  at  an  advanced  age  with  a  valvular  lesion  of  many 
years'  duration,  whose  life  had  been  one  of  constant  physical  and  mental  strain. 
A  recent  case  of  this  kind  impressed  itself  strongly  upon  my  mind.  A  man 
of  sixty-eight  years,  who  lived  in  a  rather  mountainous  district,  and  had  all 
his  life  been  an  active  hunter  and  horseman,  was  unconscious  of  any  illness  or 
physical  defect  until  eight  weeks  before  he  consulted  me.  I  discovered  decided 
evidences  of  narrowing  and  regurgitation  at  the  aortic  valve,  and  the  patient 
died  within  a  few  weeks.  At  the  autopsy  lesions  of  very  long  standing  were 
discovered,  consisting  of  the  most  extreme  narrowing  and  calcification  at  the 
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aortic  valve,  great  enlargement  of  the  left  ventricle,  and  advanced  fatty  degen- 
eration of  the  muscle.  On  the  other  hand,  there  are  many  patients  who  with 
but  a  slight  valvular  defect  are  unable  to  make  the  least  physical  exertion 
without  serious  disturbance  of  the  heart's  action.  No  fixed  rule  can  therefore 
be  laid  down  regarding  the  amount  of  work  which  a  patient  may  or  may  not 
undertake,  but  each  case  must  be  carefully  managed  according  to  the  indications 
present. 

Mental  exertion  and  mental  excitement  exercise  a  powerful  influence  on  the 
heart,  and  must  be  restricted  to  the  m-inimum.  Perfect  calm  should  always  be 
insisted  upon.  In  the  case  of  children  with  organic  heart  disease  this  part  of 
the  treatment  gives  extreme  anxiety.  They  often  seem  especially  restless  and 
difficult  to  restrain.  Fatigue  or  exposure  favors  recurrences  of  rheumatism 
and  acute  endocarditis.  Undue  restraint  tends  to  render  them  nervous,  and 
even  more  sensitive  to  atmospheric  changes.  Play  and  exercise  must  be  care- 
fully and  patiently  graduated :  study  cannot  be  neglected,  but  must  be  cautiously 
adapted  to  the  case.  Especial  care  must  be  taken  to  avoid  fright  or  sudden 
emotions  of  any  kind.  Older  persons  should  so  arrange  their  work  and  habits 
that  the  greatest  serenity  of  mind  may  at  all  times  be  preserved.  Hirsh  pointed 
out  the  great  frequency  of  valvular  disease  during  and  after  the  troublous  times 
of  the  French  Revolution,  and  again  in  1830  and  1848,  and  attached  import- 
ance to  mental  excitement  as  a  cause  of  heart  disease.  It  is  more  probable, 
however,  that  latent  cases,  and  such  as  would  remain  latent  under  ordinary 
circumstances,  were  called  into  prominence  by  the  stirring  events  of  those 
anxious  years.  The  frequency  with  which  severe  functional  disorders  of  the 
heart  were  noted  in  America  for  some  years  after  1863  will  be  remembered  by 
many. 

The  diet  of  the  patient  will  always  require  special  regulation.  The  quantity 
of  food  taken  at  one  time  must  be  small,  because  the  distention  of  the  stomach 
incident  upon  a  full  meal  will  directly  interfere  with  the  heart  by  pressure,  and 
often  disturb  its  action  markedly.  Carbohydrates  and  fats  are  badly  borne, 
since  they  tend  to  decomposition  and  to  gaseous  distention  of  the  stomach. 
Simple  food  taken  in  small  quantities  will  always  prove  the  best.  On  the 
other  hand,  coarse  foods  or  such  as  tend  to  ferment  are  immediately  unpleasant, 
and,  further,  are  apt  to  lead  to  gastro-intestinal  catarrh,  to  which  the  congested 
condition  of  the  mucous  membranes  makes  the  patient  unusually  liable.  For 
the  same  reason  alcohol  as  a  beverage  must  be  excluded,  though  a  small  quan- 
tity of  light  wine  or  of  much-diluted  spirit  may  be  permitted  as  an  aid  to 
digestion  in  persons  who  have  been  accustomed  to  its  moderate  use,  and  espe- 
cially in  patients  of  advancing  years.  Taken  excessively,  there  is  great  danger 
of  gastric  irritation  and  of  serious  disturbance  of  the  heart  itself  Tobacco  " 
should  not  be  used  in  any  form,  and  tea  or  coffee  only  in  small  quantity  and 
very  weak.  Excessive  use  of  tea  and  coffee  is  a  frequent  cause  of  functional 
disturbance  of  the  heait,  and  in  valvular  disease  leads  to  unpleasant  symptoms. 

A  morning  sponge- bath,  followed  by  gentle  friction  of  the  skin,  is  a  powerful 
aid  to  the  general  nutrition  and  renders  the  patient  less  liable  to  attacks  of 
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bronchitis.  Warm  salt  baths  and  such  as  are  rich  in  carbonic  acid  have  been 
highly  recommended,  but  are  not  well  borne  in  many  cases.  Hot  baths  or 
vapor-baths  must  not  be  permitted. 

The  clothing  of  the  patient  should  be  regulated  most  carefully  to  the  cli- 
matic conditions.  Woollen  underwear  is  the  best  during  both  winter  and  sum- 
mer, the  weight  being  adapted  to  the  climate  and  season.  Unnecessary  clothing 
renders  the  patient  more  liable  to  colds,  and  must  therefore  be  avoided. 

Constipation  can  usually  be  avoided  by  proper  diet  and  regimen.  If  any 
laxative  be  required,  it  should  be  a  mild  saline  or  one  of  the  natural  mineral 
waters,  such  as  Friedrichshall  or  Hunyadi  Janos.  A  half  teaspoonful  or  tea- 
spoonful  of  Carlsbad  salt  in  six  or  eight  ounces  of  hot  water,  taken  before 
breakfast,  is  gently  laxative  and  has  a  beneficial  effect  on  the  gastric  and 
intestinal  mucous  membranes.  In  obstinate  cases  more  vigorous  means  may 
be  needed,  but  powerful  purgation  should  never  be  permitted.  In  cases  where 
there  is  evidence  of  hepatic  congestion  and  torpor  an  occasional  small  dose  of 
blue  pill  may  be  of  special  service.  Attention  must  be  paid  to  the  general 
health  of  the  patient  when  the  nutrition  is  poor  and  anaemia  is  present.  Tonic 
doses  of  quinine  or  the  simple  bitters  are  frequently  of  service,  and  I  have  found 
the  following  a  happy  combination  : 

Quininse  sulphatis,      ,  gr.  xxiv  vel  xlviij  ; 

Acid,  muriat.  dil.,  f^ij  vel  fgiij  ; 

Tr.  gentianse  comp.,  f§iij  ; 

Tr.  cardamomi  comp.,       q.  s.  ad  f  §vj. 
M.  et  filtra. 
Sig.  One  teaspoonful  in  water  after  meals. 

When  the  patient  is  anaemic  iron  or  arsenic  may  be  given  in  addition,  and 
cod-liver .  oil  may  ^  be  of  advantage  when  the  patient's  general  nutrition  is 
impaired. 

Much  has  been  written  regarding  excessive  hypertrophy  and  its  treatment, 
but  it  may  be  questioned  whether  such  a  condition  is  actually  of  frequent 
occurrence.  If,  however,  constant  throbbing  of  the  vessels  and  the  conscious- 
ness of  the  cardiac  impulse  render  the  patient  uncomfortable,  sedatives  may 
be  necessary,  but  should  always  be  given  with  care,  lest  the  heart  be  unneces- 
sarily depressed.  Two-drop  doses  of  the  tincture  of  aconite  or  of  veratrum 
viride  may  be  given  in  such  cases,  or  nerve-sedatives,  like  bromide  of  potash 
or  the  elixir  of  the  valerianate  of  ammonium,  may  be  used.  It  is  also  advis- 
able in  these  cases  to  pay  especial  attention  to  the  condition  of  the  bowels. 
The  same  remedies  will  be  applicable  when  fulness  of  the  head  or  tinnitus 
'aurium  is  present. 

When  compensation  begins  to  fail,  the  patient  should  at  once  be  placed  at 
complete  rest.  Rest  alone  may  be  sufficient  in  mild  cases  to  restore  the  cardiac 
power.  If  the  patient  cannot  lie  flat  in  bed,  a  few  additional  pillows  may 
serve  to  make  him  easy,  or  a  bed-rest  may  be  readily  improvised.  Perfect 
quiet  must  be  enjoined  and  the  dietetic  regulations  rigidly  enforced. 
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Remedies  will  now  be  needed  to  stimulate  the  action  of  the  heart,  and  of 
these  digitalis  easily  takes  the  lead  in  its  certainty  of  action  and  in  its  power. 
The  indications  for  the  use  of  digitalis  are  weakness  and  irregularity  of  the 
heart's  action,  with  signs  of  failing  circulation.  When  these  indications  are 
present  in  any  case  of  valvular  disease,  the  drug  may  be  given  without  regard 
to  the  particular  valvular  lesion.  Objection  has  been  made  to  the  use  of  digi- 
talis in  aortic  regurgitation,  on  the  ground  that  the  prolongation  of  diastole 
produced  b}'  the  remedy  tends  to  increase  the  regurgitation  and  leads  to 
further  dilatation  of  the  heart.  As  a  matter  of  clinical  experience,  however, 
digitalis  is  of  value  in  all  forms  of  valvular  disease,  and  should  always  be  used 
Avhen  the  indications  of  failing  compensation  are  presented.  The  beneficial  elfects 
are  perhaps  more  strikingly  illustrated  in  mitral  than  in  aortic  disease,  but  the 
explanation  of  this,  I  am  disposed  to  think,  may  be  found  in  the  fact  that  failure 
of  compensation  is  more  gradual  and  attended  with  less  degeneration  of  the  myo- 
cardium in  the  former  than  in  the  latter.  It  may  be  given  in  the  form  of  the 
powder,  the  tincture,  or  the  infusion,  I  have  found  no  decided  advantage  of 
one  of  these  over  another,  but  have  used  the  tincture  more  commonly  than  the 
infusion  or  powder  because  of  the  convenience  of  its  administration  in  varying 
doses.  Unless  symptoms  are  urgent,  it  is  always  best  to  begin  with  small  doses, 
and  to  increase  them  gradually  or  rapidly  according  to  the  necessities  of  the  case. 
To  adults  from  five  to  ten  minims  may  be  given  at  a  dose,  and  repeated  from 
three  to  five  times  daily ;  but  it  is  often  desirable  to  exceed  this  quantity, 
and  certain  patients  will  bear  half-drachm  doses  for  a  long  time  without 
unpleasant  effect.  Two  drachms  to  half  an  ounce  of  the  infusion,  or  from 
one-half  a  grain  to  two  grains  of  the  leaves  may  be  used  instead  of  the 
tincture.  Ordinarily,  the  remedy  is  given  by  the  mouth,  but  sometimes, 
when  the  condition  of  the  stomach  forbids  this  mode  of  administration, 
rectal  enemata  of  the  infusion  may  be  employed.  They  are  apt  to  prove 
irritating,  however,  and  are  only  occasionally  advisable.  The  same  objection 
may  be  urged  to  tlie  hypodermic  administration,  though  it  is  not  of  sufficient 
weight  to  prevent  this  mode  of  administration  in  cases  of  special  urgency. 
The  pain  caused  is  often  acute,  and  the  local  inflammatory  reaction  decided, 
but  I  have  never  seen  an  abscess  produced.  The  glucoside  digitaline  is  of 
variable  composition,  and  has  not  in  my  hands  produced  the  effects  of  the 
crude  drug  with  any  great  regularity.  It  does,  however,  in  a  measure,  act 
as  a  cardiac  stimulant,  and  may  be  used  in  granules  or  hyptxlermically  in 
doses  of  about  a  fiftieth  of  a  grain. 

Under  the  influence  of  digitalis  the  heart  becomes  slowed  and  steadied  in 
its  action,  the  force  of  the  systole  and  pulse  becomes  increased,  and  the  blood- 
pressure  is  decidedly  elevated.  The  promptness  with  which  tlie  effects  are  pro- 
duced and  the  signs  of  failure  of  compensation  are  dissipated  is  often  most 
gratifying.  When  dyspnoea  and  ^dema  arc  present,  there  is  soon  noted  a  de- 
crease in  the  rate  and  oppression  of  the  resjuration,  cough  is  lessened,  and 
the  dropsy  begins  to  subside.  A  valuable  evidence  of  the  good  efiPcct  of  the 
remedy  is  seen  in  the  increase  in  the  quantity  of  the  urine,  which  loses  its 
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high  color  and  becomes  clear  and  lower  in  specific  gravity.  In  all  cases  the 
characters  and  the  quantity  of  the  urine  should  be  carefully  noted  as  a  reli- 
able indication  of  the  action  of  the  drug.  Sometimes  it  will  be  found  in 
cases  marked  by  great  irregularity  of  the  heart's  action  that  digitalis  alone  is 
without  eiFect,  whereas  a  combination  with  tincture  of  belledonna  or  tincture 
of  nux  vomica  proves  beneficial. 

The  use  of  digitalis  is,  however,  attended  with  injurious  effects  in  certain 
cases.  Not  rarely  it  will  be  found  difficult  to  administer  the  remedy  on 
account  of  gastric  irritability  and  vomiting.  The  powder  is  especially  irri- 
tating, and  may  give  rise  to  vomiting  after  each  administration.  In  these 
cases  the  infusion  is  sometimes  better  borne,  but  the  drug  may  be  rejected 
when  given  in  any  form. 

Regarding  the  so-called  cumulative  action  of  digitalis,  little  risk  is  to  be 
apprehended  if  proper  care  be  observed  during  the  administration  of  the  drug. 
Should  the  pulse  become  extremely  tense  and  slowed  below  the  normal,  and 
the  excretion  of  urine  continue  deficient  or  even  diminish,  the  dose  of  digitalis 
should  be  reduced  or  the  remedy  be  suspended.  If  full  doses  are  required  during 
a  considerable  period  of  time,  it  is  judicious  to  reduce  the  amount  adminis- 
tered for  a  few  days  at  intervals  of  two  weeks.  Certainly  also  if  the  desired 
effect  on  the  heart  is  secured,  the  dose  should  be  promptly  reduced,  and  con- 
tinued at  the  lowest  point  adequate  to  maintain  the  effect.  In  rare  instances 
alarming  symptoms  of  gastric  and  cardiac  disorder  appear  suddenly  during 
the  administration  of  digitalis.  These  consist  of  nausea  and  repeated  vomit- 
ing, renewed  rapidity  and  irregularity  of  the  heart's  action,  and  rapid  or  weak 
pulse  so  that  collapse  may  be  threatened.  Whether  these  symptoms  are  toxic 
and  due  to  a  cumulative  action  of  digitalis,  or,  as  it  has  sometimes  seemed  to 
me,  proceed  from  severe  gastric  catarrh,  induced  by  digitalis  or  otherwise,  the 
drug  must  be  instantly  withdrawn.  Counter-irritation  and  the  internal  use  of 
aromatic  spirit  of  ammonia  and  brandy  will  be  followed  by  subsidence  of  the 
alarming  symptoms. 

Even  when  it  does  not  disagree,  digitalis  often  proves  unavailing,  and  other 
cardiac  stimulants  may  be  substituted.  Caffeine  will  sometimes  be  foiuid  an 
admirable  remedy  in  doses  of  five  to  seven  grains.  It  is  easily  borne  by  the 
stomach,  and  is  decidedly  diuretic,  but  has  the  disadvantage  of  causing  wake- 
fulness in  some  cases.  The  citrate  is  more  soluble  than  the  alkaloid  itself,  and 
is  the  salt  in  general  use.  I  have  sometimes  found  the  hypodermic  use  of  this 
remedy  of  value  in  urgent  cases,  when  time  or  the  condition  of  the  stomach 
forbade  the  customary  mode  of  administration.  It  is  rendered  sufficiently  sol- 
uble by  combination  with  the  salicylate  or  benzoate  of  sodium,  according  to 
"  the  following  formulae  of  Tanret : 

Sodii  salicylatis,  gr.  xlviij  ; 

Caffeinse,        '  gr.  Ixij ; 

Aquge  destillat.,  fgiss. 

Each  fifteen  minims  contain  six  grains  of  caffeine. 
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!^s.  Sodium  benzoat.,  gr.  xlv  ; 

CalFeinse,  gr.  xxxviij  ; 

Aquse  dest.,  fgiss. 

Each  fifteen  minims  contain  four  grains  of  caffeine.  The  solutions  should 
always  be  freshly  prepared. 

Strophanthus  in  the  form  of  the  tincture,  of  which  three  to  eight  minims 
may  be  given  every  three  or  four  hours,  sometimes  proves  valuable,  but  more 
often  is  unreliable.  The  action  of  strophanthus  is  similar  to  that  of  digitalis, 
and  it  rarely  influences  cases  in  which  the  latter  has  failed.  Frequently,  how- 
ever, it  may  be  useful  when  it  is  desirable  to  interrupt  the  use  of  digitalis  tem- 
porarily. The  sulphate  of  sparteine  is  a  powerful  cardiac  stimulant  and  an 
efficient  diuretic.  I  have  found  it  serviceable  in  cases  of  valvular  disease  in 
which  dropsy  was  pronounced.  It  may  be  given  in  doses  of  a  sixth  to  a  quarter 
of  a  grain  in  simple  watery  solution.  Adonidin  and  convallaria  majalis  have 
been  lauded  as  remedies  equalling  digitalis,  but  their  reliability  may  be  seriously 
questioned. 

One  other  cardiac  stimulant  of  undoubted  value  remains  to  be  considered — 
namely,  nitro-glycerin.  It  is  invaluable  in  cases  in  which  vascular  tension  is 
high,  and  therefore  is  more  often  useful  in  aortic  than  in  mitral  lesions.  One 
drop  of  the  officinal  1  per  cent,  solution  may  be  given  every  three  or  four  hours 
by  the  mouth  or  hypodermically,  and  the  dose  may  be  gradually  increased, 
unless  headache  be  produced.  Under  the  action  of  nitro-glycerin  the  peripheral 
blood-vessels  are  dilated  and  the  blood-pressure  diminished,  while  at  the  same 
time  the  cardiac  power  is  increased.  The  removal  of  the  obstruction  to  the 
circulation  in  the  arterioles  manifests  itself  by  the  relief  of  the  cardiac  distress  or 
pain  experienced  in  most  of  the  cases  to  which  this  drug  is  specially  applicable, 
and  by  the  general  improvement  of  the  patient. 

In  addition  to  the  cardiac  stimulants  it  is  often  essential  to  administer 
remedies  whose  action  is  that  of  general  tonics,  such  as  strychnine  and  quinine. 
Nux  vomica,  or  strychnine  in  particular,  is  of  great  value  as  a  general  tonic  as 
well  as  a  cardiac  stimulant.    The  combination — 

I^.  Tinct.  digitalis, 

Tinct.  nucis  vomicae,  dd.  f§j, 

in  doses  of  ten  or  fifteen  minims,  may  be  active  when  digitalis  alone  has  failed  ; 
and  especially  in  cases  in  which  cardiac  degeneration  is  advanced  is  its  use  to 
be  commended.  Strychnine  alone  may  be  given  as  a  genei'al  tonic  when  com- 
pensation has  been  largely  restored,  or  in  larger  dose  I  have  found  it  valuable, 
given  hypodermically,  in  sudden  failure  of  the  cardiac  power.  Quinine  is 
advantageously  combined  with  digitalis  in  pill  form  for  use  in  cases  in  which 
the  compensation  is  below  the  requirements  of  healthy  circulation  and  the 
systemic  tone  deficient. 

When  in  the  course  of  valvular  disease  the  heart-power  suddenly  fails  and 
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the  symptoms  become  urgent,  remedies  are  required  whose  action  is  more 
immediate  than  those  which  have  been  named.  Among  these  whiskey  or 
brandy,  ether,  ammonium,  strychnine,  or  atropine,  used hypodermically,  or  nitrite 
of  amyl  by  inhalation,  may  be  employed.  Their  action,  however,  excepting  in 
the  case  of  strychnine  and  atropine,  is  fugacious,  and  it  is  necessary,  therefore,  at 
the  same  time  to  administer  digitalis  or  other  remedies  whose  elfect,  though 
longer  delayed,  is  more  lasting  or  permanent. 

In  some  cases  of  this  kind,  however,  the  entire  venous  system  is  overfilled 
with  blood,  cyanosis  reaches  an  extreme  degree,  and  the  cavities  of  the  heart, 
particularly  the  right  ventricle,  are  so  distended  that  no  amount  of  stimulation 
will  restore  the  cardiac  action  unless  the  intracardial  pressure  be  relieved. 
Before  I  ventured  to  bleed  in  such  conditions  I  observed  several  remarkable 
cases  where,  after  spontaneous  hsemorrhage  from  the  nostrils  or  the  bronchial 
tubes,  prompt  and  progressive  relief  followed  ;  and  experience  soon  convinced 
me  that  in  cases  of  this  kind  there  can  be  no  question  of  the  value  of  venesec- 
tion. A  few  ounces  of  blood  taken  directly  from  a  vein  of  the  arm  relieves 
the  heart  and  restores  its  power  of  contraction.  In  milder  cases  the  use  of 
leeches  or  the  wet  cup  about  the  chest  and  neck  or  in  the  hepatic  region  may 
be  sufficient ;  but  when  cyanosis  is  marked  immediate  venesection  should  be 
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performed.  In  an  extreme  case  I  punctured  the  right  ventricle  itself,  with 
instant  relief  of  the  patient,  followed  by  permanent  restoration  under  the  use 
of  cardiac  stimulants.  I  cannot  say,  however,  that  further  experience  with  this 
delicate  procedure  has  impressed  me  with  any  belief  in  its  reliability.  It  must  at 
best  be  viewed  as  an  extreme  and  almost  desperate  measure.  It  is  a  mistake  to 
say  that  bleeding  is  permissible  only  in  cases  in  which  the  pulse  is  strong,  for  in 
the  instances  in  which  it  proves  of  greatest  service  the  left  ventricle  is  so  empty 
of  blood  that  its  contractions  are  ineffectual.    As  soon  as  the  right  heart  is 
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relieved  the  circulation  through  the  lungs  is  re-established,  the  left  heart  sup- 
plied with  blood,  and  the  pulse  gains  in  force  and  regularity.  The  graphic 
illustration  of  these  facts  is  seen  in  the  preceding  sphygmographic  tracings 
from  a  case  of  mitral  regurgitation.  The  patient  was  cyanosed,  the  peripheral 
veins  were  distended,  dyspnoea  was  extreme.  After  removal  of  sixteen  ounces 
of  blood  the  pulse  became  slower  and  more  regular,  cyanosis  disappeared,  and 
the  patient  was  able  to  lie  in  bed. 

Bleeding  is  not,  however,  to  be  performed  in  all  cases  in  which  cyanosis  is 
present.  There  are  certain  disadvantages  which  properly  restrict  its  use  to 
those  cases  in  which  the  sudden  and  extreme  distention  of  the  venous  system 
and  right  heart  demands  instant  relief.  After  venesection  the  blood-vessels 
soon  refill  with  serum  from  the  tissues,  and  the  blood  is  diluted  to  a  degree 
which  may  prove  injurious  to  the  cardiac  and  general  nutrition.  This  danger, 
however,  may  be  trifling  compared  with  that  which  threatens  life,  and  in  such 
cases  venesection  is  demanded. 

Relief  may  also  be  afforded  the  venous  repletion  by  purgation.  Mild 
salines  may  suffice,  or  it  may  be  necessary  to  resort  to  more  active  purges, 
such  as  calomel  or  blue-mass,  but  irritating,  drastic  purges  should  be  avoided 
on  account  of  their  tendency  to  induce  catarrhal  inflammation  of  the  mucous 
membranes  and  to  render  the  stomach  unretentive.  The  treatment  by 
administering  concentrated  solutions  of  Epsom  salt  or  other  salines,  before 
breakfast  in  particular,  has  the  disadvantage  that  the  stomach  may  not  tolerate 
the  doses,  and  afterward  prove  rebellious  to  food  or  other  medicines.  The 
well-known  pill  of  digitalis,  blue-mass,  and  squill,  with  or  without  quinine  or 
strychnine,  is  valuable  in  cases  in  which  purgation  seems  desirable  to  relieve 
the  venous  system,  but  is  especially  useful  in  the  treatment  of  cardiac 
dropsy.  I  have  often  continued  such  a  combination,  using  at  the  same 
time  an  antiseptic  mouth-wash  to  lessen  the  risk  of  salivation  for  considerable 
periods  of  time  with  happy  effect,  although  no  purgation  followed.  In  one 
instance,  owing  to  a  misunderstanding  of  the  directions,  a  lad  of  fifteen  years, 
suffering  with  bad  mitral  disease  and  extensive  dropsy  which  had  proved 
rebellious  to  treatment,  took  nightly  for  a  number  of  months  a  pill  containing 
l)lue-mass  in  the  above  combination  ;  no  salivation  and  no  purgation  occurred, 
but  a  gradual  return  ensued  to  an  astonishing  degree  of  good  general  health. 
The  toleration  of  small  doses  of  mercurials  shown  by  cardiac  cases  has  often 
surprised  me. 

In  the  course  of  valvular  disease  special  symptoms  will  occasionally  arise 
and  assume  a  degree  of  prominence  requiring  treatment  additional  to  that  of 
the  general  condition. 

Dyspna3a  is  a  prominent  indication  of  failing  compensation,  and  may  for  a 
long  time  be  the  only  symptom.  The  cardiac  stimulants,  and  particnilarly 
digitalis  and  nitro-glycerin,  may  alone  suffice  to  relieve  tiie  patient,  or  purely 
symptomatic  remedies  may  be  required  in  addition.  Bromide  of  potassium  or 
opium  may  be  used  in  these  cases.  Opium,  in  particular,  is  a  vahiable  adjii- 
\  ant  in  the  treatment  of  cases  in  which  subjective  symptoms,  such  as  dyspnoea 
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and  pain,  are  marked,  but  it  should  be  used  reluctantly  and  only  in  moderate 
doses.    The  following  combination  is  valuable  in  cases  of  this  kind  : 

I^.  Quinin£B  sulphatis,  gr.  xxiv  ; 

Pulv.  digitalis,  gr.  xij  vel  gr.  xxiv ; 

Ext.  opii,  gr.  j  vel  gr.  ij. — M. 

Div.  in  pil.  No.  xxiv. 
Sig.  One  ])ill  three  times  daily. 

In  desperate  cases,  however,  the  distress  is  so  extreme  that  morphine  is 
demanded  by  hypodermic  injection.  Occasionally,  where  it  is  resorted  to 
merely  to  secure  euthanasia,  it  happens  that  the  gain  of  nervous  tone  follow- 
ing relief  of  suffering  is  so  great  as  to  lead  to  marked  improvement  in  the 
cardiac  action.  The  bromide  of  potassium  may  be  given  in  doses  of  ten  to 
twenty  grains  in  simple  elixir  just  before  retiring,  and  often  obviates  unpleas- 
ant attacks  of  nocturnal  dyspnoea. 

When  marked  dyspnoea  or  orthopnoea  is  observed,  a  careful  physical  exami- 
nation of  the  chest  should  be  made  to  determine  whether  pulmonary  oedema 
or  hydrothorax  complicates  the  case.  If  either  of  these  conditions  be  detected, 
mild  purgation  may  be  sufficient  to  bring  relief,  but  when  they  are  marked 
active  treatment  will  be  required.  The  cardiac  stimulant  in  use  should  be 
given  freely,  and  in  case  of  oedema  cups  placed  over  the  back  are  often  of 
service.  The  patient's  position  in  bed  should  be  frequently  changed  to  pre- 
vent hypostatic  pneumonia.  In  these  cases  also  strychnine  is  a  valuable 
respiratory  stimulant  and  tonic.  When  hydrothorax  is  present  paracentesis 
may  be  required.  The  fact  that  organic  heart  disease  exists  is  no  contraindi- 
cation ;  on  the  contrary,  its  presence  calls  for  the  operation  earlier  and  more 
often  than  in  cases  of  effusion  from  pleurisy.  In  three  cases,  now  in  my 
wards,  of  cardiac  hydrothorax  without  external  oedema,  repeated  tapping  has 
been  performed,  each  time  with  decided  relief  of  the  symptoms. 

In  cases  in  which  the  sudden  paroxysmal  dyspnoea,  called  "cardiac  asthma," 
occurs,  HoflPmann's  anodyne  is  a  remedy  of  great  value.  A  half-teaspoonful  or 
a  teaspoonful  may  be  given  in  cold  water,  and  repeated  if  necessary  after  one 
hour.  Bromide  of  potassium  given  at  bed-time  will  often  prevent  the  occur- 
rence of  such  attacks,  and  in  very  severe  cases  two  or  three  drops  of  nitrite  of 
amyl  may  be  inhaled  from  a  handkerchief. 

Chronic  bronchitis  and  emphysema,  so  common  in  eldei-ly  persons  with 
valvular  disease,  are  additional  causes  of  dyspnoea,  and  require  the  special 
treatment  adapted  to  those  conditions. 

Palpitation  and  other  subjective  sensations  about  the  heart  are  frequently 
distressing  symptoms.  If  over-compensation  be  inferred  as  the  cause  of  con- 
stant palpitation,  tincture  of  aconite  or  of  veratrum  viride  may  be  given  ;  but 
more  frequently  such  palpitation  results  from  nervons  excitability,  and  is  most 
appropriately  controlled  by  sedatives  like  bromide  of  potassium  or  the  elixir 
of  valerianate  of  ammonium.  Slight  discomfort  about  the  heart  gains  import- 
ance from  the  fact  that  the  patient's  attention  is  constantly  fixed  upon  his  con- 


324 


DISEASES  OF  THE  ENDOCARDIUM. 


dition.  It  may  ofteu  be  relieved  by  fomentations  or  poultices  or  by  painting 
with  tincture  of  iodine.  When  severe  these  simple  measures  should  be  sup- 
plemented by  the  sedative  remedies  just  mentioned,  and  in  bad  cases  mor- 
phine may  be  employed.  When  marked  anginoid  pains  are  experienced, 
morphine  with  atropine  may  be  administered  hypodermically  or  nitrite  of 
amyl  by  inhalation.  In  cases  of  this  character  also  it  will  often  be  found  that 
nitro-glycerin  is  preferable  to  digitalis,  the  latter  sometimes  even  increasing  the 
cardiac  distress.  An  ice-bag  or  Leiter's  tubes  applied  to  the  heart  or  a  blister 
over  the  prsecordium  may  be  of  additional  benefit  in  maintaining  the  effect  of 
the  sedative  remedies. 

Abdominal  pain  in  association  with  congestion  of  the  liver  is  rarely  urgent, 
but  frequently  disquieting.  Counter-irritation  with  iodine  or  poultices  may  be 
of  value  in  conjunction  with  depletion  of  the  portal  system  by  saline  purges. 
In  other  cases  epigastric  pain  results  from  distention  of  the  stomach  or  colon, 
and  is  most  readily  relieved  by  the  use  of  carminatives  and  hot  fomentations. 
Hoffmann's  anodyne  is  of  value  in  these  cases,  but  chlorodyne,  in  doses  of 
five  or  ten  drops,  is  even  more  prompt  and  efficient. 

Other  gastric  symptoms,  such  as  loss  of  appetite,  nausea,  and  vomiting,  are 
frequently  present.  They  result  from  the  congested  state  of  the  mucous  mem- 
brane, and  are  sometimes  combined  with  the  evidences  of  congestion  of  the  liver, 
the  bile-ducts,  and  the  intestines.  These  symptoms  can  only  be  permanently 
relieved  when  compensation  is  restored,  but  may  require  palliative  treatment. 
Nux  vomica,  gentian,  or  other  stomachics  given  before  the  meals  will  often 
improve  the  appetite,  and  small  doses  of  morphine,  hydrocyanic  acid,  or  chlo- 
roform may  suffice  to  control  vomiting  when  urgent.  Nitrate  of  silver  in  pitl 
form,  combined  with  small  doses  of  opium,  or  bismuth  with  creasote  or  car- 
bolic acid,  is  of  value  when  diarrhoea  supervenes. 

The  most  important  symptom,  however,  in  the  course  of  valvular  disease, 
for  which  special  treatment  is  required,  is  dropsy.  In  mild  cases  rest  in  bed 
and  moderate  doses  of  digitalis  suffice.  In  severe  cases  digitalis  must  be 
given  freely.  It  proves  effectual  in  dropsy  by  stimulating  the  heart  and  cir- 
culation, by  increasing  the  flow  of  urine,  and  by  contracting  the  peripheral 
blood-vessels.  No  other  of  the  cardiac  stimulants  possesses  all  of  these  qual- 
ities to  the  same  degree  as  digitalis,  and  none  of  them  is  as  often  of  value  in 
the  removal  of  this  symptom.  Sometimes,  when  digitalis  has  failed,  caffeine  or 
sparteine  or  nitro-glycerin  may  be  useful,  but  more  commonly  in  such  cases  these 
remedies  will  fail.  Remedies  should  at  the  same  time  be  given  to  deplete  the 
blood  by  purgation  or  diuresis.  Calomel  and  blue-mass  are  hydragogue  cathar- 
tics of  great  value  in  the  dropsy  of  cardiac  as  well  as  renal  disease.  Either  of 
them  may  be  combined  with  digitalis  and  squill  in  pill  form : 
I^.  Pulv.  digitalis, 

Pulv.  scillas,  da.  gr.  xxiv  ; 

Hydrarg.  eh  lor.  mitis,  gr.  xij  vel  gr.  xxiv. — M. 

Div.  in  pil.  No.  xxiv. 
Sig.  One  pill  every  four  hours. 


TREATMENT  OF  VALVULAR  DISEASE.  325 

Compound  jalap  powder  and  elaterium  are  also  valuable  purgatives,  but 
are  more  irritating  to  the  stomach  and  intestines.  Squill  is  an  efficient  diuretic 
when  the  kidneys  are  healthy,  but  if  renal  irritation  be  present  the  salts  of 
potassium  are  preferable,  and  ai^e  often  combined  with  infusion  of  digitalis. 
Juniper  in  the  form  of  gin  is  a  powerful  diuretic,  but  is  apt  to  be  irritating  to 
the  kidneys. 

As  an  aid  to  these  measures  the  diet  of  the  patient  should  be  as  dry  as 
possible,  no  unnecessary  liquid  being  ingested.  The  use  of  hot-air  baths  or 
medicinal  diaphoretics  is  to  be  reprobated,  the  cardiac  depression  incident  to 
this  method  making  it  unsafe. 

When  the  extremities  are  excessively  swollen  and  the  skin  distended,  liquid 
may  be  withdrawn  by  direct  incision  or  puncture,  and  the  embarrassment  to 
the  circulation  thereby  relieved ;  but  the  danger  of  erysipelatous  inflammation 
is  incurred  by  such  treatment.  A  safer  method  of  direct  removal  of  fluid  is 
the  insertion  of  fine  silver  trocars  with  rubber  tubing  attached,  the  so-called 
Southey's  tubes.  The  fluid  slowly  escapes  through  the  tube,  and  there  is  little 
danger  of  serious  inflammation. 

In  case  of  transudation  into  the  serous  sacs,  especially  those  of  the  pleurae 
and  peritoneum,  the  ordinary  treatment  for  dropsy  may  be  instituted ;  but 
when  this  fails  or  serious  pressure  is  exerted  by  the  fluid,  paracentesis  must 
be  performed  and  may  require  repetition.  Attention  has  already  been  called 
to  the  conditions  under  which  venesection  may  be  found  a  valuable  remedy. 

Nervous  symptoms,  such  as  headache  and  wakefulness,  require  palliative 
treatment  as  long  as  the  compensation  remains  impaired.  Bromide  of  potas- 
sium, Hoffmann's  anodyne,  valerianate  of  ammonium,  or  opium  may  serv^e  to 
allay  the  headache  and  to  procure  quiet  sleep.  In  cases  of  extreme  cardiac 
failure  and  suppression  of  the  renal  secretion  serious  symptoms  of  an  ursemic 
nature  may  occur,  ^nd  will  require  active  treatment.  Free  purgation  by  means 
of  the  remedies  before  mentioned  should  be  established,  and  cardiac  stirnulants 
should  be  given  in  large  doses.  If  the  latter  fail  on  account  of  over-disten- 
tion  of  the  right  heart,  or  if  dangerous  cerebral  congestion  be  present,  vene- 
section affords  the  only  hope  of  relief  Twelve  to  sixteen  ounces  of  blood 
should  be  at  once  removed  from  a  vein  of  the  arm,  and  the  cardiac  stimu- 
lant administered  in  the  maximum  doses  immediately  afterward.  The  potas- 
sium salts  may  aid  in  promoting  the  flow  of  urine,  but  jalap  is  likely  to  be 
irritating. 

Haemorrhage  from  the  lungs,  stomach,  nose,  or  uterus  require  the  same 
treatment  as  in  case  of  haemorrhage  from  other  causes,  though  active  meas- 
ures are  rarely  demanded.  Cold  and  pressure  may  be  applied  locally  if  pos- 
sible, and  morphine  should  be  given  to  quiet  the  patient's  mind.  Internal 
haemostatics,  like  ergot  and  turpentine,  probably  have  little  value  in  the  hfem- 
orrhages  of  valvular  disease.  Styptics  may  be  used  in  case  of  epistaxis,  and 
in  severe  cases  the  posterior  nares  may  require  plugging.  If  the  loss  of 
blood  has  been  so  great  as  to  exsanguinate  the  patient,  hypodermic  injections 
of  warm  salt  water  may  be  necessary  to  re-establish  the  circulation  and  pre- 
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vent  fatal  anjemia  of  the  brain  ;  but  the  haemorrhage  is  apt  to  be  renewed  as 
soon  as  the  vessels  begin  to  fill. 

When  the  heart  has  regained  its  compensatory  power  the  convalescence 
should  be  conducted  with  great  care.  Excessive  fatigue,  emotion,  and  hygienic 
errors  of  all  kinds  must  be  carefully  avoided,  and  tonics  may  be  administered 
with  advantage,  particularly  such  as  contain  iron  or  arsenic  and  strychnine. 
Moderate  exercise  should  be  gradually  resumed,  but  on  the  first  evidence  of 
failure  of  compensation  the  patient  must  be  put  at  absolute  rest  in  bed. 

Cardiac  Thrombosis. 

Clotting  of  blood  within  the  cavities  of  the  heart  may  take  place  imme- 
diately before  or  after  the  death  of  the  patient,  or  a  considerable  time  before 
the  fatal  issue  of  various  diseases.  In  rare  instances  thrombosis  occurs  at  long 
periods,  perhaps  years,  before  the  patient's  death,  and  the  clot  is  found  at  the 
autopsy  transformed  by  subsequent  degenerative  or  formative  changes.  The 
clots  which  are  formed  in  the  agonal  period  or  after  death  are  distinguished  by 
their  reddish  or  yellowish  appearance,  by  their  softness,  and  by  the  fact  that 
they  are  readily  removed  from  the  cavity  without  destruction  of  the  endocardial 
lining.  The  color  of  the  clot  may  be  altered  in  certain  diseases,  as  in  jaun- 
dice when  there  is  sometimes  a  marked  icteric  hue,  or  in  leukaemia  when  they 
may  be  soft  and  of  puriform  appearance ;  and  the  other  characters  vary  with 
the  disease  from  which  the  patient  suffers.  True  cardiac  thrombi,  on  the  other 
hand,  are  usually  much  harder,  sometimes  quite  gray  or  white,  at  other  times 
red  or  brown,  and  are  firmly  attached  to  the  endocardium,  so  that  portions  of 
this  membrane  are  torn  off  Avhen  the  clot  is  removed. 

Heart-clots  are  more  common  in  the  right  than  in  the  left  heart,  and  in  the 
auricles  than  in  the  ventricles.  In  the  auricles  they  are  most  frequently  found 
in  the  appendices,  while  in  the  ventricles  the  favorite  seat  is  near  the  apex. 
They  are  usually  more  or  less  rounded  in  outline,  and  may  be  attached  to  the 
heart-wall  by  a  broad  base  or  by  a  narrow  pedicle,  when  they  resemble  poly- 
poid tumors,  for  which  they  have  been  frequently  mistaken.  These  pedicu- 
lated  clots — or  vegetations  globuleuses,  as  Lsennec  designated  tliem — are  found 
most  frequently  near  the  apex  of  the  right  ventricle.  Spherical  clots,  or 
''ball-thrombi,"  liave  been  found  in  the  auricles  by  Recklinghausen  and  other 
observers.  Tliey  are  more  or  less  spherical,  and  entirely  detached  from  the 
endocardium. 

The  size  of  the  heart-clot  varies  from  that  of  a  pin-point  to  large  masses 
which  almost  fill  the  cavity  of  the  auricle  or  ventricle.  Sometimes  the  throm- 
bus projects  through  the  valvular  orifice,  and  may  extend  into  the  adjoining 
cavity  or  for  long  distances  into  the  emerging  vessels. 

Secondary  changes  may  take  place  within  the  clot.  If  life  be  j)r()longed, 
contraction  of  the  thrombus  occurs,  and  the  color  becomes  lighter  as  the  red 
corpuscles  are  pressed  out  or  disintegrated.  On  the  other  liand,  softening  of 
the  central  portions  may  take  place,  and  a  somewhat  cystic  formation  may  be 
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thus  produced.  Calcareous  infiltration  may  lead  to  the  formation  of  a  cardio- 
lith,  such  as  are  occasionally  detected. 

The  causes  which  induce  cardiac  thrombosis  are  those  which  are  operative 
in  any  case  of  clotting  "of  blood  within  its  natural  channels.  There  may  be 
abnormal  slowing  of  the  circulation,  alterations  of  the  blood  itself,  which  tend 
to  greater  ease  of  coagulation,  and  roughening  of  the  endocardium.  The  point 
at  which  the  thrombus  is  attached  will  usually  be  found  to  present  some  form 
of  localized  degeneration,  as,  for  example,  an  atheromatous  ulcer.  Tlie  fre- 
quency of  such  endocardial  conditions,  with  the  tendency  to  slowing  of  the 
circulation,  accounts  for  the  frequency  of  cardiac  thrombosis  in  the  course  of 
valvular  diseases  of  the  heart.  Slowing  of  the  current  may,  however,  be  alone 
sufficient,  as  in  pericarditis,  myocarditis,  or  in  various  states  of  lowered  general 
vitality.  Changes  in  the  blood  itself,  which  increase  its  tendency  to  sponta- 
neous coagulation,  occur  in  various  febrile  diseases,  particularly  pneumonia  and 
diphtheria,  and  in  certain  diseases  not  associated  with  fever,  but  in  which  a 
condensation  of  the  blood  results  from  loss  of  serum  in  diarrhoea  or  other 
discharges. 

The  symptoms  presented  in  cases  of  cardiac  thrombosis  are  usually 
indefinite  in  nature.  Signs  of  cardiac  weakness  are  generally  prominent.  The 
pulse  becomes  rapid  and  irregular,  the  apex-beat  is  weak,  and  the  sounds  may 
be  scarcely  audible.  Vertigo,  syncopal  attacks,  and  dyspnoea  are  frequently 
noted,  and  there  may  be  external  evidences  of  failing  circulation — cyanosis  or 
lividity,  coldness  of  the  extremities,  and  the  like.  Embolism  may  occur  from 
the  breaking  off  of  portions  of  the  clot.  Those  coming  from  the  right  heart 
may  obstruct  branches  of  the  ])ulmonaiy  artery  and  lead  to  great  dyspnoea, 
thoracic  pain,  cough,  and  bloody  expectoration,  with  physical  signs  of  consol- 
idation of  portions  of  the  lung.  In  other  cases  embolic  occlusion  occurs  in 
branches  of  the  systemic  circulation,  especially  in  the  spleen,  the  kidneys,  or 
the  brain. 

Sudden  death  may  occur  when  a  large  clot  suddenly  obstructs  one  of  the 
orifices  of  the  heart  or  one  of  the  coronary  arteries.  Sudden  death  in  the  course 
of  infectious  fevers  was  formerly  ascribed  to  heart-clot  in  all  cases,  but  is  per- 
haps more  frequently  due  to  other  causes. 

The  diagnosis  of  cardiac  thrombosis  is  practically  impossible,  though  if 
great  circulatory  weakness  be  developed  in  the  course  of  diseases  with  which 
clotting  of  the  blood  is  apt  to  occur,  and  if  embolic  manifestations  supervene, 
a  probable  diagnosis  may  be  entertained. 

The  prognosis  is  always  grave.  Sudden  death  may  occur  at  any  time,  and 
recovery  rarely  takes  place. 

The  treatment  must  be  entirely  symptomatic.  Cardiac  stimulants  must  be 
given  when  the  heart-power  fails,  but  too  vigorous  stimulation  may  result  in 
breaking  off  of  portions  of  the  clot  and  consequent  embolism.  Rest,  suitable 
diet,  and  other  hygienic  measures,  such  as  are  appropriate  in  cardiac  diseases 
generally,  should  be  instituted. 
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By  WILLIAM  PEPPER. 


Atrophy. 

Definition. — Atrophy  of  the  heart  is  the  diminution  in  the  size  and  in  the 
amount  of  muscular  substance  of  the  heart,  with  corresponding  reduction  of 
the  weight  of  the  organ. 

Etiolog-y. — Atrophy  may  be  general  or  local,  and  the  causes  vary  accord- 
ing to  the  form  present.  Local  atrophy  of  the  left  ventricle  has  been  noted 
in  the  description  of  mitral  stenosis,  and  is  probably  due  to  the  decreased  sup- 
ply of  blood  passing  into  this  cavity  through  the  stenotic  orifice.  Areas  of  local- 
ized atrophy  are  also  found  associated  with  other  degenerative  changes  of  the 
myocardium,  particularly  with  fibroid  overgrowth.  In  these  cases  the  pressure 
exerted  upon  the  muscular  fibres  is  destructive  to  their  nutrition. 

Generalized  cardiac  atrophy  is  found  in  old  age  and  in  many  wasting  dis- 
eases in  which  the  nutrition  of  the  entire  system  fails.  It  is  rarely  absent  in 
persons  who  have  died  of  long-continued  cancer  of  the  stomach,  and  frequently 
occurs  in  phthisis,  prolonged  suppuration,  diabetes,  and  obstruction  of  the  oeso- 
phagus. Quain  found  the  heart  decreased  in  size  in  one-half  of  his  series  of  cases 
of  pulmonary  tuberculosis.  More  or  less  generalized  atrophy  may  result  from 
the  pressure  of  tumors,  of  pericardial  effusions,  or  of  abnormal  deposits  of  sub- 
pericardial  fat ;  but  in  these  cases  there  is  often  hypertrophy  instead  of  atrophy. 
A  moderate  obstruction  to  the  coronary  circulation  may  be  pi'oductive  of  atrophy 
of  the  heart  from  insufficiency  of  nutrition,  while  more  decided  coronary  dis- 
ease leads  to  myocardial  degenerations. 

Congenital  deficiency  in  the  size  of  the  heart  was  pointed  out  by  Rokitan- 
sky,  and  later  by  Virchow,  as  existing  in  young  women  suffering  with  chloro- 
sis. It  is  generally  associated  with  smallness  of  the  aorta  and  arterial  system, 
and  with  imperfect  development  of  the  genital  organs.  Such  a  congenital  con- 
dition cannot  be  designated  as  atrophy,  but  has  been  appropriately  named  hy- 
poplasia. In  some  cases  it  may  result  from  arrest  of  development  after  birth. 
Cardiac  hypoplasia  is  occasionally  seen  in  men,  and  is  not  infrequent  in  hosnio- 
philiacs ;  but  in  jihthisis  the  smallness  of  the  heart  is  the  result  rather  than, 
as  was  formerly  believed,  the  cause  of  the  disease. 

Morbid  Anatomy. — The  size  of  the  heart  is  often  decidedly  diminished  and 
its  weight  decreased.  In  one  of  Quain's  cases,  in  a  girl  of  fourteen  years,  the 
weight  was  but  one  ounce  and  fourteen  drachms,  and  Bramwell  records  an 
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instance  in  an  adult  in  which  the  weight  was  only  two  ounces  and  twelve 
drachms.  The  surface  of  the  heart  is  irregular,  wrinkled,  and  distorted,  and 
the  coronary  arteries  are  highly  tortuous.  The  subpericardial  fat  disappears, 
and  may  be  replaced  by  oedematous  or  mucus-like  tissue.  The  muscular  sub- 
stance may  be  pale  in  color  and  quite  firm  ;  more  frequently  it  is  dark-brown 
or  ochre-colored  and  softer  than  normal.  These  cases  have  been  called  brown 
atrophy.  Microscopically  the  fibres  are  found  to  be  narrow,  and  are  generally 
more  or  less  granular.  Sometimes  fatty  degeneration  is  quite  marked,  and  in 
the  cases  of  brown  atrophy  brownish  pigment-granules  are  seen  at  the  ends  of 
the  nucleus  or  filling  the  whole  cell.  They  are  probably  derivatives  of  the 
normal  coloring  matter  of  the  muscle,  which  is  left  remaining  when  the  other 
elements  disappear  in  the  atrophic  process. 

In  some  cases  the  valve-segments  are  extremely  thin  and  tenuous. 

Atrophy  with  diminution  or  with  enlargement  of  the  cavities  has  been 
described  under  the  heads  concentric  or  eccentric  atrojjhy  respectively,  but 
there  is  much  doubt  regarding  the  nature  of  some  of  the  cases  described.  The 
eccentric  form  is  doubtless  often  simply  cardiac  dilatation.  The  weight  alone 
can  be  relied  upon  to  decide  the  presence  or  absence  of  atrophy,  whatever  the 
apparent  size  of  the  heart. 

Symptomatolog-y. — The  symptoms  are  the  result  of  the  condition  induc- 
ing the  cardiac  atrophy,  and  not  dependent  upon  the  atrophy  itself.  The  re- 
duction in  size  of  the  heart  keeps  pace  with  the  diminishing  needs  of  the 
system  as  emaciation  and  anaemia  proceed,  and  therefore  symptoms  of  car- 
diac weakness  are  not  specially  prominent. 

Physical  Signs. — The  apex-beat  is  generally  quite  weak,  and  may  be  im- 
palpable and  invisible.  The  cardiac  dulness,  both  on  superficial  and  deep 
percussion,  is  found  diminished  ;  but  the  evidence  obtained  in  this  way  is  so 
unreliable,  on  account  of  the  frequency  of  pulmonary  emphysema  in  the  old 
and  marantic,  that  a  positive  opinion  regarding  the  size  of  the  heart  is  seldom 
warranted.  The  sounds  of  the  heart  may  be  weak,  but  are  often  normal,  and 
in  phthisis  accentuation  of  the  pulmonary  second  sound  is  commonly  present 
despite  the  atrophy.    The  pulse  is  small  and  weak. 

DiagTiosis. — When  the  cardiac  impulse  is  very  weak  and  dulness  dimin- 
ished in  a  patient  emaciated  by  cancer  or  the  other  causes  named,  the  suspi- 
cion of  cardiac  atrophy  may  be  entertained,  but  a  positive  diagnosis  is  never 
possible.  In  emphysema  of  the  lungs  the  precordial  dulness  may  be  decreased 
without  decrease  in  the  size  of  the  heart,  and  on  the  other  hand  the  presence 
of  tubercular  consolidation  in  the  anterior  portion  of  the  left  lung  apparently 
increases  the  cardiac  dulness,  though  atrophy  be  decided. 

Prognosis. — The  existence  of  atrophy  of  the  heart  does  not  affect  the 
prognosis  of  the  diseases  with  which  it  is  associated,  since  the  reduction  in  the 
size  of  the  heart  is  proportioned  to  the  lessened  requirements  of  the  system. 
The  prognosis  therefore  depends  wholly  upon  the  underlying  disease,  and  is 
not  dependent  upon  the  presence  or  absence  of  atrophy  of  the  heart. 

Treatment. — General  tonic  treatment,  and  particularly  strychnine,  may 
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prevent  advance  of  cardiac  degeneration,  but  the  treatment  is  mainly  to  be 
directed  to  the  primary  disease. 

Hypertrophy  and  Dilatation. 

Synonyms. — Hypertrophia  seu  Hypersarcosis  et  Dilatatio  cordis;  En- 
largement of  the  Heart. ;  Idiopathic  Hypertrophy  and  Dilatation  of  the 
Heart. 

Definition. — The  hypertrophy  and  dilatation  of  the  heart  which  result 
from  valvular  disease  have  been  considered  in  the  description  of  valvular 
affections,  but  there  is  another,  though  smaller,  group  of  cases  in  which  the 
cardiac  enlargement  results  from  other  causes,  and  which  may  be  designated 
simply  as  Hypertrophy  and  Dilatation  of  the  Heart,  or  as  Idiopathic  Hyper- 
trophy aud  Dilatation.  The  term  "  idiopathic  "  used  in  such  cases  is  to  dis- 
tinguish them  from  the  enlargements  of  valvular  disease,  and  not  to  imply  any 
ignorance  of  the  cause  of  the  hypertrophy  or  dilatation  ;  but  the  same  name 
has  been  unfortunately  applied  to  a  group  of  cases  in  which  the  causation  was 
not  manifest  and  confusion  would  therefore  arise  from  the  use  of  this  name. 

The  conditions,  hypertrophy  and  dilatation,  are  properly  considered  together, 
because,  in  a  great  majority  of  cases,  they  are  associated  in  the  same  case. 
Hypertrophy  or  dilatation  may  exist  alone,  throughout  a  considerable  portion 
of  a  given  case,  but  in  nearly  all  instances  the  hypertrophied  heart  eventu- 
ally dilates  or  hypertrophy  supervenes  upon  an  existing  dilatation.  Pure 
hypertrophy  is  more  commonly  present  and  is  more  persistent  than  pure 
dilatation. 

Etiology. — The  existence  of  cardiac  hypertrophy  and  dilatation  depends 
upon  increased  work  of  the  heart  or  increased  intracardial  pressure,  and  upon 
the  vital  reaction  of  the  muscular  tissue ;  and  the  part  of  the  heart  involved 
will  depend  upon  the  part  upon  which  the  strain  is  brought  to  bear.  Increased 
labor  of  the  heart  tends  to  the  production  of  cardiac  hypertrophy  just  as  much  as 
does  muscular  exercise  to  the  enlargement  of  the  voluntary  muscles.  Such  in- 
creased labor  may  be  purely  functional  in  nature  and  due  to  nervous  causes  which 
excite  the  action  of  the  heart,  or  it  may  be  due  to  mechanical  conditions  which 
impede  the  flow  of  blood  and  would  lead  to  its  stagnation  within  the  cavities  unless 
relieved  by  hypertrophy  and  increase  of  the  cardiac  power.  It  will  be  seen 
that  .such  mechanical  impediments  would  first  of  all  tend  to  dilate  the  cavities 
of  the  heart,  and  that  the  degree  of  dilatation  resulting  in  a  given  case  will 
depend  upon  the  power  of  the  heart  to  hypertrophy  and  to  maintain  the  circu- 
lation. Two  elements  will  then  enter  into  the  determination  of  the  degree  of 
hypertrophy  or  of  dilatation :  first,  the  nutritive  condition  of  the  heart- 
muscle,  and  second,  the  suddenness  and  severity  of  the  mechanical  obstruc- 
tion. If  the  heart-muscle  be  entirely  healthy  and  the  obstruction  to  the 
circulation  developed  slowly,  pure  hypertrophy  may  be  induced,  and  may 
persist  until  secondary  degenerations  weaken  the  walls  and  permit  of  dilata- 
tion. On  the  other  hand,  if  impediments  are  offered  to  the  circulation  in  a 
case  in  which  high  grades  of  myocardial  degeneration  are  present,  the  heart 
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is  iDcapable  of  compensatory  hypertrophy,  but  simply  dilates  before  the  in- 
creasing intracardial  pressure.  Dilatation  may,  however,  occur  even  when 
the  heart-muscle  is  healthy,  if  the  strain  upon  the  heart  be  unusually  sudden 
and  severe.  A  striking  example  of  this,  though  not  exactly  pertinent,  since 
it  deals  with  a  valvular  lesion,  is  seen  when  one  of  the  aortic  leaflets  is  sud- 
denly ruptured  or  detached.  In  this  case,  even  though  the  muscle  of  the 
heart  be  normal,  the  suddenness  and  severity  of  the  ventricular  distention  are 
so  great  that  the  cavity  is  dilated  to  an  extreme  degree  and  time  is  not  given 
for  the  development  of  hypertrophy.  Considerable  distention  of  the  normal 
right  ventricle  is  seen  in  the  case  of  athletes  after  vigorous  exercise,  especially 
running.  Unless  unusually  taxed,  the  ventricle  regains  its  normal  condition 
when  the  person  rests,  but  repeated  strains  of  this  kind  may  result  in  per- 
manent enlargement  of  the  cavity,  and  at  the  same  time  in  hypertrophy  of 
the  walls  if  the  nutriiSion  of  the  muscle  be  good.  Time,  therefore,  and  the 
degree  of  cardiac  nutrition  or  disease  are  important  factors  in  every  case,  and 
are  influenced  by  the  individual  cause  of  the  enlargement  and  by  the  gen- 
eral health  of  the  patient,  the  age,  and  the  sex. 

The  highest  grades  of  hypertrophy  are  reached  in  young  persons,  and  especi- 
ally in  children,  in  whom  compensatory  changes  of  all  kinds  are  so  readily 
developed.  It  is  very  unusual  for  high  grades  of  hypertrophy  to  arise  in 
advanced  life.  The  male  sex  predisposes,  more  by  the  special  liability  of 
boys  and  men  to  certain  of  the  causes  of  enlargement  of  the  heart  than  by 
any  peculiar  tendency  to  its  development  when  such  causes  are  present.  The 
state  of  the  general  bodily  nutrition  is  important  in  that  it  determines  to  a 
large  extent  the  condition  of  the  myocardium.  The  older  writers  assigned  to 
plethora  an  important  place  in  the  etiology  of  hypertrophy  and  dilatation,  and 
there  is  no  doubt  that  excessive  feeding  and  drinking  are  decided  factors,  whether 
this  be  due,  as  Nien^eyer  supposeJ,  to  the  repeated  states  of  plethora  following 
each  full  meal  or  to  the  general  repletion  of  high  living  and  the  consequent 
stimulation  of  the  cardiac  nutrition.  Reference  will  be  made  to  this  point 
again,  and  it  may  be  left  for  the  present  with  the  statement  that  luxurious 
habits  of  eating  and  drinking  exert  a  decided  influence. 

With  these  general  remarks  regarding  the  factors  concerned  in  the  produc- 
tion of  hypertrophy  on  the  one  hand  and  dilatation  on  the  other,  we  may  pro- 
ceed to  consider  the  causes  leading  to  overwork  and,  therefore,  hypertrophy 
of  the  left  ventricle,  of  the  right  ventricle,  and  of  the  whole  organ,  and  then 
the  myocardial  disturbances  which  predispose  to  dilatation  under  the  operation 
of  the  same  or  similar  causes. 

1.  The  conditions  which  exercise  their  influence  primarily  upon  the  left  ven- 
tricle are  those  which  affect  the  general  arterial  circulation.  Foremost  among 
these  is  arterio-sclerosis,  either  with  or  without  coincident  cirrhosis  of  the  kid- 
ney. The  widespread  degeneration  and  rigidity  of  the  arteries  in  this  condi- 
tion are  manifested  clinically  by  the  high  degree  of  arterial  tension,  and 
pathologically  by  the  great  hypertrophy  of  the  left  ventricle  commonly  ob- 
served.   The  enlargement  may,  however,  to  a  large  extent  be  due  to  coinci- 
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dent  overgrowth  of  the  fibrous  structure  of  the  heart,  as  was  well  illustrated  in 
a  case  of  a  heart  at  St.  George's  Hospital  weighing  forty  ounces,  which  was  look- 
ed upon  as  one  of  simple  hypertrophy  until  Quain  examined  it  and  found  the 
enlargement  largely,  if  not  wholly,  due  to  fibroid  degeneration.  Fibroid 
overgrowth  of  the  heart  may,  however,  impede  the  action  of  the  muscular 
tissue,  and  therefore  induce  secondary  hypertrophy ;  and  it  is  unusual  to  find 
marked  interstitial  fibrous  degeneration  without  any  evidence  of  hypertrophy. 
Hypertrophy  of  the  left  ventricle  also  arises  in  the  course  of  subacute  or 
chronic  nephritis  without  arterio-sclerosis,  and  probably  in  these  cases  is  due 
to  the  action  of  toxic  substances  in  the  blood  constricting  the  arterioles  and 
raising  blood-pressure  or  acting  directly  upon  the  muscle  of  the  heart. 

Congenital  narrowing  of  the  aorta  is  not  uncommonly  present  at  the  orifice 
of  the  ductus  Botalli  and  leads  to  extensive  hypertrophy  of  the  left  ventricle. 
A  similar  mechanism  is  operative  in  cases  of  intrathoracic  tumors  or  of  curva- 
ture of  the  spine,  in  which  pressure  upon  the  aorta  or  larger  arteries  in  the  nar- 
row portion  of  the  thorax  impedes  the  circulation.  The  influence  of  aneurisms 
is  not  so  certain,  for  very  large  aortic  aneurisms  are  sometimes  observed  with- 
out much  or  any  hypertrophy.  If,  however,  the  arterial  dilatation  be  of  such 
nature  that  the  circulation  must  pass  directly  through  it,  hypertrophy  can 
scarcely  fail  to  occur,  and  sometimes  reaches  a  high  grade.  During  pregnancy 
there  is  often  moderate  hypertrophy  or  dilatation  of  the  left  ventricle,  as  Larcher 
first  pointed  out :  this  is  doubtless  due  to  the  increased  force  required  in  the 
maintenance  of  the  placental  circulation  and  to  overcome  the  effect  of  abdom- 
inal pressure.  Gerhardt  has  questioned  the  accuracy  of  this  opinion,  ascribing 
the  apparent  hypertrophy  to  elevation  of  the  diaphragm  and  consequent  dis- 
placement of  the  heart  against  the  chest-wall,  but  observers  ai-e  generally 
disposed  to  accept  the  view  of  Larcher.  The  hypertrophy  usually  subsides 
during  the  puerpei'al  period,  but  may  be  permanent  after  repeated  pregnancies. 

A  group  of  cases  has  been  described  under  the  name  of  idiopathic  hyper- 
trophy, in  which  the  causes  are  not  discoverable  in  any  anatomical  conditions 
present  at  autopsy.  Many  of  these  are  due  to  the  influence  of  severe  muscular 
exertion,  as  was  pointed  out  by  Clifford  Albutt,  Seitz,  and  others  in  the  case 
of  mechanics  whose  work  is  laborious,  and  by  Myers  and  DaCosta  in  the  case 
of  soldiers.  The  explanation  of  the  hypertrophy  is  found  in  the  fact  that  the 
peripheral  vessels  are  compressed  and  the  blood-pressure  elevated  by  the  muscu- 
lar contractions.  There  may  or  may  not  be  coincident  arterio-sclerosis  resulting 
from  the  overwork  and  increasing  the  tendency  to  hypertrophy.  Tiie  influence  of 
muscular  exertion  is  seen  in  the  case  of  athletes,  who,  unless  their  exercises  are 
very  prudently  supervised,  are  apt  to  exhibit  some  hypertrophy  of  the  left 
ventricle  or  of  the  whole  heart.  Zielonko,  and  later  Roy  and  Adami,  showed 
this  effect  of  increased  pressure  by  experimental  constriction  of  the  aorta. 
Hand  in  hand  with  the  effects  of  muscular  exertion  may  be  ranked  immod- 
erate use  of  alcoholic  beverages,  particularly  such  as  are  taken  in  large  bulk, 
like  beer.  Bollinger,  Striimpell,  and  other  Gorman  writers  have  called  par- 
ticular attention  to  this  cause,  and  the  first-named  observer  noted  excessive 
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weight  of  the  average  adult  heart  in  Miiuich.  In  these  cases  the  nutritive 
influence  of  the  beverage  may  contribute  to  the  overgrowth  of  the  heart,  as 
well  as  the  constant  strain  occasioned  by  the  ingestion  of  large  quantities  of 
fluid.  In  the  same  class  of  cases  may  be  reckoned  those  in  which  over-indul- 
gence in  food  and  drink  of  other  kinds  is  operative. 

2.  Hypertrophy  of  the  right  ventricle  may  follow  that  of  the  left  as  a  result 
of  the  increased  pressure  of  the  blood  in  the  left  ventricle,  and  the  consequent 
difficulty  of  maintaining  the  pulmonary  circulation  against  this  impediment. 
Such  secondary  hypertrophy  may  result  even  when  there  is  quite  pure  hyper- 
trophy of  the  left  ventricle,  but  reaches  its  highest  grade  when  dilatation  of  this 
cavity  renders  the  mitral  leaflets  incompetent,  and  the  blood  regurgitates  into 
the  auricle  and  pulmonary  veins.  Another  explanation  of  the  coincident  enlarge- 
ment of  both  ventricles  may  be  found  in  the  fact  that  the  habitual  association 
of  their  action  may  lead  to  overwork  of  both  when  strain  is  brought  to  bear 
upon  either,  and  in  the  fact  that  certain  muscular  fibres  are  common  to  both, 
and  therefore  influenced  by  a  common  cause. 

Generally,  however,  hypertrophy  of  the  right  ventricle  is  due  to  interfer- 
ence with  the  pulmonary  circulation,  as  is  seen  in  emphysema,  phthisis,  or 
cirrhosis  of  the  lung.  Pressure  upon  the  pulmonary  artery  and  congenital 
narrowing  of  this  vessel  are  rare  causes,  as  are  also  curvature  of  the  spine  and 
extensive  pleuritic  adhesion. 

3.  Hypertrophy  of  the  auricles,  unaccompanied  with  stenosis  of  the  auric- 
ulo-ventricular  orifices,  is  much  more  rare  than  that  of  the  ventricles  ;  and  is 
usually  secondary  in  importance  to  the  coexisting  dilatation.  The  left  auricle 
may  hypertrophy  considerably  when  dilatation  has  supervened  upon  hyper- 
trophy of  the  left  ventricle  and  the  mitral  leaflets  have  become  incompetent, 
or  even  before  that  point  has  been  reached, 

4.  Hypertrophy!  of  the  heart  as  a  whole  may  result  from  successive  involve- 
ment of  the  several  chambers,  or  may  be  induced  by  causes  which  occasion 
increased  work  of  both  sides.  Among  such  cases  are  exophthalmic  goitre, 
hysteria,  or  mental  states  which  lead  to  constant  or  frequently  repeated  over- 
action  of  the  heart.  Tea,  coffee,  tobacco,  and  alcohol  used  immoderately  prob- 
ably act  in  the  same  way  in  certain  cases.  The  pressure  of  pericardial  fluid 
and  the  resistance  offered  by  pericardial  adhesions  are  causes  of  great  import- 
ance, inducing  hypertrophy  of  the  whole  heart,  though  primarily  and  prin- 
cipally that  of  the  left  ventricle.  The  influence  of  pericardial  adhesions  has 
been  questioned  by  certain  writers,  who  would  ascribe  the  cardiac  enlargement 
to  coexisting  valvular  disease  rather  than  to  the  adhesions ;  but  hypertrophy 
and  dilatation  have  been  found,  according  to  Quain,  in  at  least  a  third  of  the 
cases  in  which  no  valvular  disease  existed.  Theoretically,  it  is  easy  to  con- 
ceive of  hypertrophy  resulting  from  the  immoderate  work  imposed  upon  the 
heart  by  adhesive  pericarditis,  and  clinically  my  experience  would  lead  me  to 
acce])t,  or  even  to  magnify,  the  proportion  set  by  Quain. 

Myocardial  degeneration  of  some  kind  will  usually  be  found  in  cases  in 
which  dilatation  is  in  excess  of  hypertrophy,  and  may  be  induced  by  various 
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diseases.  In  the  course  of  infectious  fevers  parenchymatous  deo;eneration  and 
acute  myocarditis  are  frequent  causes  of  weakening  of  the  heart-muscle,  and 
may  lead  to  sudden  and  fatal  cardiac  dilatation  unassociated  with  hypertrophy. 
These  conditions  have  been  noted  particularly  in  typhoid  fever,  dijihtheria, 
articular  rheumatism,  and  scarlet  fever,  and  my  clinical  experience  inclines  me 
to  include  influenza.  More  gradual  degeneration  and  yielding  of  the  muscular 
substance  occurs  in  persons  addicted  to  immoderate  use  of  alcoholic  beverages 
and  in  those  suifering  general  nutritional  disturbances  or  arterial  sclerosis.  In 
these  cases  fatty  degeneration,  fatty  infiltration,  or  fibroid  overgrowth  is  com- 
monly observed.  The  extreme  dilatation  sometimes  met  with  in  adherent 
pericardium  is  doubtless  to  a  certain  degree  due  to  the  opposing  forces  of  the 
adhesions  and  the  ventricular  contractions,  but  is  also  in  part  a  result  of  the 
fibroid  myocarditis  associated  with  the  pericardial  disease.  The  most  extensive  ^ 
dilatation  occurs  when  the  parietal  ])ericardium  is  adherent  to  the  chest-wall 
and  pleura  and  to  the  heart.  Anaemia  and  chlorosis  are  not  infrequent  causes 
of  myocardial  degeneration  and  dilatation.  Occasionally  marked  dilatation  is 
found  to  be  present  when  the  microscope  fails  to  detect  cardiac  degeneration  of 
any  kind.  It  is  impossible  to  account  for  such  a  condition,  excepting  by  the 
somewhat  vague  assumption  that  the  cardiac  tone  is  lowered  in  a  functional 
manner.  Perhaps  the  muscular  innervation,  of  which  we  know  so  little  as  yet, 
is  disturbed  in  these  cases,  but  this  is  entirely  theoretical.  A  few  observers 
have  described  morbid  alterations  in  the  cardiac  ganglia. 

Hereditary  influence  has  been  asserted  to  predispose  to  dilatation,  but  is 
certainly  not  a  marked  factor.  The  unlikelihood  of  hypertrophy  developing 
in  persons  of  advanced  age  has  been  referi'ed  to,  but  dilatation,  on  the  other 
hand,  is  apt  to  make  manifest  the  cardiac  weakness  and  degeneration  common 
to  this  period  of  life. 

Dilatation  may  occur  primarily,  coincidently  with  hypertrophy,  or  after  the 
latter.  Coexisting  hypertrophy  and  dilatation  are  met  with  when  the  circu- 
latory impediment  is  of  such  nature  as  to  require  increased  cardiac  power  and 
at  the  same  time  increased  size  of  the  cavities,  both  conditions  being  therefore 
conservative  in  nature.  An  example  of  this,  again  not  altogether  pertinent, 
because  it  involves  a  valvular  lesion,  is  seen  in  aortic  regui'gitation,  in  which 
the  overfilling  of  the  ventricle  by  the  double  supply  of  blood — one  stream 
coming  from  the  auricle,  the  other  from  the  aorta  through  the  incompetent 
valve — necessitates  ventricular  dilatation,  while  the  increased  work  of  mov- 
ing an  excessive  quantity  of  blood  at  ea(!h  systole  leads  to  hypertrophy. 
Dilatation  is  apt  to  supervene  upon  hypertrophy  because  the  hypertrophied 
muscle  is  particularly  prone  to  undergo  degeneration.  The  muscle,  weakened 
by  degeneration,  becomes  less  and  less  able  to  expel  its  contents  at  each  systole, 
the  quantity  of  blood  within  the  cavities  increases,  and  dilatation  results  from 
the  distention  of  the  walls. 

Morbid  Anatomy. — The  various  cases  of  cardiac  enlargement  of  the 
heai't  may  be  described  as  of  three  forms:  (1)  Simple  hypertro])liy,  in  which 
the  walls  are  thickened  and  the  cavities  of  normal  size ;  (2)  eccentric  hyper- 
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trophy,  which  is  also  termed  hypertrophy  with  dilatation  or  dilatation  with 
thickening  of  the  walls ;  and  (3)  simple  dilatation  or  dilatation  with  thinning 
of  the  walls.  A  form  was  described  by  the  older  writers  under  the  name  of 
concentric  hypertrophy,  in  which  the  cavities  are  diminished  and  the  wall 
thickened,  or,  in  other  words,  in  which  hypertrophy  has  occurred  at  expense 
of  the  cavities.  Cruveilhier,  however,  pointed  out,  and  observers  are  now 
generally  of  his  opinion,  that  the  reduction  in  the  size  of  the  cavities  in  such 
cases  results  from  post-mortem  rigidity  and  contraction.  If  the  heart  be 
macerated  for  some  hours  in  warm  water,  it  will  be  found  that  the  cavity  is  of 
normal  or  even  slightly  excessive  size.  The  form  of  enlargement,  sometimes 
separately  described,  in  which  the  cavity  is  dilated  and  the  walls  of  normal 
thickness,  is  in  reality  a  form  of  eccentric  hypertrophy  since  the  walls  must 
be  hypertrophied  to  maintain  their  normal  thickness  in  spite  of  dilatation. 

The  degree  of  enlargement  is  always  to  be  determined  by  the  weight  of  the 
heart  and  the  thickness  of  the  walls.  In  the  adult  male  the  weight  of  the 
heart  is  from  nine  to  ten  ounces  ;  in  the  female,  from  eight  to  nine.  The  left 
ventricle  is  from  one-third  to  one-half  inch,  the  right  from  one-sixth  to  a 
quarter  of  an  inch  ;  and  the  auricles  about  a  line  in  thickness.  In  case  of  hy- 
pertrophy the  weight  of  the  heart  is  often  from  fifteen  to  twenty-five  ounces, 
and  sometimes  much  more.  Stokes  saw  a  case  in  which  the  weight  was  sixty- 
four  ounces,  Alonzo  Clark  one  of  fifty-seven,  and  Beverly  Robinson  one  of 
fifty-three  ounces.  The  thickness  of  the  left  ventricle  has  been  known  to 
reach  an  inch  and  a  half,  that  of  the  right  ventricle  three-quarters  of  an  inch, 
and  the  auricles  may  be  double  their  normal  thickness  in  cases  of  extreme 
hypertrophy. 

Simple  or  pure  hypertrophy  is  most  frequently  observed  in  the  left  ven- 
tricle, though  it  may  occasionally  occur  in  the  right  ventricle  in  cases  of  pul- 
monary disease.  ^The  auricles  are  never  the  seat  of  simple  hypertrophy.  On 
cutting  into  the  heart  the  substance  is  found  to  be  firm,  of  dark  red  color,  and 
thicker  than  normal.  The  muscular  trabeculte  within  the  cavity  are  often  par- 
ticularly hypertrophied,  especially  in  the  right  ventricle.  The  shape  of  the 
heart  is  not  usually  much  altered,  though  the  apex  of  the  organ  is  broader 
than  normal.  The  size  is  necessarily  less  affected  than  when  dilatation  co- 
exists with  hypertrophy. 

Eccentric  hypertrophy,  or  hypertrophy  with  dilatation,  gives  rise  to  the 
largest  hearts  encountered.  Some  of  these  are  well  named  by  the  term  "  cor 
bovinum  "  or  "  enormitas  cordis  "  of  the  older  authors.  This  form  of  enlarge- 
ment is  more  frequent  in  the  right  ventricle  and  in  the  auricles  than  is  pure 
hypertrophy ;  but  it  reaches  the  highest  grades  in  the  left  ventricle,  and  may 
affect  all  of  the  cavities  in  the  same  heart.  The  size  of  the  heart  is  much 
increased,  and  the  apex  is  rounded  so  that  the  normal  conical  shape  of  the 
organ  is  to  a  large  extent  destroyed.  The  transverse  diameter  is  much 
increased  when  both  ventricles  are  enlarged,  and  when  the  right  ventricle 
alone  is  involved  the  enlargement  of  the  organ  toward  the  right  is  a  striking 
feature.    The  cavities  are  found  dilated  and  the  trabeculse  and  papillary  mus- 
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cles  hypertrophied,  though  at  the  same  time  flattened  when  dilatation  is  con- 
siderable. In  the  auricles  the  musculi  pectinati  are  often  increased  in  thick- 
ness. The  muscular  substance  is  firm  and  dark  red,  but  in  the  late  stages 
secondary  degenerations  are  apt  to  occur,  and  render  the  muscle  soft  and 
lighter  in  color. 

Simple  dilatation  is  most  frequently  observed  in  the  auricles  and  in  the 
right  ventricle.  The  cavities  are  sometimes  enormously  distended,  as  in  the 
case  of  Stokes,  in  which  the  right  auricle  contained  a  pound  of  blood.  I 
have  seen  the  right  ventricle  so  thinned  and  dilated  that  it  presented  the  ap- 
pearance of  a  large,  bluish-colored  tumor  when  the  thorax  was  opened.  The 
muscular  substance  may  be  so  attenuated  and  atrophied  that  the  endocardium 
is  almost  in  contact  with  the  pericardium.  In  ordinary  cases,  however,  the 
muscular  substance  is  merely  thinned  and  softened.  The  shape  of  the  heart 
depends  upon  the  cavity  involved,  but  for  the  most  part  assumes  a  rounded 
outline,  similar  to  that  of  eccentric  hypertrophy.  Within,  the  septum  may  be 
seen  to  be  pressed  into  the  unaffected  cavity.  The  orifices,  especially  the 
auriculo-ventricular,  are  frequently  so  distended  that  the  valvular  leaflets  are 
incapable  of  closing  them,  and  in  this  manner  regurgitation  of  blood  is  per- 
mitted at  the  mitral  or  tricuspid  valve,  and  secondary  enlargement  of  the 
auricles  ensues.  The  endocardium  is  usually  thickened,  and  may  be  decidedly 
opaque  in  places.  When  the  tricuspid  valve  is  incompetent  and  the  right 
auricle  is  much  dilated,  the  venae  cavse  may  be  found  enormously  distended, 
sometimes  reaching  a  diameter  of  two  inches. 

Very  often  blood-clots  are  found  within  the  cavities  and  extending  into  the 
arteries  and  veins.  Their  presence  is  readily  explained  by  the  dilatation  of 
the  cavities  and  the  slowing  of  the  circulation,  and  occasionally  fragments  are 
detached  and  carried  into  the  circulation  as  emboli. 

Observers  have  differed  in  regard  to  the  nature  of  hypertrophy  of  the  heart, 
whether  it  be  due  to  simple  increase  in  the  size  of  the  individual  fibres  or  to 
increase  in  their  number,  but  it  seems  probable  that  both  simple  and  numeri- 
cal hypertrophy  are  usually  present.  There  is,  likewise,  increase  of  the  inter- 
stitial or  interfibrillar  connective  tissue,  which  may  contribute  considerably  to 
the  cardiac  enlargement.  When  fibroid  overgrowth  is  marked,  dilatation  usu- 
ally predominates  over  hypertrophy.  In  cases  of  great  dilatation  the  mus- 
cle-fibres show  the  characteristic  changes  of  the  various  myocardial  degenera- 
tions, excepting  the  rare  cases  in  which  no  microscopical  alteration  is  discover- 
able in  the  heart. 

Secondary  pathological  lesions  are  prone  to  follow  hypertrophy  and  dilata- 
tion. Hypertrophy,  though  usually  the  result  of  arterio-sclerosis,  often  con- 
tributes to  the  increase  of  this  condition  when  present  or  to  its  occurrence  when 
not  present.  The  explanation  of  this  is  found  in  the  fact  that  blood-pressure 
is  elevated  suddenly  with  each  contraction  of  the  powerful  ventricle,  and  may 
be  constantly  high.  When  marked  arterial  degeneration  is  present  the  cardiac 
hypertrophy  sometimes  aids  in  the  production  of  aneurisms,  and  may  directly 
occasion  the  rupture  of  a  vessel  in  the  brain  or  elsewhere.    Secondary  sclerosis 
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of  the  valves  of  the  heart  is  apt  to  result  from  the  increased  strain  put  upon 
them,  but  valvular  incompetence  is  more  frequently  relative  in  nature,  and  due 
to  stretching  of  the  orifices.  When  the  cardiac  power  fails  and  dilatation  is 
marked,  venous  congestion  of  the  various  internal  organs  occurs,  and  leads  to 
the  same  pathological  changes  as  in  cases  of  valvular  disease.  The  embolic 
manifestations  are  likewise  the  same,  though  less  frequently  observed. 

Symptomatology. — The  symptoms  present  in  a  case  of  cardiac  enlargement 
depend  upon  the  relative  degree  of  hypertrophy  and  dilatation.  The  former 
is  so  distinctly  a  compensatory  process  that,  when  it  alone  is  present,  symptoms 
are  few  and  trifling,  but,  when  dilatation  supervenes,  the  cardiac  compensation 
fails  and  evidences  of  stasis  of  blood  are  quickly  manifested. 

Certain  subjective  cardiac  sensations  may  call  attention  to  the  heart  even 
when  hypertrophy  is  unaccompanied  by  dilatation.  Among  these  are  a  feeling 
of  weight  or  constriction  at  the  prascordia  or  of  general  fulness  of  the  thorax. 
The  patient  is  often  uncomfortable  except  when  lying  on  the  right  side,  and 
may  be  constantly  conscious  of  the  cardiac  impulse,  or  there  may  be  parox- 
ysmal palpitation.  Pain  is  rarely  present,  but  dyspnoea  may  result  from  the 
direct  pressure  exerted  upon  the  lungs.  Throbbing  of  the  vessels  of  the  neck 
and  tinnitus  aurium  are  annoying  symptoms  frequently  present.  Sometimes 
the  patient  complains  of  hearing  the  heart-sounds  as  if  they  were  produced 
within  the  ear,  and  sleep  may  be  disturbed  by  this  condition.  All  of  these 
symptoms  are  aggravated  by  depression  of  the  general  health,  and  especially 
by  neurasthenia  or  the  over-use  of  tea,  coffee,  and  tobacco.  In  such  cases  there 
may  be  decided  disturbance  of  the  patient's  rest  and  comfort.  The  symptoms 
named  are  often  ascribed  to  excessive  hypertrophy,  or,  as  we  might  say,  to 
over-compensation,  but  in  the  majority  of  cases  they  are  due  to  the  general 
condition  of  the  patient,  and  may  be  controlled  by  relieving  the  nervous 
excitability.  Sometiijaes,  however,  it  is  probable  that  hypertrophy  is  excessive, 
and  this  is  especially  the  case  when  no  constant  circulatory  impediment  is 
present,  as  in  exophthalmic  goitre  or  other  conditions  in  which  repeated 
nervous  palpitation  leads  to  hypertrophy.  In  these  cases  subjective  sensa- 
tions are  apt  to  be  decided. 

When  cardiac  weakness  and  dilatation  supervene,  symptoms  of  failing 
circulation  become  established  and  may  be  exactly  the  same  as  those 
observed  in  the  later  stages  of  valvular  disease.  Indeed,  the  conditions 
within  the  heart  may  be  the  same  as  those  which  obtain  in  valvular  disease^ 
since  the  dilatation  of  the  valvular  orifices  renders  the  segments  incompetent 
and  regurgitation  of  the  blood  ensues.  The  venous  system  becomes  over-full 
and  the  various  organs  become  congested.  Dyspnoea,  cough,  and  paroxysms 
of  palpitation  are  common  symptoms.  The  subjective  sensations  at  the  heart 
are  often  decided,  and  there  may  be  pain  radiating  to  the  shoulder  and  left 
arm.  More  commonly  palpitation  is  accompanied  by  vague  apprehension 
without  pain.  The  skin  may  be  cyanosed,  the  veins  distended,  and  when 
dilatation  of  the  right  ventricle  is  marked,  undulation  of  the  cervical  veins  is 
present,  as  in  cases  of  tricuspid  regurgitation  from  other  causes.    Headache  or 
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syncopal  attacks  give  evidence  of  the  disturbance  of  the  cerebral  circulation, 
and  the  patient's  sleep  is  disturbed  by  unpleasant  dreams.  Delirium,  Cheyne- 
Stokes  respiration,  and  coma  may  occur,  and  occasionally  a  prolonged  maniacal 
condition  is  observed.  Enlargement  of  the  liver,  digestive  disturbances,  diar- 
rhoea, and  decrease  in  the  secretion  of  urine  result  from  congestion  of  the  liver, 
the  gastro-intestinal  tract,  and  kidneys.  Finally,  oedema  of  the  subcutaneous 
tissue  and  serous  effusions  in  the  internal  cavities  occur,  as  in  valvular  disease, 
and  further  add  to  the  existing  interference  with  the  circulation. 

The  symptoms  indicative  of  cardiac  dilatation  usually  come  on  gradually, 
but  may  be  extremely  sudden  in  the  course  of  infectious  fevers  or  after  severe 
muscular  exertion  or  strain.  In  these  cases  the  patient  is  at  once  seized  with 
urgent  dyspnoea  and  palpitation,  and  increasing  cyanosis  presages  an  early 
termination  in  a  fatal  issue. 

Physical  Signs. — The  physical  signs  of  enlargement  of  the  heart  depend 
upon  the  part  of  the  organ  involved  and  the  relative  degree  of  hypertrophy 
or  dilatation  present. 

1.  It  will  be  best  to  consider  first  the  signs  indicative  of  enlargement  of  the 
left  ventricle. 

Inspection. — There  is  often  a  manifest  bulging  of  the  prsecordial  region, 
espec^ially  in  children,  and  the  intercostal  spaces  may  be  wider  than  normal. 
In  older  persons  the  left  chest  may  seem  fuller  than  the  right,  though  no 
localized  bulging  is  present.  The  cardiac  impulse  is  seen  below  and  to  the 
left  of  its  normal  situation.  Very  often  it  occupies  the  sixth,  seventh,  or 
eighth  interspace  as  far  out  as  the  anterior  axillary  line,  or  even  beyond  it. 
It  is  usually  more  diffuse  than  normal,  and  sometimes  the  whole  prsecordial 
region  pulsates  with  each  ventricular  contraction.  When  dilatation  is  marked 
there  is  frequently  a  wavy  pulsation  occupying  the  third  to  the  sixth  inter- 
space, and  in  extreme  instances  the  impulse  may  be  wholly  invisible.  Sys- 
tolic retraction  is  occasionally  noted  along  the  left  border  of  the  sternum  in 
cases  of  marked  hypertrophy. 

Palpation. — When  hypertrophy  is  the  predominating  condition  the  cardiac 
impulse  is  of  a  peculiarly  deliberate  and  heaving  nature,  and  is  decidedly  forci- 
ble. Sometimes,  as  Hope  first  pointed  out,  the  impulse  is  a  double  one,  both 
beats  being  systolic,  or  more  frequently  one  systolic  and  the  other  diastolic. 
The  diastolic  shock  following  the  systolic  contraction  is  probably  due  to  sharp 
closure  of  the  aortic  valves,  and  may  be  distinctly  palpable  at  the  apex  or  over 
the  root  of  the  aorta.  In  cases  of  eccentric  hypertropliy  the  apex-beat  is  more 
sudden  or  quick  than  in  simple  hypertrophy,  and  is  apt  also  to  be  accompanied 
by  diffuse  pulsation  over  the  ventricle.  When  dilatation  is  prominent  the 
impulse  becomes  more  and  more  weak,  and  may  disappear  entirely.  More 
commonly  a  diffuse  and  wave-like  or  irregular  pulsation  is  felt  over  the  left 
ventricle,  or  it  may  be  faintly  visible  without  being  palpable. 

The  pulse  in  pure  hypertrophy  or  in  liypertrophy  with  nioderate  dilatation 
is  regular,  full,  and  tense.  Its  character  may  be  considerably  modified  if 
arterio-sclerosis  obstructs  the  flow  of  blood,  but  in  the  absence  of  this  condi- 
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tion  it  is  usually  sudden  and  throbbing  in  nature.  When  dilatation  super- 
venes the  pulse  becomes  weak  and  generally  irregular,  and  is  more  frequent 
than  in  pure  hypertrophy.  The  fi'equency,  however,  is  dependent  upon  the 
general  condition  of  the  patient.  During  paroxysms  of  dyspnoea  the  pulse- 
i"ate  may  reach  160  or  even  200 ;  ordinarily  it  is  not  much  above  the  normal. 
The  sphygmographic  tracing  shows  the  suddenness  and  the  fulness  of  the 
pulse  in  hypertrophy  and  the  irregularity  in  dilatation,  but  cannot  be  regarded 
as  distinctive  in  any  case. 

Pereiission. — The  most  important  fact  obtained  by  percussion  is  the 
increased  extent  of  cardiac  dulness  toward  the  left  and  downward.  When 
dilatatioi)  coexists  with  hypertrophy  the  apex  is  more  rounded  than  in  health, 
and  the  transverse  diameter  of  the  dulness  may  reach  extreme  proportions. 

Auscultation. — In  pure  hypertrophy  the  first  sound  of  the  heart  is  dull 
or  heavy  and  prolonged,  and  may  sometimes  be  reduplicated.  Occasionally  in 
young  persons  and  in  those  in  whom  the  ribs  are  elastic,  the  first  sound  is 
accompanied  by  a  peculiar  clinking  sound,  which  was  designated  as  the 
cliquetis  metaUique  by  Laennec.  The  second  sound  is  accented,  and  in  the 
aortic  region  is  frequently  ringing  or  reduplicated.  The  heart-sounds  are 
often  so  loud  that  they  may  be  heard  considerably  beyond  the  limits  of  the 
heart. 

In  proportion  as  dilatation  advances  and  becomes  predominant,  the  first 
sound  becomes  more  and  more  like  the  second,  until  the  two  are  quite  indis- 
tinguishable in  their  quality.  At  the  same  time  the  normal  pause  following 
the  second  sound  is  shortened,  and  the  character  of  the  foetal  heart-sounds  is 
therefore  closely  simulated.  French  writers  have  given  to  this  condition  the 
appropriate  name  of  embryocardia.  It  is  not  invariably  an  indication  of  •» 
dilatation  of  the  heart,  but  is  always  significant  of  extreme  cardiac  weakness. 
More  frequently  the  /  peculiar  canter  rhythm,  or  bruit  de  galop,  may  be  heard 
on  auscultation.  A  systolic  murmur  is  sometimes  heard  at  the  apex  in  cases 
of  extreme  dilatation,  and  is  indicative  of  relative  incompetence  of  the  mitral 
leaflets.  In  such  cases  the  similarity  to  valvular  disease  with  secondary  hyper- 
trophy and  dilatation  is  very  close. 

2.  Enlargement  of  the  right  ventricle  is  rarely  due  to  pure  hypertrophy,  and 
there  is  more  frequently  simple  dilatation  than  in  the  case  of  the  left  ventricle. 

Inspection  may  show  a  bulging  or  fulness  of  the  lower  part  of  the  thorax, 
under  the  sternum,  or  there  may  be  a  distinct  swelling  in  the  epigastric  region. 
The  apex-beat  may  be  displaced  to  the  left,  and  may  be  seen  outside  the  mam- 
mary line.  When,  however,  the  enlargement  of  the  right  ventricle  is  very 
great,  the  left  heart  is  displaced  from  the  chest-wall,  and  its  impulse  is  there- 
fore invisible.  The  impulse  of  the  right  ventricle  is  diffuse,  and  occupies  the 
third  to  the  sixth  interspaces  near  the  sternum.  Not  rarely  pulsation  may  be 
seen  to  the  right  of  the  sternum.  Cyanosis,  repletion,  and  undulation  of  the 
veins  of  the  neck  and  pulsation  of  the  liver  may  be  present  in  extreme  cases 
when  the  ventricle  is  excessively  dilated  and  the  tricuspid  leaflets  incompetent. 

Palpation. — The  cardiac  impulse  is  more  diffuse  and  weaker  than  in  cases 
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of  enlargement  of  the  left  ventricle.  Occasionally  a  diastolic  shock  is  felt  in 
the  second  left  interspace  or  over  the  heart,  and  is  due  to  the  sudden  closure 
of  the  pulmonic  valves  under  the  excessive  pressure  of  the  lesser  circulation. 

PercMssion. — The  cardiac  dulness  extends  far  to  the  right.  Not  rarely 
the  right  limit  is  an  inch  beyond  the  sternal  margin,  and  in  extreme  cases  it 
may  reach  the  mammary  line. 

Auscultation. — The  first  sound  of  the  heart  is  generally  louder  than 
normal,  and  when  dilatation  is  decided  it  becomes  remarkably  clear  and 
sharp.  In  the  latter  case  also  there  may  be  a  systolic  murmur  of  tricuspid 
incompetency  heard  with  maximum  intensity  over  the  lower  part  of  the  ster- 
num. The  second  heart-sound  is  sharply  accentuated,  or  even  reduplicated, 
in  the  second  left  intercostal  space,  but  grows  softer  when  the  tricuspid 
valve  becomes  incompetent  and  the  intraventricular  pressure  thereby  reduced. 

The  pulse  may  remain  normal  as  long  as  the  right  ventricle  is  able  to  main- 
tain the  pulmonary  circulation  ;  when  this  fails  the  pulse  is  soft  and  weak. 

3.  Enlargement  of  the  auricles  is  rarely  found  unassociated  with  involvement 
of  one  or  the  other  ventricle.  The  physical  signs  are  generally  indistinct.  A 
presystolic  pulsation  is  occasionally  seen  or  felt  to  the  left  or  right  of  the  ster- 
num, and  the  cardiac  dulness  on  percussion  is  found  to  extend  high  up  along 
the  borders  of  the  sternum. 

Diag-nosis. — The  points  which  lead  to  a  diagnosis  of  enlargement  of  the 
heart  are  the  increased  area  of  cardiac  dulness,  the  heaving  or  diffuse  impulse, 
and  the  character  of  the  sounds. 

Increased  area  of  dulness  may,  however,  be  produced  by  a  number  of  other 
conditions,  such  as  retraction  of  the  lungs  with  greater  exposure  of  the  heart, 
consolidations  of  the  anterior  margins  of  the  left  lung,  localized  pleural  effu- 
sions, pericardial  effusion,  and  aneurisms,  tumors,  or  other  conditions  which 
displace  the  heart  forward  against  the  chest-wall.  Retraction  of  the  lungs 
may  result  from  pleural  adhesions,  phthisis,  or  cirrhosis  of  the  lungs,  and  a 
similar  exposure  of  the  heart  is  found  in  flat-chested  persons  whose  lungs  are 
ill-developed  and  small.  The  diagnosis  in  such  cases  depends  upon  the  careful 
study  of  the  symptoms,  of  the  heart-sounds,  and  of  the  effect  of  respiratory 
efforts  on  the  area  of  cardiac  dulness.  The  increased  jirjecordial  dulness  rostdt- 
ing  from  consolidation  in  the  anterior  margins  of  tiie  lungs  and  from  sacculated 
pleural  effusion  is  distinguished  by  the  irregularity  of  the  outline,  by  the 
associated  auscultatory  signs,  and  by  the  history  of  the  case.  Pericardial 
effusion  may  simulate  extreme  cardiac  dilatation  or  the  reverse,  and  the  differ- 
entiation is  practically  very  difficult  in  many  cases.  It  has,  however,  been 
fully  considered  under  Pericarditis. 

Neurasthenic  and  hysterical  patients  frequently  suffer  extreme  palpitation 
of  the  heart  which  may  be  mistaken  for  the  })alpitati()n  of  hypertrophy.  The 
dulness,  the  character  of  the  impulse,  which  is  never  heaving,  and  the  sounds 
of  the  heart  will  furnish  the  basis  for  a  differential  diagnosis.  It  is  to  be 
remembered  that  rej)eated  nervous  })alpitation  leads  to  some  hypertrophy. 

Extreme  dilatation  of  the  heart  with  relative  insufficiency  of  the  valves 
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occasions  symptoms  and  physical  signs  practically  indistinguishable  from  those 
of  valvular  disease.  A  relative  murmur  at  the  mitral  or  tricuspid  orifice  can 
only  be  distinguished  from  an  organic  one  by  the  gradual  disappearance  under 
treatment  as  the  ventricle  regains  its  normal  condition. 

The  determination  of  the  relative  degree  of  hypertrophy  and  dilatation 
present  in  a  given  case  depends  upon  the  symptoms  and  physical  signs.  If 
evidences  of  failing  heart-power  are  absent,  and  the  patient  therefore  presents 
few  symptoms,  hypertrophy  is  in  excess  of  dilatation.  The  development  of 
marked  dilatation  is  attended  by  dyspnoea,  rapidity  and  irregularity  of  the 
pulse,  cyanosis,  and  other  indications  of  failing  circulation.  The  physical 
examination  of  the  heart  will  show  in  pure  hypertrophy  the  characteristic 
heaving  impulse  of  rather  limited  area,  without  great  alteration  in  the  shape 
of  the  cardiac  outline.  On  the  other  hand,  when  dilatation  is  marked  the 
apex-beat  becomes  at  first  more  sudden  or  "  slapping,"  and  later  even  imper- 
ceptible. There  is,  at  the  same  time,  a  diffuse  impulse  over  the  entire  prgecor- 
dia,  and  the  cardiac  outline  is  more  rounded,  especially  at  the  apex,  than  in 
health. 

Prognosis. — Enlargement  of  the  heart  is  a  conservative  process,  with  the 
purpose  of  maintaining  the  proper  circulation  despite  obstructions.  The  prog- 
nosis therefore  is  mainly  concerned  with  the  question,  how  long  the  hypertro- 
phy may  be  maintained  without  the  supervention  of  excessive  dilatation. 
The  general  health  of  the  patient  will  therefore  influence  the  prognosis.  In 
a  robust,  healthy  person  hypertrophy  may  continue  unimpaired  for  years,  but 
in  an  anaemic,  debilitated  individual,  and  in  one  in  whom  the  coronary  arteries, 
together  with  the  general  arterial  system,  are  the  seat  of  sclerotic  changes,  the 
danger  of  myocardial  degeneration  and  dilatation  of  the  heart  is  ever  present. 
Intercurrent  febrile  affections  assume  unusual  importance  in  persons  having 
hypertrophy  of  th^  heart,  from  their  tendency  to  induce  acute  myocarditis  and 
parenchymatous  degeneration  of  the  muscle. 

When  cardiac  hypertrophy  is  once  established,  it  usually  remains  persistent. 
It  must,  however,  be  admitted  that  in  cases  where  the  strain  upon  the  heart 
is  a  temporary  one,  as  in  pregnancy,  acute  Bright's  disease,  hypertrophy  from 
nervous  palpitation,  and  the  like,  the  muscle  may  resume  its  normal  propor- 
tions when  the  cause  of  the  hypertrophy  ceases  to  be  operative.  It  is  especi- 
ally in  the  young  that  the  most  marked  instances  are  seen  of  recovery  from 
hypertrophy,  apparently  due  in  part  to  the  fact  that  the  rapidly  growing  sys- 
tem overtakes  and  adjusts  itself  to  the  enlarged  heart. 

The  prognostic  significance  of  dilatation  is  exactly  the  reverse  of  hyper- 
trophy, and  in  proportion  as  dilatation  advances  the  prognosis  gains  in  grav- 
ity. Acute  dilatation  may  lead  to  a  rapidly  fatal  issue.  Even  dilatation, 
however,  may  be  recovered  from.  This  is  often  the  case  in  infectious  fevers, 
in  which  moderate  myocardial  degeneration  and  dilatation  lead  to  temporary 
weakness  of  the  heart,  from  which  the  patient  recovers  under  careful  treat- 
ment and  absolute  repose.  On  the  other  hand,  sudden  death  may  occur  in 
such  cases  if  undue  exertion  be  permitted. 
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Treatment. — The  treatment  of  hypertrophy  and  dilatation  is  largely  the 
same  as  that  of  valvular  disease.  In  both  the  first  dependence  is  to  be  placed 
on  solicitous  care  in  hygiene  and  the  adjustment  of  every  detail  of  the  patient's 
life.  In  both  the  principles  of  treatment  are — first,  to  aid  in  the  establishment 
of  such  muscular  power  as  may  be  necessary  to  overcome  the  impediment  to 
the  circulation  and  to  institute  measures  which  will  maintain  the  compensation 
when  established ;  and,  second,  to  stimulate  the  heart  and  reduce  peripheral 
resistance  to  the  circulation  when  compensation  begins  to  fail. 

The  patient  should  be  directed  to  live  quietly,  to  avoid  physical  and  mental 
excitement  or  over-exertion.  At  the  same  time,  it  is  to  be  remembered  that 
judicious  graduated  exercise  is  essential  for  the  maintenance  of  muscular  tone. 
The  scientific  use  of  mild  gymnastics  or  of  out-door  exercise  in  proper  alti- 
tudes is  always  to  be  considered. 

The  diet  is  to  be  regulated  so  as  to  escape  unnecessary  taxation  of  the  car- 
diac power.  The  food  should  be  simple  and  small  in  quantity  at  each  meal ; 
tea  and  coffee  must  be  taken  sparingly.  Alcohol  and  tobacco  must  be 
interdicted. 

Subjective  sensations,  such  as  weight  or  constriction  at  the  heart  and  palpi- 
tation, are  controlled  by  nerve-sedatives  like  bromide  of  potassium  or  valeri- 
anate of  ammonium.  Excessive*  hypertrophy  or  ovex'-compensation  is  more 
frequently  present  than  in  valvular  disease,  and  may  require  the  occasional 
use  of  tincture  of  aconite  or  veratrum  viride.  The  bowels  may  be  regulated, 
if  necessary,  by  mild  saline  laxatives. 

As  soon  as  indications  of  failing  heart-power  become  manifest  the  patient 
should  be  placed  at  complete  rest  and  cardiac  tonics  or  stimulants  must  be 
administered.  Digitalis  and  strychnine  are  the  most  useful  remedies  under 
these  circumstances.  Digitalis  must,  however,  be  used  with  caution  when 
sudden  dilatation  of  the  heart  results  from  extensive  myocardial  disease.  In 
these  cases  digitalis  in  moderate  doses  with  strychnine  is  preferable  to  large 
doses  of  digitalis  alone.  It  often  happens  that  full  doses  of  strychnine  given 
hypodermically  produce  excellent  results.  Alcohol,  ammonia,  and  other  car- 
diac stimulants  may  occasionally  prove  useful,  and  tonics  are  serviceable  in 
maintaining  or  restoring  the  muscular  nutrition.  In  cases  of  sudden  disten- 
tion of  the  right  heart  and  the  venous  system,  venesection  may  be  employed  in 
the  same  manner  and  with  the  same  precautions  as  in  valvular  disease. 

Acute  Myocarditis. 

Synonyms.  — Carditis  ;  Cardio-malacia  ;  Abscess  of  the  heart. 

Definition. — Acute  myocarditis  is  an  inflammatory  affection  of  the  inter- 
stitial tissue  of  the  heart-muscle,  often  accompanied  by  degenerations  of  the 
muscular  fibres  and  by  inflammation  of  the  pericardium  or  endocardium. 
Virchow  described  under  the  head  of  "  jiarenchymatous  myocarditis"  a  con- 
dition in  which  the  muscular  fibres  are  filled  with  albuminoid  granules,  but 
this  process  is  now  recognized  as  one  of  the  cardiac  degenerations,  and  will  be 
considered  under  that  heading.    This  parenchymatous  degeneration  or  cloudy 
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swelling  is  frequently  associated  with  myocarditis,  but  may  occur  alone,  and  is 
not  in  itself  an  inflammatory  process. 

Etiology  and  Morbid  Anatomy. — Two  forms  of  myocarditis  may  be 
distinguished — the  diffuse  and  the  circumscribed.  The  former  of  these  is 
hyperplastic  in  nature ;  the  latter  is  suppurative,  giving  rise  to  abscesses  of 
the  myocardium. 

1.  DiflFuse  myocarditis  occurs  most  frequently  in  the  course  of  the  infectious 
fevers,  especially  in  typhoid  fever,  diphtheria,  scarlet  fever,  and  small-pox. 
It  is  not  uncommonly  met  with  in  articular  rheumatism,  with  or  without 
pericarditis  or  endocarditis,  and  in  septic  processes  of  all  kinds.  Councilman 
has  recently  called  attention  to  gonorrhoea  as  an  occasional  cause.  In  some 
cases  traumatism  has  been  considered  the  cause,  and  occasionally  apparently 
primary  or  idiopathic  cases  have  been  observed,  but  in  these  some  minor  infec- 
tion like  tonsillitis  may  have  been  overlooked. 

In  pericarditis  and  endocarditis  the  inflammation  generally  extends  also  to 
the  muscular  substance  of  the  heart  to  the  depth  of  a  quarter  or  half  a  line, 
and  in  severe  cases  may  involve  a  third  of  the  thickness  of  the  wall. 

From  our  present  evidence  it  would  seem  that  myocarditis  is  generally 
infectious  in  nature,  and  dependent  upon  bacterial  products  rather  than  upon 
the  micro-organisms  themselves.  The  degree  of  fever  does  not  necessarily 
determine  the  severity  of  the  myocardial  inflammation,  for  severe  myocarditis 
may  occur  in  cases  in  which  the  temperature  is  but  slightly  elevated. 

Formerly  myocarditis  was  considered  a  rare  disease,  and  this  is  dovibtless 
true  of  the  severer  grades,  but  recent  investigations  have  shown  that  slight 
myocarditis  is,  on  the  contrary,  exceedingly  common  in  the  infectious  fevers 
named.  According  to  Romberg,  it  may  be  found  to  exist  in  all  fatal  cases  of 
diphtheria,  in  nearly  all  of  scarlet  fever,  and  in  the  majority  of  typhoid  fever. 
Microscopical  examination  of  the  heart  is,  however,  necessary  to  discover 
the  morbid  change  in  many  of  these  cases. 

The  muscle  of  the  heart  is  soft,  and  sometimes  extremely  so ;  its  color  is  at 
first  dark  red  and  punctated  with  hsemorrhagic  or  deeply-injected  areas  ;  in  the 
later  stages  it  assumes  a  yellowish-red  and  mottled  appearance,  and  may  finally 
become  light-yellow  or  grayish  and  friable..  The  cavities  of  the  heart  are  fre- 
quently dilated,  and  in  rare  cases  in  which  there  has  been  localized  myocardi- 
tis partial  aneurism  may  result.  In  marked  cases  these  appearances  are  decided, 
but  in  many  the  existence  of  myocarditis  is  discoverable  only  on  microscopical 
examination.  The  minute  changes  consist  in  infiltration  of  the  interstitial 
fibrous  structure  with  round  cells  and  free  nuclei,  and  proliferation  of  the 
existing  cells.  The  blood-vessels  are  engorged,  and  sometimes  show  inflam- 
matory changes  in  their  walls.  The  subpericardial  and  subendocardial  tissue 
presents  similar  cellular  infiltration.  The  muscular  fibres  themselves  are 
usually  involved  in  various  degenerative  changes.  Most  frequently  they 
are  filled  with  the  minute  albuminous  granules  characteristic  of  parenchyma- 
tous degeneration,  the  areas  of  more  decided  involvement  showing  distinct 
fatty  degeneration.    Occasionally  hyaline  transformation  or  atrophy  with  pig- 


344 


DI8EA8E8  OF  THE  MYOCARDIUM. 


mentation  may  be  observed.  A  peculiar  form  of  transverse  division  or  frag- 
mentation of  the  fibres  was  described  by  Zenker,  and  later  more  fully  by  Re- 
nault and  Landouzy.  This  myocardite  segmentaire  has  been  noted  especially 
in  cases  of  sudden  death,  but,  as  Zenker  and  Recklinghausen  have  recently 
maintained,  is  probably  developed  post-mortem.  Its  existence,  however, 
may  indicate  some  previous  pathological  condition  of  the  muscle  not  demon- 
strable by  our  methods  of  research. 

Diffuse  myocarditis  affects  the  left  ventricle  more  frequently  than  the  right, 
excepting  when  foetal  in  origin.  In  the  latter  case  the  right  ventricle  alone 
may  be  involved.  The  process  may  be  uniformly  diffused  or  may  affect  scat- 
tered areas  in  different  regions.  Sometimes  it  is  confined  to  the  muscular  ring 
surrounding  the  mitral  or  tricuspid  orifices,  or  to  the  papillary  muscles,  and 
thus  induces  derangements  of  the  valvular  mechanism.  It  may  terminate  in 
complete  recovery  by  resolution,  in  chronic  fibroid  myocarditis,  or  very  rarely 
in  suppuration.  Endocarditis  and  pericarditis  may  be  secondary  to  myocarditis, 
but  are  more  frequently  antecedent  to  it. 

2.  Localized  or  suppurative  myocarditis  results  from  infection  with  the  micro- 
organisms of  suppuration,  which  are  not  rarely  demonstrable  in  the  lesions. 
These  organisms  may  reach  the  heart-muscle  as  emboli  in  the  branches  of  the 
coronary  arteries,  coming  from  a  primary  septic  focus  in  puerperal  septicaemia, 
osteomyelitis,  suppurative  phlebitis,  malignant  endocarditis,  and  the  like,  or 
they  may  invade  the  heart  directly  from  malignant  endocarditis  or  pyoperi- 
cardium.  Suppurative  myocarditis  may,  however,  also  arise  in  the  course  of 
acute  rheumatism,  typhoid  fever,  scarlet  fever,  or  diphtheria,  though  much  less 
frequently  than  does  the  diffuse,  hyperplastic  form.  In  these  cases  the  primary 
focus  of  suppuration  may  be  difficult  to  determine. 

There  are  seen  on  section  of  the  heart-wall  numerous  small  yellowish-white 
spots  or  streaks,  varying  in  size  from  a  pin's  head  to  a  grain  of  wheat,  which 
on  microscopical  examination  are  found  to  consist  of  a  central  mass  of  micro- 
cocci surrounded  by  leucocytes.  Later  these  areas  grow  larger,  even  to  the 
size  of  a  small  cherry  ;  they  become  surrounded  by  a  hsemorrhagic  zone ;  and 
finally  assume  the  character  of  small  abscesses  scattered  through  the  substance 
of  the  heart.  In  one  case  Roth  removed  nearly  an  ounce  of  pus  from  the 
abscess-cavities.  Microscopically,  the  muscle-fibres  adjoining  these  larger  foci 
are  seen  to  have  become  degenerated,  and  they  may  be  completely  destroyed. 

The  most  frequent  seats  of  abscesses  of  the  heart  are  the  anterior  wall  of 
the  left  ventricle  near  the  apex  and  the  septum,  but  they  have  been  observed 
in  the  auricles  and  in  the  right  ventricle.  The  abscess,  if  situated  in  the 
ventricular  wall,  may  rupture  into  the  ])ericardial  sac  and  produce  suppurative 
pericarditis,  or  into  the  cavity  of  the  heart  and  lead  to  malignant  endocarditis 
and  general  septicajmia.  Purulent  pericarditis  and  malignant  endocarditis 
may,  however,  occur  without  visible  rupture.  Ancurismal  dilatation  may 
occur  at  the  point  weakened  by  the  abscess-cavity,  and  rupture  of  the  heart 
may  result.  Localized  softening  of  the  heart-muscle  may  occur  in  an  area  of 
anaemic  necrosis  from  embolism  without  suppuration,  and  closely  simulates  the 
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genuine  abscess.  It  must  be  remembered  that  the  tendency  to  subsequent 
cicatrization,  however,  distinguishes  such  lesions.  An  abscess  in  the  septum 
ventriculorum  may  lead  to  an  aneurismal  dilatation,  the  convexity  being  in  the 
right  ventricle,  or  the  abscess  may  rupture  into  either  ventricle.  Occasionally 
complete  perforation  of  the  septum  has  been  observed,  and  in  a  few  sinuous 
communications  have  been  found  extending  from  the  left  ventricle  into  the 
right  auricle. 

Suppurative  myocarditis  usually  terminates  in  a  fatal  issue  as  a  result  of 
the  cardiac  condition  or  of  the  pi'imary  disease.  In  some  cases,  however,  the 
abscesses  are  encapsulated,  and  the  pus  becomes  inspissated  and  cheesy, 
or  calcareous  nodules  may  remain  as  the  only  evidences  of  their  previous 
existence. 

Symptomatology. — The  symptoms  of  either  form  are  indefinite  and  are 
generally  obscured  by  the  primary  disease.  There  may  be  vague  subjective 
sensations,  such  as  constriction  or  pressure,  referred  to  the  cardiac  region,  and 
occasionally  even  decided  pain.  The  most  important  symptoms,  however,  are 
those  indicative  of  cardiac  weakness.  Arrhythmia  is  a  frequent  and  signifi- 
cant symptom  when  occurring  in  the  course  of  rheumatism  or  the  infectious 
fevers.  The  pulse  is  generally  accelerated,  and  there  may  be  paroxysms  of 
great  rapidity,  the  pulse-rate  sometimes  reaching  200  in  the  minute.  Dys- 
pnoea and  cough,  with  anxiety  and  general  depression,  may  occasionally  be 
prominent  indications. 

Sudden  dilatation  of  the  cavities  may  supervene,  and  occasion  extreme 
disturbance  of  the  circulation.  Endocarditis  and  pericarditis,  whether  pre- 
ceding or  following  myocarditis,  mask  its  symptoms,  but  in  such  cases  the 
disturbance  of  the  cardiac  power  is  greater  than  would  occur  in  uncomplicated 
endocarditis  or  pericarditis. 

Suppurative  myocarditis  may  give  rise  to  various  embolic  manifestations 
when  the  abscess  ruptures  into  the  heart.  In  such  cases  purpuric  and  pustular 
skin  eruptions  and  splenic  enlargement  have  occasionally  been  observed. 

The  fever  present  in  the  primary  disease  usually  rises  somewhat  with  the 
development  of  myocarditis,  and  may  be  septic  in  type  in  the  case  of  abscess. 

Physical  Signs. — On  auscultation  the  rapidity  and  irregularity  of  the 
action  of  the  heart  will  be  noted,  and  the  first  sound  is  remarkably  weak. 
Murmurs  are  frequently  developed  as  a  result  of  dilatation  and  relative  insuf- 
ficiency of  the  valvular  segments  or  of  relaxation  of  the  muscle  at  the  orifice. 
The  most  frequent  is  a  systolic  bruit  indicative  of  mitral  regurgitation.  Dila- 
tation of  the  heart  may  occasion  increase  of  the  cardiac  dulness. 

Diagnosis. — The  diagnosis  can  never  be  made  with  certainty,  but  signs  of 
great  weakness  of  the  heart,  with  a  weak  first  sound  or  a  systolic  murmur,  would 
point  to  the  existence  of  the  cardiac  complication.  The  suppurative  form  may 
be  suspected  when  the  heart  grows  suddenly  weak  in  the  course  of  pysemic 
diseases,  and  if  embolic  manifestations  supervene  the  diagnosis  would  be  more 
certain.  Autopsy,  however,  brings  many  disappointments  to  those  who  hazard 
positive  diagnoses  in  these  cases. 
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Prognosis. — Slight  diffuse  myocarditis  is  completely  recovered  from  in 
most  cases,  but  the  severer  grades  may  lead  to  a  fatal  termination  in  a  few 
days  or  a  week.  Recovery  may  ensue  even  in  the  suppurative  form,  as  the 
calcareous  remnants  in  the  heart-walls  would  indicate.  The  sudden  death 
occurring  in  infectious  fevers,  particularly  in  diphtheria,  is  often  the  result 
of  myocarditis. 

Treatment. — Absolute  rest  must  always  be  insisted  upon.  The  patient 
must  not  rise  from  the  reclining  posture  for  any  purpose.  Quinine  and 
strychnine  are  exceedingly  valuable  as  general  muscular  tonics,  but  heart- 
stimulants,  especially  digitalis,  should  be  used  with  care,  and  never  in  large 
doses.  Clinical  experience  has  demonstrated  the  value  of  alcohol  in  the  myo- 
cardial diseases  of  infectious  fevers,  and  this  remedy  should  therefore  be  given 
as  soon  as  the  first  sound  grows  weak.  In  case  of  cardiac  abscess  large  doses 
of  digitalis  might  favor  a  fatal  rupture  of  the  heart.  When  uneasiness  is 
experienced  in  the  precordial  region,  cold  applications  will  frequently  bring 
prompt  relief.  Cloths  saturated  with  ice-water,  an  ice-bag,  or  Leiter's  coils 
may  be  used  for  this  purpose. 

In  every  case  of  infectious  fever  in  which  cardiac  weakness  is  observed 
care  must  be  taken  to  avoid  undue  excitement  or  exertion  for  a  long  time  after 
subsidence  of  the  fever. 

Chronic  Myocarditis. 

Synonyms. — Fibroid  heart;  Chronic  interstitial   myocarditis;  Cardio- 

scl6rose. 

Definition. — Chronic  myocarditis  is  a  chronic  inflammatory  and  hyper- 
plastic process  affecting  the  interstitial  connective  tissue  of  the  heart  and  lead- 
ing to  induration  of  its  substance.  Like  acute  myocarditis,  it  is  usually 
accompanied  by  certain  degenerative  changes  in  the  fibres  themselves. 

Etiology. — The  most  frequent  etiological  factor  is  sclerosis  of  the  coronary 
arteries,  and  the  association  of  renal  disease,  arterio-sclerosis,  and  fibroid  myo- 
carditis is  therefore  commonly  met  with  in  persons  of  advanced  age  who  have 
indulged  freely  in  alcohol  and  a  generous  table  or  who  have  contracted  syphi- 
lis. The  influence  of  excessive  bodily  exertion  may  also  be  apparent  in  certain 
cases.  Fibroid  disease  of  the  heart  probably  develops  in  many  of  these  cases 
primarily — that  is,  in  consequence  of  the  same  tendency  to  fibrous  overgrowth 
which  is  manifest  in  the  arteries  and  the  kidneys — but  in  most  cases  the  car- 
diac condition  is  secondary  to  the  coronary  sclerosis.  Tlie  immediate  cause  of 
the  myocardial  aflPection  in  these  latter  is  the  stoppage  of  the  circulation  by 
thrombosis,  to  which  the  narrowing  of  the  vessels  predisposes.  This  results 
in  the  development  of  infarctions  which  are  gradually  transformed  into  scle- 
rotic areas.  In  other  cases  the  insufficiency  of  the  blood-supply  througli  the 
occluded  vessels  may,  without  thrombosis  or  infarction,  induce  a  low  grade  of 
morbid  action  with  gradual  tissue-changes. 

Fibroid  myocarditis  may,  on  the  other  hand,  be  pi*esent  without  primary 
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affection  of  the  coronary  arteries,  though  less  commonly.  This  occurs  in  a 
variety  of  infectious  fevers  which  induce,  first,  diffuse  acute  myocarditis,  and, 
secondarily,  fibroid  overgrowth.  Acute  articular  rheumatism  is  prominent 
among  the  diseases  acting  in  this  manner.  The  resulting  cardiac  condition  is 
rarely  marked  in  such  cases.  Certain  poisons  may  likewise  act  upon  the  myo- 
cardium and  induce  slow  sclerotic  changes.  Among  these  are  alcohol,  the 
syphilitic  poison,  and  probably  toxic  agents  resulting  from  improper  meta- 
bolism, as  in  gout. 

Myocarditis  is  frequently  found  associated  with  pericarditis  and  endocardi- 
tis, and  may  be  present  in  the  underlying  muscle  to  a  considerable  depth, 
especially  in  cases  of  adherent  pericardium. 

In  many  cases  of  chronic  valvular  disease  microscopic  study  of  the  heart- 
Avall  discloses  slight  or  decided  grades  of  chronic  myocarditis,  the  presence  of 
which  is  accounted  for  by  the  high  degree  of  coronaiy  sclerosis  present  in  some 
instances,  or  simply  by  the  interference  with  proper  nutritive  supply  occasioned 
by  the  valvular  affection  in  others.  A  limited  amount  of  fibroid  change  is 
frequently  found  in  cases  of  mitral  or  tricuspid  valvulitis  affecting  the  tips  of 
the  papillary  muscles.  In  these  cases  the  myocardial  involvement  results 
directly  froni  extension  of  the  inflammation  along  the  chordae  tendinese  to 
their  muscular  attachment. 

Age  and  sex  exercise  no  decided  predisposing  influence,  but  coronary  disease 
and  therefore  fibroid  myocarditis,  more  commonly  affects  men  beyond  forty  years 
than  women  or  young  persons  of  either  sex.  It  is  probable  that  old  age  does 
in  itself  play  a  part  in  the  production  of  the  disease,  since  sclerotic  changes 
are  elsewhere  observed  with  advancing  years ;  but  the  tendency  to  marked 
sclerosis  of  the  arteries  in  the  aged  is  the  important  etiological  factor. 
Chronic  myocarditis  sometimes  arises  in  foetal  life,  and  may  occasion  con- 
genital malformations,  particularly  stenosis  of  the  conus  arteriosus  of  the 
right  ventricle. 

Morbid  Anatomy. — The  anatomical  changes  may  be  diffuse  or  may  be 
limited  to  certain  parts  of  the  muscular  substance.  The  portions  most  fre- 
quently affected  are  the  wall  of  the  left  ventricle,  the  papillary  muscles,  and 
the  septum,  and  when  the  process  is  diffuse  these  parts  are  more  extensively 
involved  than  others.  A  localized  area  of  chronic  myocarditis  is  not  infre- 
quently detected  in  the  anterior  wall  of  the  left  ventricle  near  the  apex,  and 
occasionally  a  zone  of  fibroid  induration  and  contraction  leads  to  stenosis  of  the 
sinus  of  the  pulmonary,  or  more  rarely  the  aortic,  orifice. 

The  heart  in  chronic  myocarditis  is  enlarged,  and  its  weight  may  be  con- 
siderably increased.  In  a  case  before  mentioned  Quain  found  the  weight  of 
the  heart  to  be  forty  ounces.  The  increased  size  results  from  hypertrophy  and 
dilatation  of  the  walls  in  addition  to  the  fibroid  overgrowth.  The  degree  of 
hypertrophy  and  dilatation  depends  upon  associated  conditions,  particularly 
upon  the  state  of  the  general  arterial  system.  When  marked  arterio-sclerosis 
is  present,  hypertrophy  of  the  heart-muscle  may  be  decided.  Sooner  or  later, 
however,  dilatation  of  the  cavities  occurs,  and  occasions  serious  secondary 
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disturbances  of  the  circulation.  In  adherent  pericardium  dilatation  is  some- 
times extreme. 

The  heart-wall  is  firm  and  cuts  with  distinct  resistance  to  the  knife.  Cer- 
tain areas  may  be  almost  tendinous  in  appearance,  and  generally  opaque,  white, 
or  grayish  spots  or  streaks  are  discoverable  in  the  muscular  substance.  The 
endocardium  may  be  thickened,  and  grayish-white  spots  or  streaks  are  gener- 
ally visible  through  it  or  the  pericardium.  Larger  areas  of  induration  may 
be  seen  near  the  apex  or  elsewhere.  The  papillary  muscles  are  frequently 
involved,  and  may  be  decidedly  indurated  and  contracted. 

The  minute  changes  consist  in  overgrowth  of  the  interfibrillar  connective  tis- 
sue, with  development  of  fibrous  tissue.  These  changes  may  be  uniformly  dis- 
tributed through  the  substance  of  the  heart  when  some  intoxication,  as  by  alco- 
hol, or  some  general  disturbance  of  the  cardiac  nutrition,  has  led  to  the  myo- 
cardial disease  •  or  they  may  be  seen  in  circumscribed  areas  when  embolic  or 
thrombotic  occlusicm  of  branches  of  the  coronary  arteries  has  occasioned 
anaemic  infarction  and  subsequent  sclerosis.  In  either  case  the  microscope  reveals 
masses  of  wavy  fibrous  tissue  between  the  muscular  bundles,  and  often  slow 
degeneration  or  atrophy  of  the  fibres  themselves.  Various  grades  of  parenchy- 
matous or  fatty  degeneration  and  vacuolation  may  be  present,  and  when  the 
pressure  exerted  by  the  new-formed  fibrous  tissue  is  very  great,  atrophy  of  the 
fibres  may  be  extreme.  The  terminal  branches  of  the  coronary  arteries  are 
generally  more  or  less  sclerotic  and  narrowed,  and  in  syphilitic  cases  particu- 
larly obliterating  endarteritis  is  common.  The  ends  of  the  papillary  muscles 
and  the  chordae  tendinese  are  frequently  converted  into  tendinous  cords. 

Associated  morbid  changes  in  other  organs  are  more  frequently  due  to 
the  arterio-sclerosis  than  to  the  cardiac  disease ;  but  when  the  power  of  the 
heart  grows  insufficient,  the  same  congestions  and  degenerations  are  met  with 
in  the  internal  organs  as  are  seen  in  valvular  disease. 

Aneurism  of  the  heart  is  commonly  due  to  localized  cardio-sclerosis.  The 
inelastic  fibrous  tissue  gradually  gives  way  before  the  intracardial  pressure, 
and  saccular  dilatation  results. 

Symptoms. — In  many  cases  no  symptoms  are  present,  and  the  fibroid 
disease  of  the  heart  is  discovered  post-mortem.  The  latency  of  these  cases  is 
due  to  the  compensatory  hypertrophy  of  the  heart  and  to  the  absence  of  dis- 
turbance of  the  cardiac  innervation. 

Generally,  however,  failure  of  the  heart-power  to  maintain  the  circulation 
is  sooner  or  later  manifested,  though  the  symptoms  vary  so  widely  in  different 
cases  as  to  deprive  the  disease  of  any  definite  characters.  Dyspnoea  on  slight 
exertion  is  frequently  an  early  symptom,  and  may  be  accompanied  by  palpi- 
tation and  other  subjective  indications.  Constriction  or  pressure  at  the  heart 
is  very  commonly  experienced,  and  not  rarely  there  is  decided  pain  of  anginal 
character.  Throughout  the  entire  disease  paroxysms  of  angina  pectoris  may  be 
the  only  symptoms  calling  attention  to  the  lieart.  In  the  intervals  the  patient 
may  seem  completely  well,  but  disturbances  of  the  action  of  the  heart  are 
generally  persistent  after  the  anginal   paroxysm   has  subsided.  Cardiac 
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arrhythmia  is  very  common,  and  may  assume  any  of  its  various  forms.  Perhaps 
the  most  common  is  slight  intermission  with  iuequahty  of  the  successive  beats 
of  the  pulse.  Cases  are,  however,  at  times  observed  in  which  the  rhythm  is 
constantly  regular.  The  pulse-rate  is  generally  decreased,  and  is  frequently 
reduced  to  forty  or  fifty  beats  per  minute.  An  extreme  case  is  recorded  in 
which  the  rate  was  said  to  have  been  but  eight  in  the  minute.  In  some 
instances,  in  whicli  slowing  of  the  pulse  is  constant  and  marked,  patients  com- 
plain of  great  palpitation  during  anginal  attacks  even  when  the  heart-beats  are 
far  below  the  normal  frequency. 

Sudden  failure  of  the  cerebral  circulation  is  denoted  by  attacks  of  syncope, 
which  come  on  without  warning  or  more  frequently  when  the  patient  has  been 
exhausted  by  undue  exertion.  More  rarely  persons  suffering  with  fibroid  heart 
are  prostrated  by  pseudo-apoplectic  attacks,  coming  on  after  some  mental  or 
physical  excitement,  and  sometimes  leading  to  sudden  death.  Such  attacks 
may  occur  in  persons  who  have  experienced  no  previous  symptom  of  cardiac 
disease,  and  are  easily  mistaken  for  manifestations  of  cerebral  hfemorrhage. 
When  the  cavities  of  the  heart  begin  to  dilate,  the  evidences  of  failing  circulation 
become  more  pronounced.  Very  often  paroxysmal  dyspncea  or  cardiac  asthma 
is  observed.  Later  congestive  enlargement  of  the  liver,  decreased  excretion  of 
urine,  and  derangements  of  the  gastro-intestinal  tract  denote  the  progressive 
failure  of  the  cardiac  power.  Throughout  the  entire  course  of  the  disease 
the  })atient  may  present  great  weakness  and  cloudiness  of  the  mind,  and  in 
the  latter  periods  may  become  either  excessively  somnolent  or  wakeful. 
Delirium  and  chronic  mania  are  occasionally  observed. 

Physical  Signs. — In  some  cases  enlargement  of  the  left  ventricle  is  detected 
by  the  outward  and  downward  displacement  of  the  apex-beat  and  by  increase 
of  the  cardiac  dulness  in  the  same  directions.  The  heart-sounds  at  first  may  be 
clear  and  loud,  but  soon  become  decidedly  weak  and  muffled.  The  tension  in 
the  lesser  circulation  is  often  elevated,  and  in  these  cases  the  second  sound  is 
accentuated,  or  even  reduplicated,  in  the  pulmonary  region.  A  systolic  mur- 
mur of  mitral  insufficiency  may  result  from  contraction  of  the  papillary 
muscles  and  chordae  tendinese  or  from  dilatation  of  the  ventricle  and  the 
valvular  orifice.  It  is  heard  at  the  apex  and  toward  the  left  axilla,  but 
rarely  has  the  wide  transmission  of  the  murmurs  of  organic  mitral  regur- 
gitation. 

The  action  of  the  heart  may  be  extremely  irregular,  and  the  sounds  of 
varying  loudness.  The  irregular  rhythm  called  bruit  de  galop  is  occasionally 
heard,  but  is  more  properly  attributable  to  the  secondary  dilatation  than  to  the 
indurative  myocarditis. 

Diagnosis. — In  some  cases  the  latency  of  the  symptoms  may  prevent  sus- 
picion of  the  disease,  though  the  cardiac  changes  are  marked ;  in  others  the 
evidences  of  cardiac  weakness  are  clear  enough,  but  the  differential  diagnosis 
from  valvular  disease,  from  hypertrophy  and  dilatation,  and  from  fatty  degen- 
eration is  far  less  certain. 

As  a  rule,  the  absence  of  murmurs  will  distinguish  valvular  disease,  but  it 
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is  to  be  remembered  that  in  the  last  stages  of  valvular  affections  the  murmurs 
may  disappear  completely,  and,  on  the  other  hand,  the  accidental  or  relative 
valvular  murmurs  in  fibroid  myocarditis  may  be  indistinguishable  from  those 
of  organic  disease.  In  one  case  under  my  observation  there  was  a  loud  aortic 
systolic  murmur  dependent  on  roughening  of  the  lining  of  the  aorta,  but  no 
constriction  of  the  orifice.  The  pulse  was  small  and  infrequent,  and  the 
symptoms  of  failing  circulation  were  pronounced.  In  such  rare  cases  the 
diagnosis  is  attended  with  great  difficulty. 

The  distinction  of  fatty  degeneration  or  hypertrophy  and  dilatation  from 
fibroid  heart  may  be  quite  impossible.  Anginal  attacks  are  more  common  in 
chronic  myocarditis  than  either  of  the  other  conditions ;  but  it  is  impossible 
to  distinguish  in  some  cases,  and  the  three  conditions  are  often  found  asso- 
ciated. The  pseudo-apoplectic  attacks  of  chronic  myocarditis  resemble  seizures 
of  true  apoplexy  in  some  cases,  and  can  only  be  distinguished  by  the  history 
and  by  the  progress  of  the  case. 

Prognosis. — The  prognosis  of  fibroid  heart  is  entirely  unfavorable  quoad 
valetudinem,  but  favorable  quoad  vitam.  The  patient  may  live  for  many 
years  with  considerable  coronaiy  sclerosis  and  fibroid  overgrowth  of  the  heart. 
The  length  of  life  and  the  degree  of  comfort  of  the  patient  will  depend  upon 
the  surrounding  circumstances.  If  arterial  or  renal  sclerosis  be  present  or  the 
labor  of  the  patient  severe,  the  heart-power  is  apt  to  fail  more  quickly  than 
when  the  circulation  is  little  impeded  and  the  heart  is  severely  taxed.  In  some 
cases  death  occurs  suddenly  after  an  anginal  attack,  from  syncope,  or  in  one  of 
the  pseudo-apoplectiform  attacks  before  mentioned. 

Treatment. — The  treatment  of  fibroid  heart  is  practically  the  same  as  that 
of  hypertrophy  and  dilatation.  When  once  established,  it  is  improbable  that 
any  remedy  has  power  to  remove  the  fibrous  tissue.  In  syphilitic  cases,  or  in 
others  also,  iodide  of  potassium  may  be  used,  but  probably  has  little  value. 
The  patient's  general  nutrition  should  be  carefully  studied,  and  tonics  like 
arsenic  and  iron  be  administered  in  case  of  anaemia. 

The  subjective  symptoms  referred  to  the  heart  are  frequently  urgent,  aud 
require  palliation.  An  ice-bag  or  warm  applications  over  the  heart  will  fre- 
quently give  relief  in  cases  of  cardiac  oppression  or  constriction.  When  the 
sense  of  palpitation  is  present,  nerve-sedatives  may  be  useful,  or,  if  the  heart 
be  really  excited  in  action,  a  few  drops  of  tincture  of  aconite  mily  be  employed. 
In  the  cases  of  purely  nervous  palpitation  bromide  of  potassium,  valerianate 
of  ammonium,  and  asafcetida  ai'e  remedies  of  which  we  may  make  frequent 
use.  More  severe  subjective  sensations,  and  especially  anginal  pain,  will 
require  more  active  measures.  Sometimes  Hoffmann's  anodyne  or  hot  milk 
containing  whiskey  or  brandy  may  bring  relief ;  in  others  nitrite  of  amyl 
or  morphine  are  required,  as  in  true  angina.  The  morphine  is  best  given 
hypodermically  and  in  combination  with  atropine.  When  blood-pressure  is 
high  and  anginal  attacks  ))rone  to  occur,  the  continuous  administration  of 
nitro-glycerin  in  small  doses  is  generally  beneficial,  and  may  prevent  the 
painful  paroxysms. 


DEGENERATIONS  OF  THE  MYOCARDIUM. 


351 


Signs  of  cardiac  weakness  demand  the  use  of  some  form  of  cardiac  stimu- 
lant. In  cases  in  which  the  heart's  action  is  rapid,  irregular,  and  weak  digi- 
talis is  of  great  value,  but  when  the  pulse  is  infrequent  this  remedy  must  be 
used  with  care.  Marked  arterio-sclerosis  always  requires  that  digitalis  be  used 
sparingly,  lest  undue  increase  of  the  blood-pressure  occasion  increased  distress 
or  favor  rupture  of  a  vessel  in  the  brain.  When  digitalis  seems  undesirable, 
nux  vomica  or  strychnine,  nitro-glycerin,  ammonia,  and  alcohol  are  useful  car- 
diac stimulants.  Strychnine  is  especially  valuable  on  account  of  its  tonic 
influence  on  the  muscles,  and  in  combination  with  quinine  and  extract  of 
opium  acts  well  in  cases  in  which  the  general  nutrition  is  poor  and  painful 
anginal  attacks  are  frequent. 

The  syncopal  attacks  of  fibroid  heart  must  be  treated  in  the  same  way  as 
syncope  from  other  causes.  The  clothing  of  the  patient  must  be  loosened  about 
the  neck,  the  head  should  be  lowered,  and  stimulants  administered.  The  patient 
may  be  revived  sufficiently  by  the  odor  of  ammonia  to  take  some  hot  whiskey 
or  brandy.  In  bad  cases  the  hypodermic  injection  of  ether,  ammonia,  or 
brandy  may  be  necessary  to  stimulate  the  cardiac  action. 

The  general  life  and  habits  of  a  person  suffering  from  chronic  myocarditis 
should  be  the  same  as  in  cases  of  valvular  disease,  but  even  greater  care  will 
be  necessary  to  guard  against  over-exertion.  The  diet  should  be  plain  and 
simple.  Tea  and  coffee  must  be  used  sparingly,  and  tobacco  not  at  all.  The 
advisability  of  the  habitual  use  of  some  alcoholic  drink  at  meal-times  is,  to  a 
large  extent,  dependent  upon  the  previous  habits  and  the  age  of  the  patient. 
Elderly  patients  often  take  a  little  wine  with  advantage,  but  malted  drinks 
are  nearly  always  harmful.  As  a  rule,  it  is  best  to  save  alcohol,  like  other 
'cardiac  stimulants,  for  times  of  special  necessity. 

Degenerations  op  the  Myocardium. 

Under  this  heading  will  be  described  those  alterations  of  the  heart-muscle 
which  result  from  nutritive  disturbances  and  impair  the  functional  power  of 
tbe  organ.  Among  these  degenerations  are  recognized  anaemic  necrosis,  cal- 
cification, amyloid,  hyaline,  and  parenchymatous  degeneration,  and  fatty 
changes,  infiltration  and  degeneration.  The  first  four  are  generally  unim- 
portant conditions,  and  are  uncommon,  so  that  they  may  be  dismissed  with  but 
a  brief  description.  Parenchymatous  degeneration  and  the  fatty  changes  are, 
on  the  other  hand,  most  important. 

ANiEMic  Necrosis. — This  name  is  used  to  indicate  the  localized  degenera- 
tive changes  which  take  place  in  the  myocardium  as  a  result  of  embolic  or 
thrombotic  occlusion  of  branches  of  the  coronary  arteries.  Most  frequently 
sclerosis  and  atheroma  of  these  vessels  are  the  cause  of  thrombosis  and  subse- 
quent anaemic  necrosis,  but  the  arteries  may  be  entii-ely  normal  when  the  infarc- 
tion results  from  embolism.  Anaemic  necrosis  is  generally  met  with  in  the 
distribution  of  the  anterior  coronary  artery,  and  therefore  in  the  left  ventricle 
or  septum  ventriculorum.  In  the  case  of  embolism,  which  is  much  less  com- 
mon than  is  thrombosis,  the  lesion  is  usually  single,  and  is  situated  near  the 
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apex  of  the  heart  anteriorly.  The  area  from  which  the  blood  is  cut  off 
becomes  anaemic,  gray,  white,  or  yellowish  in  color,  and  is  irregularly  wedge- 
shaped  or  more  frequently  rounded  in  outline.  Subsequently  it  may  break 
down  into  a  mass  of  softened  and  degenerated  detritus,  and  on  this  account  the 
process  is  sometimes  called  myomalacia  cordis.  The  softened  area  may  give 
way  and  rupture  of  the  heart  result.  In  other  cases,  however,  softening  does 
not  occur,  but  instead  the  infarct  becomes  of  hyaline  appearance  and  gradually 
grows  sclerotic.  A  heart  may  thus  become  extensively  fibrotic  by  numerous 
small  infarctions  with  subsequent  sclerosis.  The  minute  changes  consist  in 
various  degenerations  of  the  muscle-fibres.  Very  commonly  they  become 
more  or  less  granular,  losing  their  customary  striated  appearance,  and  finally 
break  down  into  a  mass  of  granular  material.  The  degenerated  fibres  stain 
poorly,  and  the  nuclei  are  obscured  by  the  granulation.  Neighboring  fibres 
may  be  highly  fatty.  In  other  cases  the  muscle-cells  become  of  hyaline 
appearance,  and  finally  the  area  is  transformed  into  sclerotic  tissue. 

The  symptoms  of  occlusion  of  the  coronary  arteries  sometimes  come  on  with 
great  suddenness  and  severity,  and  may  terminate  in  speedy  death.  Sometimes 
anginoid  pain,  with  failure  of  the  cardiac  power,  is  the  decided,  though  indef- 
inite, indication  of  the  affection  of  the  myocardium.  There  may  be  but  one 
paroxysm,  ending  in  death,  or  there  may  be  repeated  attacks  of  lesser  severity, 
and  doubtless  the  anginoid  attacks  in  the  course  of  chronic  myocarditis  are 
sometimes  due  to  the  sudden  occlusion  of  a  branch  of  the  coronary  artery. 
Asthmatic  symptoms  may  be  associated  with  cardiac  pain  or  may  be  inde- 
pendent of  snch. 

Calcification  in  the  myocardium  is  a  rare  condition.  Occasionally  creta- 
ceous nodules  are  fi)und  in  the  heart-muscle,  whose  presence  is  explained  by  an 
old  purulent  myocarditis,  with  subsequent  inspissation  of  the  pus  and  calcifica- 
tion. Calcareous  infiltration  of  the  muscle-fibres  themselves  has  also  been 
observed,  but  is  extremely  rare. 

Amyloid  Degeneration  is  sometimes  found  affecting  the  connective 
tissue  of  the  myocardium,  and  results  from  the  same  causes  which  induce 
amyloid  disease  of  other  organs.  Among  these  causes  are  prolonged  suppura- 
tions, tuberculosis,  syphilis,  malaria,  and  cachexia  due  to  other  influences.  The 
degeneration  affects  the  connective  tissue,  and  is  rarely  sufficiently  marked  to 
cause  gross  alterations  in  the  appearance  of  the  muscle.  In  a  few  cases,  how- 
ever, the  condition  has  been  recognized  by  macroscopic  examination. 

Hyaline  Degeneration  is  sometimes  associated  with  amyloid  degenera- 
tion, resulting  from  the  same  causes.  It  is  recognized  by  the  glassy  or  waxy 
transformation  of  the  connective  tissue,  and  is  usually  limited  to  scattered  areas. 
In  other  cases  a  hyaline  condition  of  tiie  fibres  themselves  is  observed,  notably 
in  infectious  fevers  and  in  areas  of  anaemic  necrosis.  The  fibres  swell  and 
become  of  homogeneous  appearance,  losing  their  striations  and  their  power  of 
receiving  stains.  The  hyaline  condition  of  the  nniscle-fibres  in  febrile  diseases 
was  first  described  by  Zenker,  and  pathologically  consists  in  a  swelling  of  the 
cement-substance  uniting  the  contractile  elements. 
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The  symptoms  of  this  condition  are  those  of  parencliymatous  degeneration, 
with  which  it  is  usually  associated.  Usually  only  scattered  fibres,  here  and 
there,  are  affected,  the  majority  presenting  the  appearance  of  cloudy  swelling. 

Parenchymatous  Degeneration. — This  condition,  also  called  cloudy 
swelling,  was  formerly  regarded  as  a  form  of  inflammation,  and  termed  paren- 
chymatous myocarditis.  It  is  met  with  in  the  course  of  the  infectious  fevers, 
particularly  in  diphtheria,  typhoid  fever,  and  scarlet  fever.  The  degree  of  tem- 
perature itself  is  unimportant,  since  advanced  degeneration  may  occur  in  cases 
in  which  the  temperature  has  been  little  elevated.  Cloudy  swelling  is  also  asso- 
ciated with  pericarditis  and  endocarditis,  affecting  the  adjacent  myocardium. 

The  changes  are  most  marked  in  the  left  ventricle,  but  may  afPect  any  part 
of  the  heart.  The  myocardium  becomes  pale  in  color,  often  of  a  peculiar  turbid 
appearance,  and  is  always  softer  than  normal,  so  that  the  term  "  cardio-malacia  " 
or  "  myomalacia  "  has  also  been  applied  to  this  condition.  Sometimes  the  walls 
are  extremely  flabby  and  the  cavities  dilated. 

Microscopically,  the  muscle-fibres  are  filled  with  numerous  fine  granules, 
whose  albuminous  nature  is  recognized  by  their  solubility  in  acetic  acid  and 
dilute  solutions  of  caustic  potash.  The  strise  and  nuclei  are  often  obscured  by 
the  granular  condition,  but,  when  the  specimen  is  treated  with  acetic  acid, 
swelling  and  multiplication  of  the  nuclei  may  be  apparent.  The  interstitial 
connective  tissue  may  be  unaflPected,  or  there  may  be  some  proliferation  and 
infiltration  with  round  cells  between  the  muscle-fibres.  In  infectious  fevers  it 
is  customary  to  find  more  or  less  interstitial  myocarditis  associated  with  cloudy 
swelling  of  the  fibres,  but  either  may  exist  alone.  The  parenchymatous  changes 
occur  earlier  and  reach  a  higher  grade  in  diphtheria  than  in  any  other  of  the 
infectious  fevers.  Zenker's  hyaline  transformation  may  be  found  in  places  in 
a  minority  of  the  cases,  but  rarely  becomes  marked.  Parenchymatous  degen- 
eration tends  to  further  change  into  fatty  degeneration,  and  intermediate  stages 
are  difiicult  of  interpretation  excepting  by  the  chemical  tests  suggested.  Frag- 
mentation of  the  muscle-fibres — the  etat  segmentaire  of  Renault — is  also  observed 
in  certain  cases.  It  may  depend  upon  chemical  or  vital  alterations  of  the  fibres 
at  present  unrecognizable,  but  the  fragmentation  itself  doubtless  occurs  in  the 
death-agony  or  post-mortem. 

The  symptoms  of  parenchymatous  degeneration  are  exactly  the  same  as 
those  of  acute  diffuse  myocarditis.  The  heart's  action  becomes  weak  and  rapid, 
and  frequently  irregular.  The  impulse  is  weak  or  imperceptible,  and  the 
sounds  become  more  or  less  altered.  The  first  sound  is  generally  mucli  weaker 
than  normal,  but  often  quite  clear.  The  long  pause  may  be  shortened,  and 
the  foetal  rhythm  or  embrj^ocardia  is  then  detected.  Imperfection  of  the  muscu- 
lar mechanism  or  acute  dilatation  may  lead  to  a  soft  systolic  murmur  at  the 
apex.  Occasionally  the  pulse-rate  is  reduced  to  forty  or  fifty.  The  pulse  is 
always  weak  and  frequently  dicrotic. 

Fatty  heart  is  the  name  by  which  are  designated  two  quite  distinct 
pathological  conditions — fatty  infiltration  and  fatty  degeneration — the  former 
being  of  the  nature  of  a  deposit  of  fat  upon  and  in  the  substance  of  the  organ,^ 
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the  latter  of  a  direct  transformation  of  the  protoplasm  of  the  muscle-fibres 
into  fat.  Though  thus  distinct  in  their  pathological  nature,  fatty  degeneration 
and  infiltration  are  frequently  associated,  and  when  occurring  singly  lead  to 
similar  clinical  features,  so  that  there  is  a  manifest  advantage  in  the  general 
term  "  fatty  heart." 

Fatty  Infiltration. — Cor  Adiposum  ;  Adipositas  s.  Obesitas  cordis.  In  the 
normal  heart  there  is  a  certain  amount  of  adipose  tissue  in  the  visceral 
layer  of  the  pericardium,  particularly  in  the  furrows  and  along  the  line 
of  the  blood-vessels.  The  yellow  bands  of  fat  bordering  either  side  of  the 
coronary  vessels  to  their  minutest  subdivisions  form  a  characteristic  picture. 
In  cases  of  general  obesity  this  normal  layer  of  fat  is  inci'eased,  and  other 
portions  of  the  pericardium  and  the  heart  become  invaded  at  the  same 
time.  There  may  be  a  heavy  deposit  in  the  parietal  pericardium  and  outside 
the  sac  in  the  anterior  mediastinum  ;  the  layer  directly  covering  the  heart  itself 
may  become  a  half  inch  or  inch  in  thickness  ;  and  the  organ  may  thus  be 
deeply  imbedded  in  a  mass  of  adipose  tissue.  On  section  of  the  heart- wall 
trabeculse  of  fatty  tissue  may  be  seen  passing  in  between  the  muscular  fibres 
from  the  pericardium  even  to  the  endocardium,  and  very  rarely  the  trabeculse 
and  papillary  muscles  themselves  may  be  invaded.  The  deposited  fat  has 
usually  a  bright-yellow  or  whitish  color,  but  occasionally  has  a  peculiar  icteric 
hue.  Microscopically,  the  interstitial  spaces  between  the  muscle-fibres  are 
densely  packed  with  large  oil-containing  cells,  of  the  characteristic  appearance 
of  adipose  tissue.  The  heart-muscle  itself  is  sometimes  healthy ;  oftener,  in 
cases  of  considerable  deposit,  the  fibres  undergo  various  atrophic  and  degener- 
ative changes  from  pressure.  Microscopically,  the  fibres  may  be  full  of  albu- 
minous granules  or  minute  oil-drops,  or  their  size  may  be  reduced  by  simple 
or  brown  atrophy  without  degeneration.  The  myocardium  in  the  latter  cases 
may  be  reduced  to  a  narrow  rim  of  brownish  color,  and  in  places  the  peri- 
cardium and  endocardium  may  be  almost  or  quite  in  contact.  The  cavities 
may  be  considerably  dilated,  and  rupture  of  the  heart  is  a  not  uncommon 
result. 

The  causes  of  fatty  infiltration  of  the  heart  are  those  which  induce  general 
polysarcia.  Very  frequently  there  is  a  manifest  hereditary  tendency,  but  over- 
eating and  drinking  and  sedentary  habits  are  powerful  determining  factors.  In 
women  who  are  sterile  or  have  amenorrhcea,  and  after  the  menopause,  there  is 
sometimes  a  marked  tendency  to  polysarcia.  In  general,  fatty  infiltration  of 
the  heart  affects  persons  of  advanced  years,  and  is  considerably  more  common 
in  men  than  in  women.  Aside  from  the  cases  in  which  the  cardiac  condition 
attends  or  is  part  of  general  obesity,  there  is  a  form  of  fatty  infiltration  of  the 
heart  in  which  the  patient  is  emaciated.  In  the  general  atrophy  of  old  age  or 
of  cachexise  there  are  sometimes  considerable  deposits  of  fat  about  the  internal 
organs,  and  the  same  may  be  seen  in  cases  in  which  a  particular  organ,  as  the 
lieart,  for  example,  is  wasted  and  reduced  in  size. 

The  symptoms  are  indefinite.  Corpulent  patients  often  complain  of  dif- 
ficulty in  breathing  in  ascending  elevations  or  walking  with  more  than 
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customary  rapidity.  This  dyspnoea  may  result  from  cardiac  weakness  or  it 
may  be  due  to  the  mechanical  effects  on  resjiiration  of  increased  bulk.  Cough 
may  be  present  with  or  without  bronchitis.  The  pulse  is  generally  more 
rapid  than  normal,  and  decidedly  weak.  Sometimes,  on  the  contrary,  the 
pulse  is  infrequent.  Anginoid  attacks  and  less  urgent  subjective  cardiac 
sensations  are  not  infrequent. 

The  physical  examination  of  the  heart  is  attended  with  great  difficulty  on 
account  of  the  thickness  of  the  chest-walls.  The  caixliac  dulness  may  be 
increased  on  account  of  the  deposit  or  of  dilatation  of  the  cavities,  but  fatty 
accumulation  in  the  anterior  mediastinum  also  leads  to  apparent  enlargement 
of  the  heart.  The  apex-beat  is  weak  and  often  quite  imperce^^tible ;  the 
heart-sounds  are  muffled  and  weak ;  and  occasionally  a  systolic  murmur  may 
be  detected  at  the  apex. 

Fatty  infiltration  may  lead  to  sudden  death  by  rupture  of  the  heart. 

Fatty  Degeneration  is  a  much  more  serious  condition,  in  that  the  muscle- 
fibres  are  themselves  transformed  into  fat,  and  the  functional  power  of  the 
organ  therefore  seriously  impaired. 

It  may  afPect  the  heart  altered  by  previous  disease,  or  may  occur  primarily 
in  the  healthy  myocardium.  The  occurrence  of  fatty  degeneration  in  the 
hypertrophied  heart  of  valvular  disease  or  of  general  arterio-sclerosis  has  been 
referred  to,  and  explained  by  the  improper  nutritive  supply  furnished  the  heart 
in  these  conditions.  The  degenerated  myocai'dium  is  unable  to  maintain  the 
circulation,  or,  as  we  say,  compensation  fails.  Still  further  interference  with 
cardiac  nutrition  results,  and  in  turn  greater  cardiac  degeneration  ensues,  until 
high  grades  of  fatty  degeneration  are  attained.  The  association  of  fatty  degen- 
eration with  valvular  disease,  and  its  relation  to  failure  of  the  compensation, 
have,  however,  been  magnified.  In  many  cases  of  decided  failure  of  compen- 
sation no  fatty  degeneration  is  found  when  the  heart  is  examined  post-mortem. 
Sclerosis  of  the  coronary  arteries  plays  an  important  part  in  disturbing  the 
cardiac  nutrition,  and  leading  to  fatty  degeneration  as  well  as  to  fibroid  myo- 
carditis. In  the  infectious  fevers,  if  prolonged,  parenchymatous  degeneration 
may  give  place,  or  rather  advance,  to  fatty  metamorphosis.  This  is  especially 
frequent  in  diphtheria  and  typhoid  fever,  and  may  reach  extreme  grades,  though 
usually  only  scattered  areas  or  fibres  are  involved. 

The  previously  healthy  heart  may  become  fatty  as  a  result  of  many  condi- 
tions which  deteriorate  the  quality  of  the  blood,  or  as  a  result  of  toxic  agents. 
Probably  the  most  extensive  fatty  degeneration  seen  in  any  condition  occurs 
in  cases  of  chlorosis  or  pernicious  anaemia.  Less  decided  degeneration  is  seen 
in  phthisis,  cancer,  Addison's  disease,  and  various  other  secondary  angemias. 
Sometimes,  after  great  loss  of  blood  by  haemorrhage,  extreme  and  fatal  fatty 
degeneration  is  rapidly  developed.  Among  the  poisonous  agents  which  lead 
to  fatty  degeneration  may  be  reckoned  phosphorus,  arsenic,  and  alcohol.  In 
the  case  of  the  former  two  the  condition  may  be  suddenly  developed,  but  in  the 
latter  only  after  long  periods  of  intemperance  is  the  cardiac  degeneration  estab- 
lished, and  often  only  after  primary  coronary  sclerosis. 
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The  causes  of  fatty  degeneration,  like  those  of  infiltration,  are  met  with 
especially  in  advanced  life  and  in  the  male  sex. 

The  appearance  of  the  heart  varies  with  the  degree  of  degeneration  and 
with  its  extent.  The  first  evidence  is  nsually  to  be  seen  in  the  presence  of 
yellowish  strise  and  points  under  the  endocardium,  especially  in  the  papillary 
muscles  and  trabeculse.  The  general  myocardium  may  be  healthy.  In  diflFuse 
and  extreme  degeneration,  such  as  occui's  in  phosphorus-poisoning  and  perni- 
cious anaemia,  the  entire  muscular  substance  may  be  of  a  light-yellowish  ap- 
pearance and  very  flabby  and  friable.  Sometimes  the  substance  tears  with 
extreme  ease,  and  it  may  seem  remarkable  that  the  walls  were  able  to  with- 
stand the  slightest  intracardial  pressure.  Occasionally  the  color  of  the  muscle 
is  rather  brownish  from  coexistence  of  brown  atrophy,  but  this  condition  is 
usually  limited  to  small  areas.  The  cavities  of  the  heart  may  be  widely 
dilated,  and  the  orifices  so  stretched  that  the  valve-segments  are  incapable  of 
closing  them.  Sclerosis  of  the  coronary  arteries  and  of  the  root  of  the  aorta 
is  frequently  associated,  and  the  former  vessels  may  stand  out  prominently  as 
tortuous  cords.  Fatty  degeneration  not  infrequently  leads  to  rupture  of  the 
heart,  though  the  proportion  set  by  Quain — 24  in  83  cases — is  far  too  high. 
Doubtless  in  some  of  his  cases  localized  embolic  or  thrombotic  softening  was 
mistaken  for  fatty  degeneration. 

Microscopically,  the  fibres  are  filled  with  small  granules  and  oil-drops, 
whose  nature  is  apparent  from  their  brown  discoloration  when  osmic  acid  is 
applied  and  from  their  insolubility  in  acetic  acid.  Albuminous  granules  are  fre- 
quently present  in  the  early  stages,  and  are  recognized  by  the  chemical  tests 
mentioned  under  Parenchymatous  Degeneration.  The  striae  and  nuclei  of  the 
muscle-cells  become  indistinct,  and  finally  the  fibre  is  densely  filled  with  small 
globules  of  oil.  In  certain  of  the  fibres  there  may  sometimes  be  seen,  near  the 
ends  of  the  nuclei  or  evenly  distributed  throughout,  the  characteristic  brownish 
granules  of  brown  atrophy. 

The  symptoms  of  fatty  degeneration  of  the  myocardium  are  scarcely  to  be 
distinguished  from  those  of  chronic  myocarditis  in  many  cases.  In  other 
instances  cardiac  disease  of  any  kind  may  be  unsuspected  until  post-mortem 
examination  reveals  a  high  gi'ade  of  fatty  degeneration. 

As  a  rule,  there  are  unmistakable  evidences  of  cardiac  weakness.  The  pulse 
becomes  weak,  and  often  is  irregular.  The  rate  may  be  increased,  but  is  not 
rarely  greatly  reduced  in  frequenc}^  as  in  fibroid  myocarditis.  Attacks  of  pal- 
pitation and  other  subjective  sensations,  such  as  pressure  or  a  feeling  of  con- 
striction, may  be  experienced,  and  anginoid  paroxysms  are  sometimes  severe. 
The  latter  may  be  frequently  repeated,  and  may  alternate  with  attacks  of 
extreme  dyspnoea  or  cardiac  asthma.  These  painful  and  asthmatic  paroxysms 
may  come  on  spontaneously  during  the  night  or  day,  or  they  may  be  induced 
by  exertion  or  a  full  meal. 

The  patient  is  generally  extremely  weak  and  depressed,  mentally  as  well  as 
physically.  There  is  often  more  or  less  emaciation,  in  contradistinction  to  the 
condition  met  witli  in  fatty  infiltration,  so  that  Paget's  designation  of  it  as  a 
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"  lean  degeneration  "  is  not  inapt.  The  skin  may  be  of  peculiar  pallor  or 
whiteness,  especially  about  the  nose  and  under  the  eyes.  The  peculiar  yel- 
lowish or  opaque  zone  at  the  upper  or  lower  margin  of  the  cornea,  known  as 
the  arcus  senilis,  is  frequently  present,  but  may  be  unassociated  with  fatty 
heart  in  elderly  persons. 

With  increasing  cardiac  weakness  the  peripheral  circulation  fails,  and  vari- 
ous indications  of  failing  heart-power  are  observed.  Disturbance  of  the  cere- 
bral circulation  is  manifested  by  syncopal  attacks  or  by  pseudo-apoplectic  seiz- 
ures. These  may  come  on  wholly  without  warning,  or  may  be  foreshadowed 
by  extreme  slowness  of  the  pulse,  by  nausea,  or  by  vague  foreboding.  The 
apoplectiform  attacks  may  be  slight,  consisting  of  but  momentary  loss  of  con- 
sciousness with  fixation  of  the  body  and  occasionally  slight  twitching,  or  the 
patient  may  pass  into  complete  coma.  On  return  of  consciousness  a  tempo- 
rary paresis  of  the  muscles  may  be  observed,  but  sometimes  cerebral  hsemor- 
rhage  may  occur  during  the  attack  and  leave  the  patient  permanently  hemi- 
plegic.  Cheyne-Stokes  breathing  may  occur  with  or  apart  from  the  symptoms 
just  named,  and  sometimes  persists  for  many  days  or  weeks.  During  its  exis- 
tence the  patient  is  more  or  less  stuporous  or  comatose.  Cheyne-Stokes  breath- 
ing, however,  accompanies  many  conditions,  and  cannot  be  regarded  as  having 
such  great  significance  as  was  formerly  attached  to  it.  Convulsions  and  mani- 
acal excitement  are  occasionally  observed. 

The  failure  of  the  systemic  circulation  is  evidenced  by  congestion  of  the 
various  internal  organs,  and  by  oedema  of  the  extremities,  but  these  conditions 
rarely  become  so  marked  as  in  valvular  disease.  Albumin  may  appear  in  the 
urine  as  the  result  of  the  disordered  renal  circulation. 

Emboli  are  occasionally  derived  from  clots  formed  in  the  chambers  of  the 
heart,  and  lead  to  infarction  of  the  internal  organs.  Repeated  epistaxis  has 
sometimes  been  observed,  and  when  present  contributes  to  the  general  weakness. 

The  physical  signs  of  fatty  degeneration  are  rarely  distinct.  The  cardiac 
impulse  is  usually  weak  and  diffuse,  and  when  the  cavities  are  dilated  the 
heart-dulness  is  increased.  The  cervical  veins  may  be  distended,  and  cyanosis 
may  be  present  when  extreme  dilatation  has  supervened.  The  sounds  of  the 
heart,  especially  the  first  sound,  are  weak,  but  often  remain  quite  clear,  A 
systolic  murmur  is  frequently  audible  at  the  apex.  The  galop  rhythm  is  heard 
when  dilatation  is  marked. 

Diagnosis  of  Myocardial  Degeneration. — The  diagnosis  of  the  various 
conditions  described  is  always  more  or  less  uncertain,  though  frequently  it  is 
possible  to  make  a  probable  diagnosis. 

The  occurrence  of  white  infarction  or  anfemic  necrosis  may  sometimes  be 
suspected  when  the  condition  of  the  peripheral  arteries  suggests  sclerosis  of  the 
coronary  vessels  or  when  foci  from  which  emboli  might  take  origin  have  been 
established,  and  the  patient  is  suddenly  seized  with  violent  angina,  asthmatic 
symptoms,  and  failure  of  cardiac  power. 

Parenchymatous  degeneration  is,  as  a  rule,  so  closely  associated  with  acute 
myocarditis  that  it  is  never  possible  to  distinguish  them,  and  the  diagnosis 
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is  concerned  only  with  the  determination  of  myocardial  degeneration  or 
inflammation.  The  points  upon  which  reliance  can  generally  be  placed  ' 
are  weakness  of  the  impidse  and  pulse  and  of  the  first  sound  of  the  heart 
occurring  in  the  course  of  a  febrile  disease.  In  decided  cases  marked 
dyspnoea,  increase  of  the  cardiac  dulness,  and  embryocardia  or  galop-rhythm 
would  indicate  a  high  degree  of  cardiac  dilatation  secondary  to  degenera- 
tion or  myocarditis.  In  these  instances,  however,  the  presence  of  a  systolic 
murmur  at  the  apex  and  of  decided  evidences  of  weak  heart  is  suggestive  of 
endocarditis  or  valvular  disease,  and  the  influence  of  time  with  treatment  will 
be  most  important  in  making  the  distinction. 

Fatty  infiltration  of  the  heart  may  be  suspected  in  every  obese  subject,  espe- 
cially when  signs  of  cardiac  weakness  are  present.  In  persons  not  decidedly 
corpulent  the  presence  of  fat  about  the  heart  is  more  difficult  to  determine, 
but  increase  of  the  area  of  dulness,  with  muffling  of  the  sounds  and  evidences 
of  weak  heart,  are  important  factors  in  the  diagnosis,  though  not  distinctive. 
In  women  about  the  menopause  syncopal  attacks  and  palpitation  of  purely 
nervous  origin  are  quite  common,  as  is  also  fatty  infiltration  of  the  heart  with 
the  same  symptoms.  The  determination  of  the  cause  of  the  symptoms  is  usually 
easy  in  such  cases,  since  the  physical  signs  are  indicative  of  a  normal  heart  in 
the  former  and  of  a  fatty  heart  in  the  latter  cases. 

Fatty  degeneration  of  the  heart  is  often  assumed  to  be  present  in  cases  of 
valvular  disease  or  of  hypertrophy  and  dilatation  when  the  cardiac  power  fails, 
but  is  in  reality  quite  as  often  absent  as  present  in  these  cases.  Little  value 
can  be  attached  to  the  loudness  of  murmurs,  as  was  pointed  out  in  the  article 
on  Valvular  Diseases.  A  harsh  murmur  may  continue  after  the  myocardium 
degenerates,  while  a  soft  murmur  may  attend  an  extensive  valvular  lesion  with 
vigorous  muscular  walls.  When  a  strong  murmur  grows  progressively  more 
weak  and  there  is  also  progressive  weakness  of  cardiac  action  with  marked 
and  persistent  irregularity,  it  points  strongly  to  myocardial  degenei*ation,  espe- 
cially of  fatty  character.  Simple  fatty  degeneration  is  suspected  when  the  patient 
has  distinct  failure  of  the  cardiac  power,  with  weak  but  clear  sounds,  syncopal 
attacks,  and  angina.  The  same  symptoms,  however,  present  themselves  in  chronic 
myocarditis,  and  the  diagnosis  is  practically  impossible.  Marked  sclerosis  of  the 
peripheral  arteries,  with  symptoms  of  renal  contraction  and  severe  anginal  par- 
oxysms, would  point  to  the  existence  of  chronic  myocarditis,  though  the  muscle 
might  be  fatty  at  the  same  time.  The  arcus  senilis,  to  which  so  much  importance 
has  been  attached,  is  by  no  means  a  sure  indication  of  fatty  degeneration  of  the 
heart.  In  young  persons,  however,  this  sign  is  of  some  value  when  taken  in 
combination  with  other  symptoms.  Cheyne-Stokes  breathing  may  occur  in 
fatty  degeneration  of  the  heart,  even  when  no  renal  lesion  can  be  demon- 
strated. But  it  is  not  of  diagnostic  value,  since  it  is  much  more  frequently 
associated  with  a  ursemic  condition. 

Prognosis. — Myocardial  degeneration  of  any  kind  is  to  be  regardetl  as  a 
serious  condition,  though  the  power  of  the  heart  may  be  apparently  regained 
in  many  cases.    Parenchymatous  degeneration  is  frequently  followed  by  com- 
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plete  recovery,  but  may,  on  the  other  hand,  lead  to  fatty  degeneration.  Fatty 
infiltration  may  be  temporary,  disappearing  when  general  polysarcia  is  relieved, 
and  under  suitable  treatment  is  capable  of  some  relief,  unless  the  muscle-fibres 
have  become  extensively  degenerated  or  atrophied.  The  tendency  to  sudden 
death  exists  in  all  forms  of  degeneration,  and  must  be  reckoned  with  in  the 
prognosis.  In  fatty  heart  some  premonition  may  be  given  by  the  recurrence 
of  syncopal  attacks,  severe  angina,  or  pseudo-apoplectic  seizures,  in  any  of 
which  the  patient  may  suddenly  expire.  Sudden  death  not  rarely  occurs  in  the 
course  of  infectious  fevers,  such  as  diphtheria,  as  a  result  of  extreme  myo- 
cardial degeneration. 

Intercurrent  diseases,  especially  pulmonary  and  febrile  affections,  influence 
the  prognosis  unfavorably,  or,  more  properly,  are  themselves  of  unusual  gravity 
when  myocardial  degeneration  exists. 

Treatment. — Anaemic  necrosis  of  the  myocardium,  if  recognized,  can  only 
be  treated  in  a  symptomatic  manner.  The  anginoid  pains  may  be  relieved 
by  the  use  of  nitrite  of  amyl  or  by  hypodermic  injection  of  mor])hine,  and 
the  heart-power  will  require  stimulation  by  ether,  alcohol,  or  digitalis.  The 
disease  is  sudden  in  its  onset,  and  will  therefore  demand  rapidly-acting  stimu- 
lants. 

Clinical  experience  has  shown  the  great  value  of  alcohol  in  the  treatment 
of  cardiac  weakness  in  the  course  of  infectious  fevers,  the  pathological  condition 
present  being  often  parenchymatous  degeneration.  In  the  same  cases  strychnine 
and  digitalis  may  be  useful  or  necessary,  but  occupy  a  position  second  in 
importance  to  that  of  alcohol.  The  patient  must  be  kept  as  nearly  at  rest  as 
may  be  possible,  and  if  necessary  to  this  end  nerve-sedatives  or  quietants,  like 
bromide  of  potassium  or  small  doses  of  opium,  may  be  administered. 

Fatty  infiltration  of  the  heart  is  treated  in  the  same  way  as  general  poly- 
sarcia, such  modifications  being  made  as  are  required  by  the  degree  of  cardiac 
weakness.  The  method  of  Oertel  in  these  cases  is  attended  by  striking  results 
in  many  instances.  It  consists  in  the  reduction  of  the  amount  of  liquid  per- 
mitted the  patient  with  the  food  or  apart  from  food,  in  reduction  of  the  carbo- 
hydrates, and  finally  in  graduated  exercise.  The  best  results  are  obtained  when 
the  diet  is  strictly  regulated  by  measure  and  weight,  and  the  exercise  prescribed 
is  gradually  increased  so  as  to  strengthen  the  cardiac  power.  The  patient  is 
directed  to  ascend  elevations  of  various  grades  and  lengths  as  his  heart  in- 
creases in  power.  The  details  of  this  treatment  are,  however,  more  fully 
considered  in  the  treatment  of  Obesity. 

Medicinal  agents  probably  have  little  power  to  reduce  the  deposited  fatty 
tissue,  but  the  iodide  of  potassium,  in  doses  of  three  to  five  grains  three  times 
daily,  has  seemed  to  give  the  best  results.  When  symptoms  of  cardiac  weak- 
ness are  decided,  stimulants  will  be  required.  Digitalis  should  be  given  with 
caution  on  account  of  the  tendency  to  rupture  of  the  heart,  but  in  small  doses 
is  safe  and  efficient.    Nux  vomica  or  strychnine  is  also  of  value. 

Fatty  degeneration  of  the  heart  will  require  a  quite  dilferent  plan  of  treat- 
ment.   In  this  case  rest  is  a  most  important  requisite.    The  patient  must 
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avoid  every  form  of  physical  or  mental  excitement  which  might  tax  the 
power  of  the  heart.  The  diet  should  be  nourishing,  but  easily  assimilated,  and 
but  small  quantities  of  food  should  be  taken  at  a  single  meal.  The  general 
nutrition  of  the  patient  is  to  be  improved  by  the  use  of  tonics,  such  as  arsenic, 
iron,  and  quinine  or  strychnine,  and  often  advantage  is  derived  from  residence 
in  the  open  air  during  pleasant  weather.  A  little  wine  may  be  permitted  with 
the  meals,  and  may  contribute  to  better  digestion  and  nutrition. 

When  the  evidence  of  failing  heart-power  becomes  marked,  the  patient  must 
be  confined  to  bed  and  cardiac  stimulants  must  be  administered.  Dig-italis 
should  be  given  with  the  same  caution  as  in  fatty  infiltration,  and  is  often  well 
combined  with  the  tincture  of  nnx  vomica,  both  remedies  being  used  in  small 
doses.  Sudden  heart  failure  requires  the  prompt  effect  of  the  diffusible  stim- 
ulants, such  as  ether,  ammonium,  Hoffmann's  anodyne,  or  alcohol.  In  cases 
in  which  arterio-sclerosis  is  marked,  uitro-glycerin  and  the  nitrites  are  espe- 
^cially  useful. 

For  the  anginoid  paroxysms  hot  applications  to  the  prsecordia,  whiskey 
or  brandy  in  hot  water  or  milk,  or  Hoff'mann's  anodyne  may  be  useful ;  or 
recourse  may  be  had  to  the  more  powerful  remedies,  such  as  nitrite  of  amyl 
and  nitro-glycerin.  Morphine  may  be  given  in  small  doses,  but  it  must  not  be 
used  freely  in  cases  in  which  the  cardiac  degeneration  is  marked  and  the  tend- 
ency to  apoplectiform  seizures  and  coma  is  evident. 

During  convalescence  from  a  severe  attack  of  cardiac  failure  the  patient 
must  be  cautioned  to  avoid  any  unnecessary  exertion  or  mental  excitement,  and 
digitalis  with  iron  or  other  tonics  may  be  employed. 

Aneurism  of  the  Heabt. 

Different  portions  of  the  heart  are  subject  to  aneurismal  dilatation, 
and  it  will  be  necessary  to  consider  separately  aneurisms  of  the  heart-wall 
and  of  the  valves. 

Aneueism  of  the  Heart-wall. — This  rare  condition,  called  by  the  older 
writers  partial  aneurism,  presents  itself  as  a  localized  dilatation  of  a  portion  of 
one  of  the  cardiac  cavities,  and  is  to  be  distinguished  from  general  dilatation, 
to  which  the  term  aneurism  was  formerly  applied.  It  is  a  very  rare  disease, 
and  in  itself  has  little  clinical  importance,  though  it  associates  itself  with  other 
conditions  and  sometimes  leads  to  serious  results. 

Two  varieties  of  aneurism  may  be  distinguished — the  chronic  and  the 
acute. 

Chronic  aneurism  of  the  heart-wall  is  developed  slowly  at  a  point  which 
has  become  inelastic  as  a  result  of  some  myocardial  degeneration.  Chronic 
myocarditis  or  fibroid  overgrowth  is  the  almost  invariable  foi'erunner  of  clu'onic 
aneurism,  though  in  a  few  cases  fatty  degeneration  alone  has  been  discovered. 
In  one  case,  cited  in  Legg's  Bradshaw  Lectures,  a  stab  wound  of  the  chest  and 
heart-wall  led  to  a  localized  aneurismal  dilatation,  the  scar  at  the  point  of 
injury  being  of  course  exactly  comparable  to  chronic  myocarditis  from  other 
causes.    Chronic  aneurism  is  more  common  in  men  than  women,  and  after 
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middle  life  than  before  that  period,  because  the  causes  which  give  rise  to  the 
condition  are  more  liable  to  be  present  in  the  former  than  in  the  latter.  In  a 
large  proportion  of  the  cases  a  history  of  syphilis  may  be  obtained. 

Acute  aneurism  is  the  rapid  dilatation  of  a  point  of  the  heart-wall  which 
has  become  weakened  by  acute  degenerations  or  ulcerations.  Among  these 
are  deep  endocardial  ulcerations  of  malignant  endocarditis,  anaemic  softening 
or  myomalacia  cordis  as  a  result  of  embolism  or  thrombosis  of  one  of  the 
branches  of  the  coronary  arteries,  and  acute  myocarditis.  Another  conceivable 
cause  is  the  localized  weakening  which  would  result  from  rupture  of  a  myo- 
cardial abscess  or  cyst,  but,  according  to  Legg,  this  has  not  been  shown  to  have 
been  the  cause  in  any  case. 

Morbid  Anatomy. — Aneurism  of  the  heart-wall  in  a  great  majority  of 
all  cases  affects  the  left  ventricle  near  the  apex  and  anteriorly,  55  of  the  87 
cases  collected  by  Pelvet  and  59  of  those  tabulated  by  Legg  having  had  this 
situation.  In  nearly  all  other  cases  some  other  part  of  the  wall  of  the  left 
ventricle  or  the  septum  is  involved,  but  occasionally  aneurisms  of  the  auricles 
or  right  ventricle  have  been  observed.  They  vary  from  dilatations  of  the 
size  of  small  nuts  to  those  which  are  quite  as  large  as  the  heart  itself,  or  larger. 
Usually  there  is  but  one,  though  this  may  be  divided  into  two  sacs,  as  in  the 
case  of  Janeway,  or  three  pouches  may  communicate  with  the  one  cavity,  as  in 
one  referred  to  by  Peacock.  In  a  case  reported  by  Thurnam  there  were  four 
separate  aneurisms  adjoining  each  other  in  the  wall  of  the  left  ventricle. 
Usually  the  opening  into  the  cavity  of  the  heart  is  large,  but  instances  are 
sometimes  observed  in  which  the  aneurism  is  saccular,  communicating  with  the 
ventricle  by  a  narrow  orifice.  The  parietal  layer  of  the  pericardium  is  gener- 
ally more  or  less  attached  to  the  aneurismal  sac,  and  complete  obliteration  of 
the  pericardial  cavity  may  be  observed.  In  the  latter  case  the  aneurism  may 
be  completely  enveloped  by  the  left  lung.  Very  rarely  is  the  mass  of  sufficient 
size  to  exercise  injurious  pressure  on  neighboring  structures,  but  in  a  remark- 
able case  of  Berthold's,  an  aneurism  of  the  right  auricle  eroded  the  ribs 
and  appeared  as  a  pulsating  tumor  under  the  skin.  The  sac  of  the  aneurism 
is  generally  more  or  less  filled  with  laminated  clots,  which  may  become  almost 
completely  organized  and  calcareous.  Dr.  Wilks  reported  an  instance  of  this 
kind  in  which  the  aneurism  was  practically  cured.  In  chronic  aneurisms  all 
three  layers  of  the  heart-wall,  the  endocardium,  myocardium,  and  pericardium, 
are  generally  retained  in  the  walls,  but  are  thickened,  and  frequently  the  mus- 
cular fibres  of  the  middle  coat  are  largely  replaced  by  dense  fibrous  tissue. 
The  wall  may  be  still  further  altered  by  calcareous  infiltration.  Rupture  of 
the  sac  is  a  rare  event,  having  occurred  in  but  7  of  Legg's  90  cases.  Acute  an- 
eurisms are  more  prone  to  rupture,'  since  the  wall  is  so  much  weakened  by 
degeneration,  and,  in  cases  of  ulcerative  endocarditis,  by  destruction  of  the 
endocardium  and  portions  of  the  myocardium.  Aneurisms  of  the  septum  pro- 
ject into  the  right  ventricle  on  account  of  the  greater  pressure  on  the  left  side, 
but  if  developed  during  foetal  life  the  reverse  conditions  obtain,  as  was  seen  in 
a  case  of  Rokitansky's. 
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Amofig  the  lesions  associated  with  cardiac  aneurism  are  those  which  result 
from  the  same  fundamental  causes.  Arterio-sclerosis  is  generally  present,  and 
valvular  lesions  are  not  infrequent.  When  the  power  of  the  heart  fails,  the 
internal  organs  may  be  highly  congested.  Pericardial  adhesions  may  be 
secondary,  or  may  contribute  to  the  formation  of  aneurism,  by  occasioning 
localized  degeneration  of  the  heart-wall  at  their  attachment. 

The  symptoms  of  cardiac  aneurism  are  never  distinctive,  and  there  may 
be  no  indication  at  all  of  a  cardiac  lesion.  Usually  the  symptoms  of  fibroid 
degeneration  or  fatty  heart  are  prominent,  and  the  aneurism  remains  unsus- 
pected. In  one  of  the  most  marked  cases  which  have  come  under  my  obser- 
vation the  physical  signs  and  symptoms  of  aortic  regurgitation  were  unequivo- 
cal, but  at  autopsy,  in  addition  to  the  valvular  lesion,  there  was  found  an  aneu- 
rism of  the  left  ventricle  as  large  as  an  apple. 

On  physical  examination  a  localized  enlargement  of  the  heart  may  be 
detected,  but  is  not  distinguishable  from  hypertrophy  and  dilatation  of  one  of 
the  cavities.  Superficial  pulsation  was  observed  in  Berthold's  case,  but  is 
extremely  rare.  In  one  of  my  cases,  the  aneurism,  springing  from  the  left  ven- 
tricle, was  of  large  size.  The  heart  was  displaced  so  that  its  impulse  was  mid- 
way between  right  nipple  line  and  sternum.  When  the  patient  was  first  seen, 
there  was  very  extensive  left-sided  pleural  effusion.  In  proceeding  to  aspirate 
this  in  the  sixth  interspace  on  the  anterior  line  of  the  left  axilla  the  trocar 
entered  the  aneurism  of  the  heart.  So  far  from  doing  harm  the  withdrawal 
of  eight  ounces  of  blood  was  followed  by  marked  relief,  the  pleural  effusion 
was  absorbed,  aud  then,  while  the  heart  was  still  to  the  right  of  the  sternum, 
the  large  cardiac  aneurism  could  be  felt  pulsating  strongly  in  the  fifth  left  inter- 
space, outside  of  the  nipple  line.  In  case  of  rupture  of  the  aneurism  the  symp- 
oms  of  rupture  of  the  heart  are  noted. 

The  diagnosis  of  aneurism  of  the  heart*  is  rarely  possible.  If  a  localized 
enlargement  were  developed  under  observation  in  a  case  of  chronic  myocai'ditis, 
aneurism  might  be  suspected,  but  cardiac  dilatation  would  more  frequently  be 
found  post-mortem.  Large  aneurisms  causing  superficial  pulsation  are  indis- 
tinguishable from  aneurisms  of  the  aorta  or  other  vessels  unless,  as  in  the  case 
reported  above,  the  point  of  pulsation  and  its  relations  with  the  cardiac  impulse 
calls  attention  to  the  possibility  of  this  rare  lesion. 

The  prognosis  is  extremely  grave.  Sudden  death  from  syncope  and  rup- 
ture occasionally  results,  but  more  commonly  death  is  gradual  and  due  to 
cardiac  exhaustion  from  chronic  myocarditis  or  fatty  degeneration  rather  than 
from  the  aneurism  itself.  The  rare  possibility  of  obliteration  of  the  sac  by 
laminated  clots  has  been  referred  to. 

The  treatment  is  sim})}y  that  of  fibroid  or  fatty  heart. 

Aneurisms  of  the  Heart-valves  are  occasionally  found  in  cases  of 
ulcerative  endocarditis,  when  one  of  the  endocardial  reflections  of  the  valve 
has  been  destroyed.  They  appear  as  spherical  projections  upon  the  segments, 
the  concavity  facing  the  greater  blood-pressure.  Thus  in  the  aortic  valves  the 
aneurism  bulges  into  the  left  ventricle;  and  in  the  case  of  the  mitral  valve. 
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toward  the  left  auricle.  The  aortic  valves  are  most  frequently  aifected.  Of  the 
mitral  segments,  the  anterior  is  more  commonly  involved  than  the  posterior. 
Sometimes  several  pouches  are  found  in  the  same  segments.  Rupture  of  the 
aneurism  may  occur,  and  leads  to  serious  valvular  incompetency.  A  form  of 
chronic  valvular  aneurism  is  observed  in  cases  of  chronic  sclerotic  valvulitis,  in  * 
which  the  whole  segment  gradually  yields  to  the  intracardial  or  aortic  blood- 
pressure.  In  the  case  of  the  bicuspid  valves  dilatation  of  the  sinuses  of  Val- 
salva may  coexist.  Gradual  pouching  of  the  anterior  mitral  leaflet  is  sometimes 
observed  in  cases  of  aortic  valve  disease. 

Valvular  aneurisms  give  rise  to  no  peculiar  symptoms  nor  can  they  be 
diagnosticated,  unless  rupture  occurs,  when  the  sudden  development  of  failure 
of  the  valve  would  indicate  rupture  of  a  valvular  aneurism  or  detachment  of 
one  of  the  segments. 

Rupture  of  the  Heart. 

This  condition  is  rare  and  has  little  practical  importance,  excepting  that 
it  is  one  of  the  causes  of  sudden  death. 

Etiology. — In  all  cases  some  degenei-ated  condition  of  the  myocardium 
weakens  the  wall  of  the  heart  and  leads  to  the  rupture.  Fatty  degeneration 
and  infiltration  are  the  most  frequent  lesions  observed.  Of  100  cases  collected 
by  Quain,  fatty  degeneration  was  detected  in  77,  but  according  to  his  own 
description  the  lesion  in  some  of  these  cases  was  rather  anaemic  necrosis  fol- 
lowing thrombosis  of  the  coronary  arteries.  Uniform  fatty  degeneration  is 
less  liable  to  lead  to  rupture  than  are  localized  areas. 

Circumscribed  myocarditis,  softening  of  the  heart  as  a  result  of  thrombosis 
or  embolism  of  the  coronary  vessels,  degenerated  tumors  or  gummata,  and  deep 
endocardial  ulcerations,  may  all  occasion  rujjture.  Richard  recorded  an  instance 
in  which  the  perforation  occurred  at  a  point  where  the  myocardium  was  atro-  -  * 
phied  and  weakened  by  the  pressure  of  an  aneurism  of  one  of  the  coronary 
arteries.    Rupture  of  a  true  cardiac  aneurism  is  a  rare  event. 

Rupture  of  the  heart  is  rarely  observed  in  young  persons :  two-thirds  of 
Quain's  cases  were  over  sixty  years  of  age.  It  is  slightly  more  common  in 
the  male  than  in  the  female  sex. 

The  determining  cause  may  be  strain,  though  in  some  cases  the  patient  has 
been  at  perfect  rest  at  the  time  of  rupture.  Lifting  heavy  weights,  straining 
at  stool,  violent  emotional  excitement,  coughing,  and  vomiting  are  among  the 
causes  which  are  generally  noted. 

Morbid  Anatomy. — The  perforation  is  found  in  the  left  ventricle  in  a 
great  majority  of  the  cases,  and  generally  in  the  anterior  wall  near  the  apex 
and  parallel  with  the  septum.  More  rarely  the  posterior  wall  of  the  left  ven- 
tricle, the  septum,  or  the  wall  of  the  right  ventricle  is  torn.  The  external 
opening  may  be  scarcely  visible,  or  may  be  an  inch  or  more  in  length.  The 
rent  is  usually  parallel  with  the  muscle-fibres,  though  rarely  the  latter  may  be 
ruptured  transversely.  The  pericardial  opening  is  usually  the  smaller,  but 
occasionally  the  larger  ;  and  sometimes  a  small  internal  opening  communicates 
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with  a  number  of  rents  on  the  pericardial  surface.  The  communication 
between  the  openings  may  be  oblique  or  quite  sinuous. 

The  pericardial  cavity  is  more  or  less  filled  with  blood,  sometimes  several 
pounds  being  found  post-mortem.  If,  however,  tlie  pericardial  layers  are 
united  by  adhesions,  the  rupture  may  communicate  with  the  pleural  cavity, 
and  this  may  contain  large  quantities  of  clotted  blood.  The  rent  in  the  car- 
diac wall  is  usually  closed  by  a  clot,  and  tlie  muscle  is  infiltrated  with  blood 
near  the  edges  of  the  rupture.  Microscopically,  there  is  evidence  of  some 
form  of  cardiac  degeneration  which  has  led  to  the  perforation,  and  also  sec- 
ondary fragmentation  of  the  adjacent  fibres. 

Partial  ruptures  are  sometimes  found  associated  with  the  complete  tear,  but 
may  occur  independently.  A  rare  accident  is  ruptui'e  of  one  of  the  papillary 
muscles  or  of  a  valve-segment.  More  frequently  one  of  the  chordae  tendinese 
becomes  detached. 

Symptomatology. — The  symptoms  of  cardiac  rupture  come  on  with  great 
suddenness,  and  the  patient  may  die  in  a  few  moments.  Nearly  always  there 
is  sharp  pain  at  the  heart,  and  frequently  this  is  agonizing  in  its  severity. 
The  patient  at  once  grows  pale,  breaks  into  profuse  perspiration,  and  may 
fall  heavily  to  the  ground.  There  is  always  profound  terror  or  apprehen- 
sion, the  surface  of  the  body  is  cold,  the  pulse  extremely  rapid  and  weak; 
dark  spots  are  seen  before  the  eyes,  and  there  is  a  roaring  sound  in  the 
ears.  Very  soon  the  patient  falls  into  syncope.  Not  rarely  profuse  vomit- 
ing and  purging  are  noted,  and  the  appearance  of  cholera  may  be  closely 
simulated. 

A  majority  of  all  cases  die  suddenly,  but  in  rare  instances  life  may  be  pre- 
served for  several  days,  and  especially  is  this  the  case  when  the  septum  alone 
is  ruptured.  In  a  case  I'eported  by  Mays  the  patient  lived  for  seventeen  days 
after  the  occurrence  of  the  rupture. 

Physical  Signs. — If  considerable  blood  has  accumulated  in  the  pericardial 
cavity,  the  disappearance  of  the  apex-beat,  the  weakness  and  muffled  character 
of  the  heart-sounds,  and  the  increase  of  the  dulness  on  percussion  are  signifi- 
cant symptoms.  When,  however,  little  blood  has  escaped,  the  sounds  may  be 
quite  clear  and  loud. 

Partial  rupture,  when  it  causes  detachment  of  one  of  the  papillary  muscles, 
chordge  tendinese,  or  valve-segments,  causes  more  or  less  sharp  pain  and 
rapidly  increasing  evidences  of  cardiac  failure.  The  patient  may  suflPer 
extreme  dyspnoea  and  become  cyanosed  to  the  last  degree.  The  suddeimcss  of 
the  attack  and  the  violence  of  the  symptoms  are  often  most  alarming ;  and 
indeed  sudden  death  may  readily  occur.  On  jihysical  examination  the  cavities 
of  the  heart  may  be  found  enormously  dilated,  and  murmurs  of  valvular 
incompetence  are  often  present.  In  one  of  my  own  cases  the  symptoms  were 
those  above  named,  and  the  murmur,  a  loud  whirring  sound,  was  reported  to 
have  at  once  become  audible  at  a  distance  from  tlie  patient.  If  the  valvular 
inadequacy  be  not  extreme,  secondary  hypertrophy  and  dilatation  of  the  heart 
may  develop,  and  compensation  may  be  thus  established.    Even  after  marked 
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temporary  improvement,  I  have,  however,  known  a  sudden  recurrence  of  all 
the  symptoms  of  heart  failure  to  occur  with  speedy  death. 

Diag-nosis. — In  cases  of  sudden  and  severe  cardiac  pain,  followed  by  faint- 
ing and  other  evidences  of  internal  haemorrhage,  rupture  of  the  heart  may 
always  be  suspected.  Its  occurrence  cannot,  however,  in  many  cases  be  cer- 
tainly diagnosticated.  Muffling  of  the  heart-sounds  and  increase  of  the 
prsecordial  dulness  are  important  signs,  and  may,  with  the  symptoms  present, 
lead  to  a  complete  diagnosis. 

The  existence  of  partial  cardiac  rupture  also  cannot  usually  be  determined 
positively.  Rupture  of  a  segment  of  a  valve  may,  however,  be  diagnosed 
with  some  probability  in  cases  such  as  my  own  above  referred  to. 

Prognosis. — Complete  rupture  of  the  heart  is  always  fatal.  In  some  cases 
fibrous  overgrowth  has  been  found  at  the  point  of  rupture,  and  has  been 
regarded  as  evidence  of  a  reparative  tendency.  On  the  contrary,  such  fibroid 
areas  are  merely  a  part  of  the  degenerative  lesions  which  occasion  rupture. 

Death  may  occur  very  suddenly  from  anaemia  of  the  brain  or  from  what 
we  must  call  heart-shock,  in  which  the  heart  suddenly  ceases  to  beat  without 
the  external  pressure  of  large  accumulation  of  blood  in  the  pericardial  cavity, 
and  without  sufficient  haemorrhage  to  cause  anaemia  of  the  brain.  In  cases  of 
more  gradual  death  the  pressure  of  the  blood  in  the  pericardial  sac  soon  arrests 
the  cardiac  power. 

Treatment. — Prophylaxis  is  the  most  important  part  of  the  treatment. 
Persons  known  to  have  degenerative  lesions  of  the  myocardium  should  avoid 
all  forms  of  mental  or  bodily  strain.  They  must  lead  quiet  and  tranquil  lives, 
regulating  their  habits  and  work  in  a  way  to  promote  this  end.  Constipation 
may  be  obviated  by  dietary  measures  or  by  the  use  of  salines.  If  consti- 
pation does  occur,  enemata  may  be  employed  to  prevent  excessive  straining  at 
stool. 

When  rupture  has  occurred,  the  patient  must  be  put  at  complete  rest  and 
morphine  should  be  given  freely.  An  ice-bag  over  the  heart  or  hot  applications  • 
may  give  relief,  and  tincture  of  aconite  may  be  cautiously  administered  to  quiet 
overaction.  Stimulants  of  all  kinds  must  be  avoided  unless  the  heart  is  evi- 
dently failing,  when  whiskey  or  brandy  and  digitalis  may  be  given.  Under 
any  circumstances  these  remedies  are  apt  to  increase  the  haemorrhage.  Ergot 
and  turpentine  have  no  power  to  stop  the  loss  of  blood,  and  their  employ- 
ment is  worse  than  useless,  since  they  tend  to  increase  blood-pressure. 

When  the  symptoms  indicate  the  occurrence  of  rupture,  and  when  death 
does  not  occur  almost  instantly,  the  hope  may  be  entertained  that  the  rupture 
is  but  partial.  The  patient  must  be  put  at  complete  rest  and  morphine  should 
be  given  hypodermically  in  doses  sufficient  to  allay  urgent  distress.  An  ice- 
bag  over  the  heart  or  hot  applictions  may  further  aid  in  giving  relief.  So 
much  shock  is  often  present  that  powerful  diffusible  stimuli  must  be  adminis- 
tered, and  it  may  be  necessary  to  use  ether  and  strychnine  hypodermically  in 
full  doses.  Haemoptysis  is  not  rare  and  astringents  are  of  no  avail,  or  indeed, 
as  in  the  case  of  ergot  or  turpentine  which  tend  to  increase  blood  pressure,  they 
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may  be  injurious.  If  reaction  is  secured,  absolute  rest  must  still  be  insisted 
upon  for  a  considerable  period.  Cardiac  sedatives  may  now  be  required  to  con- 
trol overaction.  The  diet  must  be  carefully  restricted.  The  occasional  applica- 
tion of  dry  cups  around  the  base  of  the  chest  may  be  indicated  ;  or  it  may 
even  be  desirable  to  withdraw  small  amounts  of  blood  by  wet  cups  or  by 
cautious  venesection.  Any  return  to  exertion  must  for  a  long  time  at  least  be 
most  guarded. 

New-growths  and  Parasites  of  the  Heart. 

New-growths  of  the  heart  may  originate  in  the  myocardium  or  endocardium, 
or  may  invade  the  organ  from  the  pericardial  surface.  Primary*- cancer  and 
sarcoma  have  been  observed,  but  are  exceedingly  rare.  Secondary  malignant 
deposits  are  much  more  frequent.  Usually  they  occur  as  small  nodular  masses 
situated  in  the  muscular  substance  and  projecting  somewhat  from  the  surface. 
There  may  be  but  one  or  two,  or  the  myocardium  may  be  thickly  studded,  as 
was  the  case  in  a  recent  instance  under  my  observation.  The  heart  may  be 
secondarily  involved  by  sarcomatous  growths  of  the  mediastinum.  In  these 
cases  the  pericardial  reflections  are  first  invaded,  and  from  these  the  process 
extends  to  the  cardiac  walls.  Myxomatous,  lipomatous,  and  fibrous  tumors 
are  occasionally  observed,  while  nodular  rayomata  and  cystic  tumors  are  ex- 
tremely rare.  The  latter  may  be  single  or  multiple,  and  often  contain  fluid 
tinged  with  blood.  Cases  have  been  reported  in  which  the  myocardium  pre- 
sented innumerable  small  cystic  formations  containing  clear  fluid. 

Myxomatous,  chondromatous,  and  sarcomatous  new-growths  of  the  endo- 
cardium may  be  met  with,  but  are  exceedingly  infrequent.  Polypoid  tumors 
of  the  auricles  and  of  the  ventricles  near  the  apex  have  been  reported,  but  there 
is  always  considerable  doubt  whether  such  be  not  transformed  cardiac  thrombi. 
In  a  few  instances,  however,  unquestionably  there  have  been  real  polypoid 
tumors. 

Syphilitic  gummata  of  the  heart  are  most  frequent  in  the  left  ventricle,  but 
may  occur  in  any  part  of  the  organ.  Distinct  nodular  growths  or  diffuse 
syphilitic  infiltration  leading  to  fibrous  myocarditis  may  be  observed,  the  lat- 
ter, however,  being  far  more  common.  Miliary  tubercles  and  caseous  tuber- 
cular masses  are  sometimes  seen  in  the  pericardium  and  invading  the  muscular 
substance. 

Hydatid  cysts,  cysticereus  cellulosfe,  and  the  larval  pentastomum  dentic- 
ulatum  are  rare  forms  of  parasitic  disease  of  the  heart.  The  hydatid  cysts  are 
more  frequently  observed  in  the  right  ventricle  than  elsewhere,  and  vary  in 
size  from  that  of  a  pinhead  to  that  of  a  small  apple.  Rupture,  either  inter- 
nally or  into  the  pericardium,  is  not  uncommon,  having  occurred  in  6  of  21 
cases.  In  most  cases  hydatid  cysts  of  the  liver  or  other  organs  are  present  at 
the  same  time,  and  if  rupture  occurs  into  the  right  ventricle,  secondary  cysts  of 
the  lungs  may  be  developed. 

Tlie  symptoms  of  tumor  of  the  heart  are  never  distinctive.  In  some 
cases  indefinite  indications  of  cardiac  weakness  are  present,  but  in  many  the 
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condition  is  unsuspected  until  it  is  discovered  at  autopsy.  Endocardial  tumors 
may  cause  obstruction  of  the  valvular  orifices,  especially  when,  as  in  the  cases 
of  Gairdner  and  of  Jiirgens,  they  are  polypoid  in  nature.  Degenerated  gum- 
mata  or  cysts  may  occasion  cardiac  rupture  and  sudden  death.  Embolic  mani- 
festations are  sometimes  noted  when  portions  of  the  new-growth  within  the 
heart  are  broken  off  and  carried  into  the  circulation. 

The  diagnosis  can  never  be  made,  and  the  prognosis  therefore  requires 
no  consideration. 

In  syphilitic  cases  the  iodide  of  potassium  in  large  doses  would  probably 
exercise  the  same  happy  influence  as  in  the  case  of  gummata  or  syphilitic 
infiltration  elscAvhere. 
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Under  this  head  are  included  several  functional  aflfections  of  the  heart 
more  or  less  dependent  on  disturbances  of  the  innervation. 

Palpitation, 

Palpitation  is  the  subjective  sensation  of  forcible  or  rapid  action  of  the 
heart.  As  a  rule,  the  rate  and  force  of  the  heart's  action  are  considerably 
increased,  but  it  is  not  at  all  necessary  that  this  should  be  the  case ;  and,  on 
the  other  hand,  the  heart  may  be  beating  very  rapidly,  though  the  patient  is 
entirely  unaware  of  any  disturbance. 

Etiology. — The  occurrence  of  palpitation  always  suggests  to  the  patient 
and  the  physician  the  idea  of  valvular  or  other  cardiac  disease,  but  in  many 
cases,  perhaps  in  the  majority,  other  causal  elements  will  be  discovered.  Val- 
vular disease,  hypertrophy  and  dilatation  of  the  heart,  and  myocardial  affec- 
tions must,  however,  be  suspected  in  every  case  as  important  and  serious 
causes. 

The  general  condition  of  the  patient  has  much  to  do  with  the  occurrence  of 
palpitation  in  some  cases,  and  particularly  do  antemia,  chlorosis,  hysteria,  and 
neurasthenia  play  an  important  part.  Attacks  of  palpitation  are  not  uncom- 
mon in  young  girls  or  boys  about  the  period  of  puberty.  Some  women  snifer 
habitually  with  palpitation  during  menstruation,  and  it  is  one  of  the  distress- 
ing incidents  of  the  menopause.  Hysteria  and  neurasthenia  are  important 
predisposing  causes,  and  patients  convalescing  from  serious  illness,  particu- 
larly the  fevers,  are  liable  to  attacks  on  slight  provocation.  In  most  of  these 
conditions  a  lowered  state  of  the  arterial  tension  plays  a  part  as  one  of  the  etio- 
logical factors. 

The  attack  is  often  occasioned  by  mental  excitement,  especially  by  fright, 
or  by  physical  exertion.  Gastric  disorder  so  often  serves  to  excite  or  to  aggra- 
vate palpitation  that  it  demands  special  consideration.  Sometimes  a  particidar 
article  of  diet,  as  strawberries  or  shellfish,  cannot  be  eaten  witliout  a  violent 
attack,  though  the  patient  is  unatfected  by  mental  emotion  or  exertion.  In 
other  cases  the  reflex  irritation  from  the  catarrhal  gastric  membrane  maintains 
almost  constant  over-action  of  the  heart ;  and  this  is  increased  to  severe  pa]])i- 
tation  after  nearly  every  meal.  Tea,  coffee,  and  alcohol  are  frequent  causes, 
both  by  their  action  on  the  nervous  system  and  by  their  tendency  to  derange 
the  stomach.    Excessive  smoking  is  of  equal  importance  in  many  cases.  It 
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is  obvious  that  various  disturbances  of  the  ureters,  ovaries,  or  other  organs  may 
excite  palpitation  by  reflex  irritation. 

Symptomatolog-y. — Palpitation  is  essentially  a  paroxysmal  affection,  com- 
ing on,  as  a  rule,  with  great  suddenness,  though  the  patient  often  experiences 
some  vague  sense  of  foreboding  and  becomes  pallid  before  the  attack  begins. 
The  important  symptom  is  the  sensation  of  violent  cardiac  action.  Gener- 
ally, this  is  accompanied  or  dependent  on  actual  increase  of  force  and  rapidity 
of  the  heart,  but  not  necessarily.  The  impulse  is  strong,  diffuse^  and  plainly 
visible.  The  superficial  vessels  throb,  and  the  whole  surface  becomes  some- 
what flushed.  In  extreme  cases  the  sense  of  cardiac  beating  and  general  vas- 
cular throbbing  becomes  extremely  distressing.  The  pulse  is  strong  and  full, 
aud  may  be  greatly  increased  in  frequency  :  a  rate  of  120  to  150  is  not  unu- 
sual.   More  or  less  dyspnoea  accompanies  the  increase  of  cardiac  rapidity. 

The  attack  may  subside  gradually  or  suddenly,  and  the  patient  is  generally 
more  or  less  exhausted  if  the  paroxysm  has  been  prolonged.  The  whole  attack 
may  last  but  a  few  minutes  or  it  may  continue  for  hours  or  days. 

On  physical  examination  some  enlargement  of  the  heart  is  often  discov- 
ered, the  impulse  is  found  extremely  forcible,  and  the  sounds  are  louder  than 
normal. 

Diag-nosis. — Purely  nervous  palpitatipn  must  be  distinguished  from  that 
of  valvular  disease.  As  a  rule,  the  absence  of  cardiac  murmurs  during  the 
intervals  between  attacks  and  the  absence  of  hypertrophy  lead  to  a  correct 
diagnosis.  When  anaemic  murmurs  are  present,  it  is  extremely  difficult  to 
arrive  at  a  positive  diagnosis,  but  a  careful  examination  of  the  patient's 
general  condition  will  do  much  to  determine  the  cause  of  the  palpitation. 

Prognosis. — Palpitation  in  itself  is  not  usually  serious,  though  in  elderly 
persons  with  brittle  arteries  cerebral  hferaorrhage  may  occur  during  an  attack. 
Repeated  palpitation  may  lead  to  some  hypertrophy. 

Treatment. — The  treatment  of  palpitation  will  be  considered  with  that 
of  Tachycardia. 

Tachycardia. 

Synonyms. — Paroxysmal  Hurry  of  the  Heart;  Synchosphyxia  ;  Rapid 
Heart. 

Definition. — The  term  "  tachycardia,"  in  the  strictest  sense,  means  rapid 
action  of  the  heart  from  any  cause,  but  it  has  been  applied  more  particularly 
to  cases  of  paroxysmal  rapidity  of  the  heart.  Tachycardia  is  distinguished 
from  palpitation  by  the  absence  of  subjective  sensations  of  forcible  action,  but 
in  reality  tachycardia  and  palpitation  are  so  frequently  combined  that  a  rigid 
separation  is  impossible.  In  some  cases  of  tachycardia  with  inordinate  rapid- 
ity of  the  heart  there  is  absolutely  no  sense  of  palpitation,  whereas  in  other 
cases  subjective  sensations  are  prononnced. 

Etiology. — Excessive  rapidity  of  the  heart  is  occasionally  noted  as  a  phys- 
iological condition  in  certain  individuals,  and  is  not  unfrequently  present  in 
women  during  gestation.  Some  individuals,  indeed,  have  the  power  to  increase 
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the  rate  of  the  heart  at  will,  as  in  the  case  of  a  student  of  TarchanoflF's,  who  was 
able  to  increase  the  pulse-rate  from  70  to  120. 

Pathological  rapidity  of  the  heart  ruay  be  divided  into  two  groups  of  cases — 
those  which  are  symptomatic  of  some  other  condition,  and  those  which  are 
essential  or  which  are  more  strictly  of  the  nature  of  a  neurosis.  In  either 
case,  however,  the  cardiac  innervation  is  in  some  way  affected,  and  certain 
authors  have  sought  to  distinguish  cases  due  to  stimulation  of  the  sympathetic 
nerve  and  cardiac  ganglia  from  those  which  result  from  paresis  of  the  vagus 
(Bamberger,  Rommelaere,  Nothnagel).  Such  a  distinction  is  occasionally 
profitable  in  a  clinical  sense,  but  cannot,  as  yet,  be  followed  out  in  all 
cases. 

Symptomatic  tachycardia  may  be  due  to  certain  general  conditions  which 
affect  the  nervous  excitability,  to  lesions  involving  the  cardiac  nervous  mech- 
anism, centrally  or  peripherally,  or  to  reflex  action  in  organic  affections  of 
various  organs. 

Abnormal  irritability  of  the  nervous  system,  such  as  is  met  with  in  neur- 
asthenic individuals  or  young  persons  who  have  grown  rapidly  and  are 
weakened  and  anaemic,  frequently  occasions  rapid  action  of  the  heart  under 
the  influence  of  trivial  causes.  Excessive  venery,  masturbation,  mental  over- 
work and  fatigue,  and  spinal  irritation  act  in  a  similar  manner.  Tachycardia 
is  sometimes  marked  in  young  women  suffering  with  chlorosis  and  in  persons 
who  have  become  anaemic  by  loss  of  blood  or  otherwise.  In  the  same  class  of 
causes  must  be  reckoned  toxic  influences,  of  which  the  excessive  use  of  tea, 
coffee,  tobacco,  and  alcohol  are  frequent  examples.  In  these  cases  also  gastric 
or  other  visceral  disturbances  frequently  add  to  the  derangement  of  the  heart  by 
reflex  action.  The  rapidity  of  the  pulse  in  fever  is  one  of  the  most  familiar 
facts  in  medicine,  though  the  cause  remains  to  a  certain  extent  obscure.  Some- 
times the  pulse  becomes  of  inordinate  rapidity,  as  in  scarlet  fever  and  diphthe- 
ria, and  there  may  be  persistent  increase  of  the  pulse-rate  during  convalescence, 
and  even,  as  in  the  case  reported  by  Pribram,  for  years  after  the  disease. 

The  lesions  wliich  induce  tachycardia  by  involvement  of  the  nervous  mech- 
anism affect  the  central  or  peripheral  portions  of  the  vagus  or  sympathetic. 
Tumors,  haemorrhage,  or  softening  of  the  medulla  or  cord  occasionally  give  rise 
to  great  rapidity  of  the  pulse,  which  may  continue  to  the  end  of  the  patient's 
life.  Peripherally,  tumors  or  aneurisms  may  press  upon  the  vagus  in  the  neck 
or  thorax.  A  frequent  cause  is  overgrowth  of  tlie  tracheal  and  bronchial 
lymphatic  glands.  In  these  cases  the  pressure  alone  may  suffice  to  paralyze 
the  vagus,  or  there  may  be  associated  neuritis.  In  cases  of  pcjlyncuritis  the 
vagus  or  sympathetic  of  the  neck  may  be  involved  with  the  other  nerves. 

One  of  the  most  decided  paroxysms  of  tachycardia  I  have  ever  seen  occurred 
a  few  hours  before  death  in  a  woman  suffering  with  general  alcoholic  neuritis, 
and,  from  the  associated  symptoms,  was  evidently  due  to  implication  of  the 
sympathetic  nerve.  In  cases  of  locomotor  ataxia  there  is  almost  habitually 
some  increase  of  the  pulse-rate,  and  occasionally  attacks  of  great  tachycardia 
are  observed.    In  one  of  my  cases  the  rate  remained  about  235  during  an 
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attack  lasting  several  hours.  How  much  peripheral  neuritis  has  to  do  with 
the  rapid  heart  of  this  disease  remains  to  be  determined.  According  to  Char- 
cot, the  rate  is  increased  to  an  habitual  90  to  100.  Spender  of  Bath  and 
Sansom  have  called  attention  to  the  tachycardia  which  accompanies  and  some- 
times remains  after  osteo-arthritis. 

The  reflex  causes  of  rapid  heart  are  exceedingly  numerous,  and  in  this  group 
may  be  counted  lesions  of  the  heart  and  vascular  system,  whose  influence  is 
probably  reflex.  Tachycardia  is  at  times  noted  in  myocarditis,  in  valvular 
disease,  especially  mitral,  in  atfections  of  the  aorta,  and  associated  with  angina 
pectoris  in  various  pathological  conditions  of  the  heart  and  arterial  system. 
Digestive  disturbances  are  common  exciting  causes,  or  may  be  the  only  assign- 
able etiological  factor  in  certain  cases.  In  a  remarkable  instance,  occurring  in 
a  patient  with  gastritis,  I  saw  a  paroxysm  which  had  lasted  fifteen  hours,  and 
during  which  the  pulse  varied  from  220  to  240  per  minute,  speedily  subside 
after  administration  of  alkaline  remedies  and  eructation  of  gas.  Intestinal 
irritation  is  more  commonly  operative  in  children,  and  particularly  that  due 
to  intestinal  worms.  In  females,  at  the  establishment  of  menstruation  and 
in  the  climacteric,  uterine  and  ovarian  disorders  are  frequent  causes  of  par- 
oxysms of  tachycardia.  Occasionally  nasal  hypertrophies,  eye-strain,  and 
diseases  of  the  mouth  cause  reflex  excitement  of  the  cardiac  action. 

Finally,  there  is  the  group  of  cases  which  are  generally  designated  as  essen- 
tial tachycardia  or  paroxysmal  tachycardia,  and  whose  nature  seems  to  be  that 
of  a  neurosis  of  the  heart.  In  some  of  these  the  patient  presents  no  abnormal 
condition,  excepting  the  attacks  of  tachycardia ;  in  others  he  is  the  subject  of 
some  other  neurosis  with  which  the  rapid  heart  is  associated.  Various  dis- 
turbances of  the  general  health  or  of  particular  organs  may  determine  the 
attack  in  such  cases,  but  the  fundamental  cause  of  the  disease  remains  obscure. 
Paroxysms  of  this  nature  occur  in  exophthalmic  goitre,  in  epilepsy,  and  in 
hysteria.  In  the  first-named  disease  the  heart  is  usually  continuously  rapid, 
and  occasionally  subject  to  attacks  of  great  hurry.  The  essential  paroxysmal 
tachycardia,  in  which  the  cardiac  rapidity  is  due  to  an  independent  neurosis, 
has  been  considered  by  some  authors  (Trousseau  ;  Sansom)  as  a  form  of  masked 
or  abortive  Graves'  disease,  the  other  symptoms  failing  to  develop.  Some 
color  is  lent  to  this  opinion  by  the  fact  that  in  some  cases  of  exophthalmic 
goitre  paroxysmal  hurry  of  the  heart  precedes  the  other  symptoms  by  a  long 
time. 

The  "  irritable  heart "  of  soldiers,  described  by  DaCosta,  belongs  to  the 
same  group  of  cases,  though  here  the  influence  of  anxiety,  over-strain,  and 
illness  contributes  to  the  development  of  cardiac  excitability.  In  a  study 
of  many  cases  DaCosta  found  the  pulse-rate  increased  out  of  proportion  to 
the  respiration,  especially  after  exertion  ;  sometimes  prsecordial  pain,  and 
occasionally  hypertrophy  when  the  disease  had  lasted  a  considerable  length 
of  time. 

Morbid  Anatomy. — Few  opportunities  for  post-mortem  examination  pre- 
sent themselves,  and  no  characteristic  lesions  have  been  discovered.    In  certain 
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cases  of  typical  paroxysmal  tachycardia  myocardial  degeneration,  libroid  or 
fatty,  was  discovered.    Neuritis  of  the  vagus  has  also  been  observed. 

Symptoniatolog'y. — There  are  two  distinct  classes  of  cases — that  in  which 
the  rapidity  of  the  heart  is  permanent,  and  that  in  which  paroxysmal  attacks  are 
observed.  It  is  to  the  latter  class  especially  that  the  term  "  tachycardia  "  is 
applied,  and  it  is  in  cases  of  this  class  that  the  symptoms  are  most  pi'onounced. 

The  attack  of  tachycardia,  as  a  rule,  comes  on  with  great  suddenness,  and 
sometimes  entirely  without  warning  to  the  patient.  In  other  cases  vertigo, 
ringing  in  the  ears,  or  a  vague  sense  of  foreboding  may  give  an  indication  of 
the  approaching  paroxysm.  The  attack  may  last  but  a  few  minutes  or  mav 
continue  for  hours  or  days.  During  its  continuance  the  great  rapidity  of  tlie 
pulse  is  the  striking  symptom.  A  rate  of  200  is  not  unusual,  and  it  has  been 
known  to  reach  300  beats  per  minute.  The  pulse  is  small,  weak,  easily  com- 
pressible, and  frequently  irregular.  Very  often,  in  cases  of  great  rapidity, 
some  of  the  cardiac  contractions  fail  to  give  rise  to  a  corresponding  pulse-beat, 
and  we  must  therefore  count  the  heart-beats  by  auscultation  rather  than  the 
pulse.  The  patient  is  at  the  onset  more  or  less  pallid,  but  during  the  attack 
becomes  flushed,  and  may  be  distinctly  florid.  The  respirations  are  generally 
increased,  though  not  in  the  same  proportion  as  the  pulse.  Sometimes,  how- 
ever, the  respirations  are  perfectly  quiet  and  natural  when  the  pulse-rate  exceeds 
200.  This  was  the  case  in  two  of  my  patients.  Usually  there  is  dyspnoea,  and 
the  rate  of  respiration  is  generally  from  30  to  40.  The  absence  of  respiratory 
symptoms  in  certain  cases  was  taken  by  some  observers  as  an  indication  of 
stimulation  of  the  sympathetic  nerve  rather  than  involvement  of  the  vagus. 

Subjective  symptoms  are  frequently  present.  '  Usually  there  is  a  feeling 
of  constriction  at  the  heart  or  general  smothering,  and,  rarely,  the  sensation 
amounts  to  actual  pain.  Roaring  in  the  ears,  hemicrania,  vertigo,  and  a  tend- 
ency to  syncope  may  persist  throughout  the  attack.  The  sense  of  palpitation 
is  sometimes  completely  absent,  and,  indeed,  the  patient  may  feel  as  if  the 
heart  were  slowed  or  about  to  stop  its  beating  when  tlie  rate  is  inordinately 
rapid.  In  many  cases,  however,  tlie  sense  of  palpitation  coexists  with  tachy- 
cardia. The  patient's  face  gives  evidence  of  the  painful  nature  of  the  sub- 
jective sensations.  The  voice  is  generally  weak,  and  may  sink  to  a  whisper. 
Hysterical  symptoms  are  frequently  present. 

Examination  of  the  heart  shows  great  increase  in  the  rapidity  of  the  con- 
tractions. The  impulse  is  diflPuse,  forcible,  and  generally  irregular,  and  the 
lieart  may  be  slightly  enlarged.  The  first  sound  is  clear  and  ringing,  but  the 
second,  as  heard  in  the  second' right  intercostal  space,  may  be  exceedingly  weak, 
from  the  fact  that  a  smaller  quantity  of  blood  is  expelled  at  each  systole  than 
is  normally  the  case.  The  second  pulmonic  sound  may  be  accentuated.  A 
systolic  murmur  is  sometimes  heard  at  the  apex.  The  long  pause  between  the 
diastole  and  succeeding  systole  of  the  ventricle  is  sometimes  shortened,  and  tiic 
cardiac  rhythm  becomes  of  fcetal  tvpe — the  condition  described  as  embryocardia. 

The  carotid  vessels  throb  visibly,  and  a  murmur  is  heard  in  them  on  auscul- 
tation.   Pulsation  of  the  veins  may  occur  toward  the  end  of  the  attack.  The 


TACHYCARDIA. 


373 


sphygiuograni  in  tachycardia  is  not  distinctive,  but  the  extreme  frequency  of 
the  pulse  is  seen  in  the  number  of  waves  in  a  given  space.  Sometimes  the 
ordinary  characters  of  the  tracing  are  completely  effaced,  and  it  becomes  mono- 
crotic; in  other  cases  distinct  dicrotism  is  observed.  Tlie  latter  is  an  evidence 
of  the  low  arterial  tension  which  has  been  regarded  by  some  authors  as  an 
important  factor  in  producing  tachycardia.    (See  Figs.  18  and  19.) 


Fig.  18. 


Sphygmogram  from  a  case  of  Parencliyinatous  Nephritis  during  aiiattaclt  of  Tacliycardia.  Pulse-rate,  175. 

Fig.  19. 


Sphygmogram  from  a  case  of  Phthisis,  during  an  attack  of  Tachycardia.   Pulse-rate,  184.   Low  arterial 

tension ;  dicrotism. 


If  the  attack  continues  long,  more  or  less  congestion  of  the  viscera  results. 
The  liver  may  become  enlarged,  the  urine  scant,  and  cough  and  increase  of 
dy.spncea  may  denote  impaired  pulmonary  circulation.  Vertigo,  insomnia, 
and  delirium  are  indicative  of  disturbances  of  the  cerebral  circulation. 

The  termination  of  the  attack  may  be  as  sudden  as  the  onset,  and  may  be 
attended  by  eructations  or  vomiting.  In  other  cases  the  heart-action  gradually 
grows  less  frequent  until  the  normal  is  reached. 

Diagnosis. — The  distinction  between  tachycardia  and  palpitation  has  been 
referred  to,  but  in  a  majority  of  the  cases  this  distinction  cannot  be  rigidly  main- 
tained. The  sense  of  palpitation  present  in  paroxysms  of  tachycardia  is,  how- 
ever, relatively  far  less  pronounced  than  in  cases  of  ordinary  palpitation,  while 
the  pulse-rate  is  much  greater. 

Essential  tachycardia  must  be  distinguished  from  the  symptomatic  forms. 
Valvular  disease  may  be  excluded  by  careful  auscultation  of  the  heart.  Myo- 
cardial disease  is  less  readily  detected,  but  there  may  be  important  indications 
in  the  intervals  between  the  attacks  of  rapid  action,  and  the  etiological  features 
may  point  to  myocarditis. 

Essential  tachycardia  may  be  found  to  depend  upon  neurasthenia,  hysteria, 
or  obscure  exophthalmic  goitre,  and  each  of  these  conditions  must  therefore  be 
considered  in  the  final  diagnosis. 

Prognosis. — In  itself,  tachycardia  rarely  leads  to  serious  consequences.  In 
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old  persons  cerebral  hsemorrhage  might  occur  at  the  onset  of  the  paroxysm. 
Repeated  or  long-continued  attacks  sometimes  give  rise  to  hypertrophy  of 
the  heart.  Sudden  death  from  heart  failure  occurred  in  four  of  the  series 
of  eases  of  paroxysmal  tachycardia  analyzed  by  Bouveret.  In  a  case  of  mye- 
litis of  the  cervical  cord  I  saw  tachycardia  suddenly  develop,  and  in  a  few 
hours  the  patient  succumbed,  apparently  from  heart  failure.  At  the  autopsy 
the  CO  I'd  showed  numerous  small  haemorrhages  in  the  affected  area.  The 
prognosis,  as  far  as  cure  is  concerned,  is  unfavorable,  and  many  patients  grow 
discouraged  and  despondent,  thereby  adding  to  the  gravity  of  the  case.  On 
the  other  hand,  I  have  under  observation  patients  who  have  for  many  years  been 
subject  to  sudden  and  violent  paroxysms,  apparently  due  to  some  derangement 
of  the  nervous  mechanism  of  the  heart,  and  who  in  the  intervals  enjoy  excellent 
health,  and  are  exceptionally  active  in  habit.  Symptomatic  tachycardia  is  gen- 
erally relieved  when  the  primary  disease  is  removed,  but  may  remain  as  a  per- 
manent condition.  Either  the  symptomatic  or  the  essential  form  may,  as  above 
stated,  continue  for  many  years  without  disturbing  the  general  health. 

Treatment  of  Palpitation  and  Tachycardia. — Prophylactic  measures  are 
often  of  great  service  in  preventing  attacks,  and  will  be  suggested  in  individual 
cases  by  a  careful  study  of  the  patient.  In  some  instances  particular  articles 
of  diet,  flatulence,  constipation,  or  other  slight  causes  invariably  provoke  an 
attack.  The  avoidance  or  removal  of  such  causes  will  therefore  be  the  first 
point  in  the  treatment. 

During  the  paroxysm  the  patient  must  be  placed  at  absolute  rest  in  bed  and 
in  a  darkened  room.  Sometimes  the  paroxysm  may  be  cut  short  by  firm  pres- 
sure over  the  vagus  and  sympathetic  in  the  neck  or  in  the  region  of  the  ovaries. 
In  other  cases  the  use  of  the  electric  brush  in  the  ])r8ecordial  region  has  been 
attended  with  happy  results.  An  ice-bag  placed  over  the  heart  is  probably  the 
most  uniformly  satisfactory  form  of  local  treatment,  and  may  be  supplemen- 
ted by  a  draught  of  cold  water  or  by  swallowing  pieces  of  ice. 

Internally,  a  large  number  of  remedies  have  been  employed,  and  trial  alone 
will  determine  which  will  act  most  happily  in  a  given  case.  Sometimes  a 
cup  of  strong  black  coffee  will  immediately  check  the  paroxysm ;  in  other 
cases  bromide  of  potassium,  valerianate  of  ammonium  or  zinc,  asafbetida,  or 
camphor  may  be  more  serviceable.  The  most  certain  and  powerful  remedy, 
but  one  which  is  generally  to  be  held  in  reserve  or  used  with  caution,  is  mor- 
j)hine.  The  best  results  are  obtained  from  the  hyj)odcrmic  injection  of  mor- 
phine (gr.  ^L-  to  gr.  l)  with  atropine  (gr.  y^).  In  cases  in  which  a  tonic  was 
desirable  in  addition  to  the  nerve-sedative,  I  have  found  the  following  sup- 
pository of  value : 


I^.  (^uininse  sulphatis, 
Ext.  opii, 
Asafcetidaj, 
Ol.  theobrom., 
Ft.  suppositoria  No.  vj. 


3ss; 

gr.  iij  vel  gr.  vj  ; 

gr.  xviij  vel  gr.  xxx  ; 

q.  s. — M. 
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The  use  of  inhalations  of  chloroform  or  nitrite  of  amyl  has  sometimes  been 
ad\ased,  but  is  to  be  discouraged. 

During  the  interval  between  tlie  paroxysms  the  general  health  of  the  patient 
is  to  be  studied  with  care,  and  suitable  general  hygienic  and  dietetic  regulations 
instituted.  Tea,  coffee,  and  tobacco  should  be  discontinued,  and  alcohol  but 
sparingly  used,  if  at  all.  Anaemia  and  chlorosis  may  require  the  administration 
of  iron  and  arsenic,  and  general  tonics  are  frequently  of  value.  Local  treatment 
may  be  required  by  gastric  disturbances,  intestinal  parasites,  or  uterine  and 
ovarian  disease. 

For  the  cardiac  condition  itself  digitalis  in  moderate  doses  is  most  service- 
able, and  may  be  used  continuously  for  long  periods  of  time.  Its  action  may 
be  explained  in  some  cases  by  its  power  to  raise  blood-pressure,  a  lowered  state 
of  the  arterial  tension  probably  having  some  influence  in  the  occurrence  of 
tachycardia  and  palpitation.  Ergot,  arsenic,  and  nux  vomica  are  also  of  value 
in  certain  cases. 

Galvanism  of  the  vagus  and  sympathetic  has  sometimes  acted  favorably. 
The  current  should  be  weak  and  descending,  and  may  be  apj)lied  for  a  few 
moments  every  day  or  every  other  day. 

Bradycardia. 

Bradycardia  and  brachycardia  are  terms  applied  to  slow  action  of  the 
heart,  either  permanent  or  paroxysmal. 

Etiology. — Cases  of  slow  heart  may  be  divided  into  those  which  are  physi- 
ological, those  symptomatic  of  some  other  affection,  and  a  small  group  in  which 
the  bradycardia  is  of  the  nature  of  a  neurosis. 

It  is  said  that  certain  individuals  have  normally  slow-acting  hearts,  and 
that  the  tendency  may  be  inherited;  but  the  question  always  arises  whether 
there  is  not  some  underlying  disease  in  such  cases.  A  patient  of  my  own  told 
me  his  pulse  had  always  been  slow  and  that  physicians  had  commented  on  it. 
He  now  has  aortic  stenosis,  and  this  may  have  been  overlooked  in  former  years. 
The  remarkable  case  cited  by  Broadbent  of  an  athletic  young  man,  a  foot-ball 
player,  whose  pulse  was  36,  is  also  in  point.  His  sudden  death,  while  swim- 
ming, of  "  cramp  "  would  suggest  an  obscure  cardiac  disease. 

Bradycardia  is  commonly  noted  in  women  immediately  after  childbirth. 
In  about  25  per  cent,  of  women  during  the  puerperal  period  Blot  found  a  trans- 
ient fall  of  the  rate  to  40  per  minute. 

A  similar  slowing  of  the  pulse  is  noted  after  some  of  the  acute  fevers,  and 
has  been  referred  by  Traube  to  cardiac  exhaustion.  It  is  most  frequently 
observed  after  typhoid  fever,  diphtheria,  pneumonia,  erysipelas,  and  acute 
rheumatism,  and  may  sometimes  be  quite  marked,  as  in  the  instance  cited  by 
Baumgarten  in  which  the  pulse  sank  to  25  late  in  a  case  of  diphtheria,  Riegel 
analyzed  1047  cases  in  which  the  pulse-rate  was  below  60,  and  of  these  found 
a  greater  number  resulting  from  acute  fevers  than  from  any  other  cause.  Dis- 
ease of  the  digestive  tract  stood  next  in  point  of  frequency,  379  of  the  cases 
having  some  gastro-intestinal  disturbance  as  the  underlying  cause.  Chronic 
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dyspepsia,  gastric  ulcer,  cancer  of  the  oesophagus  or  stomach,  and  diseases  of 
the  liver  were  all  noted  in  this  group.  In  cases  of  jaundice  the  intoxication 
of  the  blood  is  the  direct  cause  of  bradycardia.  Disease  of  the  urinary  organs 
is  an  occasional  cause,  and  especially  when  urseniia  supervenes,  the  slowness  of 
the  heart  in  the  latter  case  doubtless  resulting  from  toxic  agents,  as  in  jaun- 
dice. Emphysema  of  the  lungs  and  other  pulmonary  affections  are  sometimes 
observed. 

Bradycardia  as  a  symptom  of  cardiac  disease  is  most  frequently  met  with 
in  cases  of  coronary  sclerosis  and  myocardial  degeneration,  particularly  fatty 
and  fibroid.  In  such  cases  the  pulse-rate  is  often  as  low  as  40  or  50,  and  has 
been  noted  at  12.  Slow  heart  is  unusual  in  valvular  disease  without  myo- 
cardial complication,  but  occurs  more  frequently  in  aortic  stenosis  than  in  any 
other  form. 

Lesions  of  the  nervous  system  sometimes  induce  slowness  of  the  heart  by 
direct  involvement  of  the  cardiac  nervous  mechanism  or  by  reflex  action.  The 
symptom  has  been  noted  in  the  early  stage  of  meningitis,  in  apoplexy,  in 
tumors  of  the  cerebrum  or  medulla,  and  in  injuries  of  the  cervical  cord. 
Czermak  was  able  to  arrest  his  own  heart  for  several  beats  by  pressure  of  the 
vagus  against  a  bony  outgrowth  from  one  of  his  cervical  vertebrte,  and  Concato 
observed  the  same  thing  in  a  patient. 

Among  the  toxic  agents  which  sometimes  induce  slowing  of  the  pulse  are 
tea,  coffee,  alcohol,  and  lead.  The  first  three,  however,  more  frequently  induce 
rapidity  or  ari'hythmia.  The  poisons  of  ur{emia  and  jaundice  are  well-known 
causes. 

The  general  condition  of  the  patient  contributes  in  some  cases  or  may  alone 
produce  i-etardation  of  the  pulse,  as  is  seen  in  occasional  cases  of  chlorosis, 
marked  anaemia,  dialietes,  profound  physical  exhaustion,  and  a  large  number 
of  diseases. 

Finally,  there  is  a  group  of  cases  in  which  bradycardia  is  associated  with 
a  neurosis  or  is  itself  of  this  nature.  In  epilepsy  there  is  sometimes  very 
marked  slowing  of  the  pulse,  and  in  a  majority  of  these  cases  more  or  less 
arrhythmia  is  associated.  In  one  case  the  rate  was  reduced  to  7  beats  per  min- 
ute (Jacobi),  and  rates  of  25  to  40  have  frequently  been  observed.  Brady- 
cardia is  also  associated  with  certain  cases  of  hysteria,  of  mania,  and  of  general 
paresis.  Finally,  paroxysms  of  slow  heart  may  occur  without  any  other  mor- 
bid symptom,  or  they  may  follow  fright  or  other  nervous  excitement  or  severe 
pain. 

The  physiological  cause  of  the  slowing  gf  the  pulse  probably  varies  in 
different  cases.  In  some,  as  those  cases  following  fevers  or  exhausting  physical 
exercises  weakness  of  the  cardiac  muscle  or  iutracardial  nervous  ganglia  prol)ably 
plays  an  important  part.  In  others  irritations  of  the  vagus,  centrally  or  in  its 
periplieral  portions,  seems  to  be  the  etiological  factor  concerned.  Reflex  stinui- 
lation  of  the  pneumogastric  centre  is  probably  present  in  the  instances  of 
bradycardia  which  result  from  diseases  of  the  digestive  tract. 

Symptomatolog'y. — Tiie  important  symptom  is  the  slow  action  of  tlie 
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lieart.  This  may  be  constant,  and  give  rise  to  no  other  symptoms,  or  may 
come  on  in  paroxsyms,  in  which  the  patient  becomes  faint  or  even  completely 
unconscious.  Sometimes  twitchings  of  the  muscles  or  epileptiform  convul- 
sions are  associated,  but  in  case  of  the  latter  it  is  probable  that  the  bradycar- 
dia is  merely  a  symptom  of  epilepsy.  These  paroxysms  may  come  on  without 
warning,  or  may  follow  certain  premonitory  symptoms,  such  as  vertigo,  roaring 
in  the  ears,  or  the  sense  of  impending  death.  The  onset  is  generally  sudden, 
and  the  return  to  the  normal  condition  is  similarly  abrupt,  though  a  gradual 
termination  is  more  frequent  than  a  gradual  onset.  The  pulse  is  weak,  small, 
and  slow ;  but  it  is  always  necessary  to  compare  the  rapidity  of  the  heart 
as  determined  by  auscultation,  with  the  rapidity  of  the  pulse,  since  some  of 
the  beats  may  be  so  weak  that  they  give  rise  to  no  pulse  at  the  wrist. 
Sometimes  every  other  beat  fails  to  produce  a  pulse- wave,  and  in  such  the 
heart-action  is  just  twice  as  frequent  as  the  pulse-rate.  The  number  of  pul- 
sations per  minute  is  often  remarkably  low.  A  rate  of  20  or  30  has  often  been 
observed,  and  several  are  recorded  in  which  the  pulse  was  but  7  or  8  per  min- 
ute. The  impulse  of  the  heart  is  weak  and  the  sounds  may  be  scarcely 
audible.  The  sphygmographic  tracing  of  the  pulse  is  not  distinctive,  but,  as  a 
rule,  the  upstroke  is  slanting,  the  curve  only  moderately  elevated,  and  the  first 
wave  markedly  prolonged.  Repeated  pulsations  on  the  down  stroke  are  com- 
monly observed. 

Diagnosis. — The  slowness  of  the  pulse  is  always  a  distinctive  symptom 
if  by  auscultation  each  ventricular  contraction  is  found  to  give  rise  to  a  pulse- 
beat.  , 

Prognosis. — Bradycardia  in  itself  is  not  a  serious  condition,  but  when  as- 
sociated with  myocardial  disease  or  cerebral  affections  the  prognosis  is  extremely 
grave.    Sudden  death  is  not  unusual. 

Treatment. — Cardiac  and  general  stimulants  are  always  of  service.  In 
cases  in  which  the  arterial  tension  is  high,  nitro-glycerin  or  nitrite  of  sodium 
may  be  used  witli  advantage.  In  other  cases  alcoholic  stimulants,  strychnine, 
and  ammonia  are  of  value.  Digitalis  tends  to  slow  the  pulse  still  more,  and 
should  therefore  be  avoided.  In  some  cases,  however,  in  which  the  power  of 
the  heart  is  distinctly  lessened,  this  remedy  is  required,  and  acts  most  happily 
in  small  doses.  It  should  only  be  used  when  the  patient  is  under  constant 
observation. 

Arrhythmia. 

Synonyms. — Allorhythmia  ;  Delirium  cordis  ;  Irregularity  of  the  pulse. 

Definition. — Cardiac  arrhythmia,  or  irregularity  of  the  pulse,  may  consist 
in  variations  in  the  force  of  the  successive  beats  or  unequal  duration  of  the 
intervals  between  the  beats. 

Etiology. — The  causes  of  arrhythmia  are  very  numerous,  but  all  act  directly 
or  indirectly  on  the  heart  or  its  nervous  mechanism.  In  certain  individuals  it 
occurs  so  habitually  that  it  would  seem  to  be  an  entireh'  normal  condition  in 
them,  as  it  is  said  to  be  in  the  new-born  infant.    In  the  first  place,  arrhythmia 
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may  be  due  to  diseases  of  the  heart  itself  or  of  the  vascular  system.  In  cases 
of  myocarditis,  acute  or  chronic,  and  of  myocardial  degeneration,  irregularity 
of  the  pulse  is  often  the  earliest  and,  throughout  the  disease,  the  most  signif- 
icant symptom.  In  these  cases  there  are  probably  often  morbid  conditions  of 
the  cardiac  ganglia,  and  in  a  few  instances  such  alterations  have  been  detected ; 
but,  on  the  other  hand,  changes  of  this  kind  do  not  always  lead  to  cardiac 
arrhythmia.  In  diseases  of  the  root  of  the  aorta  and  in  general  arterio-sclero- 
sis  I  have  frequently  noted  marked  irregularity,  especially  in  gouty  subjects. 
Valvular  disease  is  a  frequent  cause.  The  pulse  is  more  commonly  irregular 
in  disease  of  the  mitral  orifice  than  in  aortic  cases,  and  in  the  former  may 
remain  so,  though  compensation  has  been  fully  restored.  In  enlargement  of 
the  heart,  arrhythmia  is  marked  in  proportion  as  dilatation  exceeds  hyper- 
tropliy. 

The  cardiac  innervation  may  be  disturbed,  and  irregularity  of  action  result, 
directly  or  reflexly,  in  cerebral  diseases,  such  as  hsemorrhago,  concussion,  men- 
ingitis, and  tumor.  Very  common  causes  of  reflex  disturbance  are  dyspepsia 
or  other  gastric  disoixlers,  especially  when  flatulency  is  present ;  and  in  dis- 
eases of  the  liver,  the  kidneys,  the  uterus,  or  ovaries  arrhythmia  is  not  infre- 
quent. 

Finally,  there  is  the  group  of  cases  in  which  the  functional  disturbance  of 
the  heart  seems  independent  of  any  morbid  condition.  Sometimes  the  irregu- 
larity of  the  pulse  results  from  cardiac  fatigue,  as  in  persons  who  have 
been  sul)jected  to  great  and  prolonged  physical  exertion,  or  in  elderly  individ- 
uals after  ordinary  strain,  though  in  the  latter  myocardial  or  arterial  diseases 
must  always  be  suspected.  Intemperance  in  the  use  of  tea,  coffee,  or  alcohol 
is  a  very  common  etiological  factor,  and  the  frequency  with  which  excessive 
use  of  tobacco  is  noted  in  arrhythmia  has  led  to  the  term  "  tobacco  heart." 
Causes  of  this  kind  are  especially  poteut  in  antemic  and  neurasthenic  persons ; 
and  in  such  very  slight  emotional  excitement,  as  grief,  terror,  or  anxiety,  may 
determine  a  prolonged  attack  of  palpitation  and  arrhythmia  or  irregularity  alone. 
In  a  small  number  of  cases  the  disorder  partakes  of  the  nature  of  a  neurosis ; 


Fig.  20. 


Sphygmogram  from  a  case  of  General  Adynamia  and  Incipient  Phthisis,  showing  simple  intermission  of 

a  beat. 


more  frequently  it  is  associated  with  other  neuroses,  as  exophthalmic  goitre, 
hysteria,  epilepsy,  neurasthenia,  and  psychical  affections  like  melancholia. 
Varieties  and  Symptoms. — The  commonest  form  of  irregularity  is  inter- 
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mission  of  the  pulse,  in  which  an  occasional  beat  is  missed.  This  may  be  due  to 
corresponding  failure  ol"  ventricular  contraction  or  to  the  weakness  of  the  latter, 
in  which  case  the  pulse-rate  is  too  feeble  to  be  felt  at  the  wrist.  The  practice 
of  auscultation  and  the  use  of  the  sphygmogra))h  in  these  cases  is  therefore 
important. 

Sometimes  the  intermission  occurs  with  great  regularity,  so  that  each  second, 
third,  or  fourth  beat  is  followed  by  an  intermission.  The  term  "  pulsus  bige- 
minus"  is  applied  in  cases  in  which  every  second  beat  is  followed  by  an  inter- 
mission. The  first  beat  is  usually  stronger  than  the  second,  and  the  latter,  as 
a  rule,  occurs  before  the  descending  stroke  has  reached  the  base  line.  The 
intermission  may  be  due  to  the  missing  of  a  regular  beat  or  to  mere  lengthen- 
ing of  the  noi'mal  pause.  In  pulsus  trigeminus  every  third  beat  is  followed 
by  an  intermission.  These  forms  are  not  unconniionly  met  with  in  mitral 
disease,  but  occur  also  in  other  conditions,  as  in  the  sphygmogram  below 
from  a  gouty  patient  suffering  with  anterio-sclerosis,  in  which  each  third  and 
seventh  beat  alternately  is  followed  by  a  pause. 

Fig.  21. 


Sphygmogram  showing  intermission  after  each  seventh  and  third  beat  alternately. 


The  cardiac  rhythm  is  frequently  disturbed  by  inequality  in  the  force  of 
successive  beats.  A  prominent  form  of  this  is  the  pulsus  paradoxus  of  Kuss- 
raaul,  in  which  the  pulse  during  each  inspiratory  effort  becomes  more  frequent, 
but  weaker  or  entirely  abolished.  This  may  result  from  the  mechanical  com- 
pression of  the  root  of  the  aorta  by  adhesive  bands  of  mediastino-pericarditis, 
but  also  occurs  in  pericarditis  with  effusion,  in  enlargement  of  the  heart,  and 
in  certain  individuals,  habitually,  when  forced  respiration  is  practised. 

Pulsus  alternans  is  the  form  in  which  alternate  beats  are  weak  and  strong, 
the  rhythm  remaining  otherwise  undisturbed.  The  sphygmograms  below  were 
taken  from  cases  of  valvular  disease. 


Fig.  22. 


Sphygmogram  from  a  case  of  Aortic  Regurgitation,  with  great  dyspnoea,  anremia.and  cardiac  pain.  Left 
ventricle  considerably  hypertrophied  and  dilated. 
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Fig.  23. 


Sphygmograra  from  a  case  of  Aortic  and  Mitral  Valvular  Disease,  with  great  Hypertrophy  of  the  Heart, 
showing  pulsus  alternans,  the  second  beat  "  linked  "  on  the  downward  wave  of  the  first. 


Finally,  in  cases  of  extreme  dilatation,  in  exophthalmic  goitre,  in  the  last 
stages  of  valvular  disease,  and  in  other  cases  the  pnlse-beats  become  so  irregu- 
lar and  unequal  that  the  term  deliriimi  cordis  or  folie  du  cosur  is  highly  appro- 
priate. 

Fig.  24. 


Sphygmogram  showing  inequality  in  the  force  of  successive  beats.   From  a  case  of  Mitral  Di.sease  with 
moderate  disturbance  of  compensation. 


Fig.  25. 


Sphygmogram  showing  exce.':sive  rapidity  of  the  pulse  with  extreme  irregularity  in  force  and  rhythm. 
From  a  case  of  Aortic  Valve-disease  during  an  attacli  of  dyspnoea. 

The  foetal  heart-rhythm — or,  as  it  has  been  termed,  embryocardia — is 
referred  to  in  the  description  of  Hypertrophy  and  Dilatation  of  the  Heart. 
The  long  pause  following  the  second  is  shortened,  and  the  sounds  are  nearly 
alike,  but  the  pulse  may  show  no  disturbance  excepting  the  great  ra])idity. 

Arrhythmia  of  the  heart  in  itself  gives  ri.se  to  no  .symptoms,  btit,  if  marked, 
the  underlying  weakness  of  the  heart  and  the  failure  of  tiie  circulation  are 
manifested  by  the  same  symptoms  as  are  .seen  in  dilatation  of  the  heart. 
Purely  functional  arrhythmia  may  exist  for  years  without  attracting  the  atten- 
tion of  the  patient,  but  in  other  cases  it  is  associated  with  paroxysms  of  pal- 
])itation  or  with  other  subjective  sensations  which  disturb  the  patient's  mind 
and  lead  to  increase  of  the  original  trouble. 
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Diagnosis. — The  discovery  of  arrhythmia  in  itself  is  attended  with  no 
difficuky  when  the  pulse  is  carefully  examined  and  auscultation  practised.  In 
certain  cases,  however,  especially  during  typhoid  fever,  dicrotism  may  be  so 
marked  as  to  be  mistaken  for  irregularity.  The  sphygmograph  in  these 
instances  is  of  especial  value. 

In  determining  the  cause  of  arrhythmia  a  thorough  examination  of  the 
patient's  general  condition  and  of  his  habits  must  not  be  neglected.  Dyspepsia, 
in  particular,  must  be  rigidly  excluded  before  the  irregularity  is  referred  to 
organic  myocardial  disease.  Even  in  cases  of  valvular  disease  coincident 
dyspepsia  may  be  the  occasion  of  increased  irregularity  of  the  pulse.  Persist- 
ent arrhythmia  with  signs  of  weak  heart  is  held  by  Riegel  to  be  highly  sig- 
nificant of  chronic  myocarditis. 

Prognosis. — As  before  stated,  irregularity  of  the  pulse  may  be  noted  for 
years  without  any  disturbance  of  the  patient's  health.  In  other  cases  this 
symptom  is  of  ominous  significance.  The  prognosis  is  to  be  based  upon  the 
cause  of  the  cardiac  arrhythmia.  On  the  whole,  the  outlook  is  more  grave  in 
any  form  of  myocardial  or  valvular  disease  in  which  arrhythmia  occurs  than 
when  this  condition  is  absent. 

Treatment.^ — Rest  and  restricted  diet  are  always  important  factors  in  the 
treatment.  Sometimes  a  particular  article  of  diet  will  be  found  to  disagree, 
and  must  be  excluded.  Tea  and  coffee  should  be  used  with  great  moderation 
or  not  at  all.  Tobacco  must  be  given  up  entirely,  and  the  use  of  alcohol  is  to 
be  restricted  in  cases  in  which  it  seems  to  have  had  a  causative  influence.  The 
patient's  general  health  may  be  benefited  by  iron,  quinine,  or  other  tonics.  Nux 
vomica  or  strychnine,  in  particular,  is  valuable  as  a  general  tonic  and  as  a 
nutrient  to  the  heart-muscle.  In  neurotic  cases  bromide  of  potassium,  valeria- 
nate of  ammonium,  and  asafcetida  exercise  a. happy  influence.  Digitalis  is  of 
value  in  some  purely  functional  cases,  but  is  especially  useful  in  the  arrhythmia 
and  failing  compensation  of  valvular  disease  and  cardiac  dilatation. 

Angina  Pectoris. 

Synonyms. — Stenocardia;  Breast  pang;  Neuralgia  of  the  heart. 

Definition. — Angina  pectoris  is  an  affection  charactei'ized  by  severe  pain  in 
the  region  of  the  heart,  often  radiating  to  the  left  shoulder  and  arm,  and 
attended  with  a  fearful  sense  of  impending  death.  It  is  not,  as  a  rule,  an 
independent  disease,  but  occurs  symptomatically  in  a  variety  of  cardiac  affec- 
tions, though  occasionally  it  is  purely  neurotic.  It  Avas  first  described  by 
Heberden  in  1772,  and  the  autopsy  on  his  first  case  was  made  by  John 
Hunter,  himself  later  a  victim  of  the  malady.  In  its  pronounced  form  it 
is  a  rare  disease,  not  one  case  having  occurred  in  3835  successive  patients, 
according  to  Blane. 

Etiology  and  Pathology. — The  group  of  symptoms  known  as  angina 
pectoris  may  be  due  to  a  number  of  different  causes,  and  it  is  difficult  to 
classify  the  latter  in  any  wholly  satisfactory  manner.  Two  classes  of  cases 
may,  however,  be  distinguished,  both  clinically  and  pathologically.    In  one 
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the  angiiioid  manifestations  are  more  or  less  the  resnlt  of  organic  lesions  of 
the  heart  or  vascular  system,  and  the  prognosis  is  usually  of  great  gravity  ;  in 
the  other  group  the  paroxysms  are  the  expression  of  some  neurosis  or  them- 
selves constitute  a  special  neurosis  ;  and  the  prognosis  in  this  case  is  always 
favorable.  The  first  class  of  cases  has  been  termed  organic,  symptomatic,  or 
true  angina ;  the  second,  essential,  neurotic,  or  hysterical  angina.  The  cases 
in  which  the  painful  paroxysms  result  from  reflex  action  in  various  diseases  of 
the  internal  organs  have  sometimes  been  included  in  the  first  group  as  symp- 
tomatic anginas,  but  are  more  rationally  considered  with  the  non-organic  or 
neurotic  variety.  The  cause  and  pathology  vary  widely  in  the  two  forms 
and  will  therefore  be  considered  separately. 

Organic  angina  is  far  more  common  than  the  other  variety,  68  of  Gauthier's 
71  cases  having  been  of  this  form.  It  is  very  frequently  found  associated 
with  coronary  sclerosis,  with  or  without  fibroid  myocarditis  or  fatty  degenera- 
tion. These  are  by  far  the  commonest  pathological  conditions  discovered  at 
autopsy,  and  fibroid  or  fatty  heart  without  coronary  disease  may  give  rise  to 
anginoid  paroxysms.  Reference  has  already  been  made  to  this  condition  in 
aortic  regurgitation,  and  more  rarely  other  forms  of  valvular  disease  may 
occasion  true  angina.  Dilatation  or  aneurism  of  the  root  of  the  aorta  and 
atheromatous  disease  of  the  aorta  are  frequent  causes,  and  particularly  have 
I  been  struck  by  the  frequency  of  milder  forms  of  angina  in  cases  of.  slow 
aortic  sclerosis.  Obliteration  of  the  pericardial  sac  by  adhesion  of  the  layers 
is  sometimes  noted,  and  was  the  only  morbid  condition  present  in  one  of  the 
severest  cases  I  have  seen.  Mediastinal  growths  and  inflammatory  effusions 
in  the  mediastinum  are  rare  causes. 

Organic  angina  is  distinctly  more  common  in  the  male  sex  after  the  age  of 
fifty  than  in  females  or  in  young  persons  of  either  sex.  Of  the  cases  collected 
by  Gauthier,  126  were  males  and  but  34  females,  and  of  the  75  tabulated  by 
Schiitz,  64  were  in  persons  beyond  fifty  years  of  age.  The  youngest  recorded 
case  is  that  of  Dusch,  which  occurred  in  a  boy  of  eleven  years,  and  in  which 
obliteration  of  the  pericardium  and  a  calcareous  ring  in  the  groove  between  the 
auricles  and  ventricles  were  discovered  post-mortem.  The  preponderance  of 
cases  in  males  is  doubtless  due  to  the  fact  that  their  habits  of  life  and  work 
predispose  them  strongly  to  arterio-sclerosis  and  myocardial  disease  ;  and  the 
greater  frequency  of  the  affection  in  old  persons  is  due  to  the  fact  that  these 
conditions  are  more  common  in  them  than  in  the  young.  Habitual  indul- 
gence in  alcohol  or  rich  foods  and  syphilis  are  powerful  predisposing  fiictors. 
The  abuse  of  tobacco  is  also  a  potent  cause,  but  acts  rather  upon  the  nervous 
system  than  by  inducing  degenerative  cardio-vascular  lesions. 

Neurotic  angina  is  met  with  more  commonly  in  women,  though  the  pre- 
disposition is  not  nearly  so  great  as  is  that  of  males  to  the  organic  form.  It 
may  occur  at  any  age,  even  young  children  being  affected.  It  is  associated 
with  a  number  of  neuroses,  among  which  hysteria,  hypochondriasis,  epilepsy, 
and  certain  psychoses  are  prominent.  I  have  seen  violent  cases  caused  by  unduly 
frequent  and  close  child-births;  and  in  the  male  excessive  fatigue,  as  by  severe 
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mountain  climbing,  has  brought  on  severe  and  obstinate  angina.  It  is  occasion- 
ally observed  in  locomotor  ataxia,  and  may  be  induced  by  serious  emotional  dis- 
turbances. 

Laennec  referred  to  groups  of  cases  occurring  together,  and  Kleefeld  and 
Gelineau  reported  interesting  epidemics  which  were  manifestly  of  hysterical 
nature. 

Intemperance  in  the  use  of  alcohol  and  excessive  smoking  predispose  by  their 
unfavorable  influence  on  the  nervous  system.  Exposure  to  cold  is  an  important 
factor  in  the  determination  of  attacks  of  the  form  of  angina  described  by  Noth- 
nagel  under  the  title  angina  pectoris  vasomotoria,  to  which  reference  will  be 
made  below. 

Reflex  anginoid  attacks  sometimes  occur  in  hepatic,  renal,  uterine,  and 
ovarian  diseases,  and  in  affections  of  the  stomach  and  bowels. 

The  physiological  cause  or  explanation  of  anginoid  paroxysms  probably 
differs  in  different  cases,  and  there  is  doubtless  some  truth  in  each  of  the  several 
theories  offered :  (1)  Changes  in  the  cardiac  nerves  have  been  noted  by  a  num- 
ber of  observers,  and  angina  is  sometimes  regarded  as  a  neuralgia  of  the  cardiac 
plexus.  The  close  I'elations  of  the  latter  to  the  root  of  the  aorta,  and  of  its 
continuation,  the  coronary  plexus,  to  the  coronary  arteries,  seem  to  offer  an 
explanation  of  the  frequency  of  angina  pectoris  in  diseases  of  the  aorta  and 
coronary  vessels.  Lancereaux,  Hadden,  Leronx,  and  Rokitansky  demonstrated 
pathological  lesions  of  the  plexus,  the  vagus,  and  phrenic  nerve,  and  Putjakin 
found  alterations  in  the  intracardiac  ganglia.  According  to  certain  observers, 
it  is  possible  to  distinguish  clinically  between  cases  in  which  the  vagus  is 
involved  and  others  in  which  branches  of  the  sympathetic  are  implicated. 
(2)  Spasm  or  cramp  of  the  cardiac  muscle  naturally  suggested  itself  to  Heberden 
and  the  older  observers  generally,  but  convincing  proof  of  the  existence  of  such 
a  condition  is  lacking.  (3)  Increased  arterial  and  intracardiac  tension  seems 
undoubtedly  the  occasion  of  paroxysms  in  certain  cases,  as  in  aortic  regurgita- 
tion and  in  the  vasomotor  angina  of  Nothnagel.  This  explanation  would 
likewise  apply  to  the  cases  of  angina  occurring  in  association  with  sclerosis  of 
the  aorta. 

Symptomatolog-y. — Angina  pectoris  is  essentially  a  paroxysmal  disease,  the 
patient  in  the  intervals  enjoying  complete  health  or  manifesting  the  symptoms 
of  the  cardiac  or  other  disease  with  which  the  angina  is  associated.  The  par- 
oxysms come  on  with  great  suddenness,  and  may  seize  the  patient  without  a 
moment's  warning,  or  may  in  other  instances  follow  after  certain  premonitory 
symptoms,  such  as  nausea,  ringing  in  the  ears,  spots  before  the  eyes,  chilliness, 
or  ])ar8esthesia  and  change  of  color  of  the  skin.  There  is  rarely  an  outcry  at 
the  onset,  but  the  patient  immediately  suffers  the  most  extreme  pain  in  the 
lower  sternal  region,  which  he  describes  as  burning,  stabbing,  or  lacerating  in 
nature.  From  the  prsecordia  the  pain  radiates  to  the  left  shoulder  and  down  the 
inner  and  posterior  aspects  of  the  arm  to  the  elbow,  or  even  to  the  fingers.  In 
other  cases  the  pain  radiates  to  both  arms  or  very  rarely  to  the  right  alone,  and 
sometimes  it  extends  to  the  back,  the  neck,  and  the  occiput.    Associated  with 
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this  pain,  and  even  surpassing  it  in  urgency,  is  the  fearful  sense  of  impending 
death  which  manifests  itself  to  the  observer  in  the  featiu'es  of  the  patient  as  a 
more  or  less  distinctive  facies.  The  face  is  ashy-gray  or  slightly  livid,  the 
features  painfully  drawn,  distorted,  and  bedewed  with  cold  sweat.  During  the 
paroxysm  the  heart's  action  is  generally  greatly  excited  and  irregular,  and  the 
arterial  tension  increased.  The  apex-beat  is  forcible  and  diffuse,  aud  on  auscul- 
tation the  peculiar  cliquetis  or  tintement  metalllque  may  be  heard  beside  the  first 
sound.  In  other  cases  the  heart  is  but  little  disturbed,  and  sometimes,  as 
Tranbe  observed  in  himself,  the  pulse-rate  falls  during  the  attack.  The  respi- 
rations are  shallow,  jerky,  and  irregular.  The  sense  of  dyspnoea  may  be 
present,  but  is  often  entirely  Avanting,  and  the  respirations  may  be  normal 
throughout.  Abnormal  sensations  are  occasionally  experienced  in  the  area  of 
distribution  of  the  pain.  Numbness,  formications,  or  other  parsesthetic  sensa- 
tions are  not  uncommon,  and  sometimes  precede  or  follow  the  attack.  In  the 
vasomotor  form  described  by  Nothnagel  pallor,  coldness,  stiffness,  or  lividity 
are  observed,  and  may  introduce  the  paroxysm. 

The  position  assumed  by  the  patient  differs  in  the  organic  and  in  the  emo- 
tional or  neurotic  type  of  angina.  In  the  former  at  the  moment  of  onset  the 
patient  may  rush  to  an  open  window  or  to  some  other  point  of  support,  or 
clasps  his  hands  firmly  to  the  prsecordia,  and  remains  fixed  and  quiet  during 
the  attack.  In  the  nervous  form,  on  the  other  hand,  restlessness,  moaning,  or 
noisy  complaint  are  more  frequently  observed. 

The  paroxysms  may  come  on  during  sleep  or  during  the  day,  and  not  rarely 
are  determined  by  excitement,  exertion,  dietetic  indiscretions,  or,  in  the  case  of 
the  vasomotor  form,  by  exposure  to  cold.  Tiie  duration  of  the  attacks  may  be 
but  a  few  seconds  or  an  honr  or  more,  and  sometimes  they  are  repeated  every 
few  minutes  during  several  days.  In  other  cases  the  intervals  between  attacks 
are  weeks  or  months  in  duration. 

The  termination  of  the  paroxysm  is  generally  abrupt,  like  the  onset,  and 
may  be  marked  by  vomiting,  discharge  of  flatus  or  copious  light-colored  urine, 
by  a  movement  of  the  bowels,  or  by  a  paroxysm  of  coughing  and  expectora- 
tion. In  the  course  of  the  paroxysm  there  may  likewise  be  reflex  disturbances 
of  the  stomach  or  bowels  and  of  the  voice.  The  patient  may  pass  into  syncope 
or  into  coma.  Epileptiform  seizures  have  occasionally  been  observed,  and 
paresis  of  certain  muscles,  particularly  those  in  the  painful  areas,  or  of  one 
side  of  the  body,  may  be  ])resent  during  and  for  some  time  after  the  attack. 
In  the  hysterical  or  neurotic  form  attacks  of  sciatica,  hemicrania,  or  gastralgia 
may  alternate  with  paroxysms  of  angina  or  may  be  associated.  Occasionally 
the  anginoid  seizure  is  unattended  by  pain,  and  merely  consists  of  a  sense  of 
vague  fear  and  constriction,  or  the  fear  of  death  and  the  abnormal  sensations 
in  the  arm  may  completely  overshadow  pain,  though  the  latter  be  present. 

Sudden  death  during  a  paroxysm  has  not  rarely  been  observed,  and  may 
occur  in  the  first  attack,  as  in  the  case  of  the  celebrated  Dr.  Arnold  of  Rugby. 
In  these  cases  the  heart  becomes  suddenly  paralyzed  or  death  may  occur  from 
rupture  of  the  organ. 
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Diagnosis. — The  diagnosis  of  angina  can  never  be  difficult.  Occasionally 
gastralgia  or  a  crisis  of  locomotor  ataxia  causes  severe  pain  in  the  region  of 
the  heart,  but  the  characteristic  distribution  of  the  pain  and  the  sense  of 
impending  death  are  absent  in  these  cases,  and  in  the  latter  the  associated 
symptoms  Avould  indicate  the  existence  of  locomotor  ataxia. 

The  distinctions  of  the  organic  form  or  true  angina  from  the  hysterical  or 
pseudo-angina  have  l^een  especially  studied  by  Hiichard, 

The  important  points  for  diagnosis  are  the  following :  The  organic  form 
occurs  more  frequently  in  the  male  sex  and  after  the  age  of  fifty  years.  The 
paroxysms  are  usually  brought  on  by  exertion  or  like  cause,  are  rarely  periodic 
or  nocturnal ;  they  are  unaccompanied  by  marked  nervous  symptoms,  but  are 
attended  by  severe  pain  and  fear  of  death.  The  attack  is  short,  the  patient 
remains  quiet  and  motionless.  The  hysterical  form  may  occur  at  any  age,  and 
is  more  frequent  in  women  than  in  men.  The  attacks  are  spontaneous,  often 
nocturnal  and  periodic,  of  long  duration,  accompanied  by  various  nervous  symp- 
toms, but  unattended  with  the  severe  pain  and  distress  of  true  angina.  There 
is  instead  a  sense  of  distention  of  the  chest.  The  patient  is  agitated  and 
restless. 

Prognosis.— The  prognosis  of  angina  pectoris  depends  entirely  upon  the 
cause.  In  the  neurotic  form  the  outlook  is  always  favorable,  and  a  cure  is  not 
rarely  obtained.  In  the  organic  form  the  prognosis  is  extremely  unfavorable, 
and  sudden  death  may  occur  at  any  time  during  an  attack. 

Treatment. — Prophylaxis  is  always  of  importance  to  prevent  the  parox- 
ysms. The  patient  should  live  as  quietly  and  as  free  from  all  mental  and 
physical  excitement  as  may  be  possible.  In  cases  where  there  is  reason  to  sus- 
pect that  the  over-exertion  has  induced  the  attacks,  or  where  neurasthenia  exists, 
the  strict  rest-cure  may  be  insisted  on.  The  diet  should  be  simple.  Tea  and 
coffee  should,  as  a  rule,  be  forbidden,  though  in  certain  cases  little  harm  results 
from  their  moderate  use.  The  use  of  tobacco  must  be  interdicted  rigidly,  as 
also  that  of  alcohol  when  the  patient  has  suffered  from  intemperance  in  this 
respect.  In  certain  eases,  however,  especially  in  feeble  old  men,  a  little  wine 
at  dinner  aids  digestion  and  acts  as  a  most  beneficial  stimulant  and  tonic. 
Hard-and-fast  rules  cannot,  therefore,  be  laid  down,  but  the  regulations  in 
each  case  are  to  be  governed  by  the  condition  of  the  general  health  and  by  the 
previous  habits  of  the  patient.  Sometimes  the  patient's  experience  will  indi- 
cate that  certain  articles  of  diet  are  specially  and  peculiarly  injurious :  these 
must  of  course  be  forbidden. 

The  treatment  of  the  paroxysm  must  always  be  prompt  and  careful,  as 
sudden  death  has  often  been  okserved.  The  patient  should  be  placed  in  a  cool 
and  somewhat  darkened  room,  where  he  will  be  entirely  free  from  noise  or 
disturbances  of  any  kind.  An  ice-bag  placed  upon  the  prsecordial  region 
often  gives  immediate  relief,  and  may  be  supplemented  by  swallowing  of 
small  pieces  of  ice.  In  other  cases  warm  applications  are  better  borne  and 
exercise  a  more  powerful  influence  on  the  pain.    Hot  cloths  or  hot  fomenta- 
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tions  may  suffice,  or  wliere  the  cardiac  power  is  greatly  lessened  a  mustard 
poultice  is  a  valuable  stimulant. 

The  most  powerful  internal  remedy  for  the  control  of  the  paroxysms  is 
nitrite  of  amyl,  of  which  three  or  five  drops  may  be  inhaled  fronj  a  handker- 
chief. When  appropriate,  this  drug  acts  with  great  rapidity,  and  at  once 
reduces  the  pain  and  the  fearful  sense  of  constriction  and  impending  death. 
All  cases,  however,  are  not  benefited  by  amyl  nitrite.  In  general,  those  in 
which  arterial  tension  is  high  and  in  which  there  ai'e  evidences  of  vasomotor 
spasm  are  most  happily  influenced,  but  it  is  difficult  to  determine  whether  the 
drug  is  suitable  or  not  until  trial  has  been  made.  The  administration  should 
be  discontinued  immediately  if  the  patient  complains  of  uncomfortable  fulness 
in  the  head  and  if  the  face  becomes  deeply  congested.  Patients  who  suffer 
sudden  paroxysms  should  carry  with  them  small  beads  or  perles  containing 
three  to  five  drops  of  the  remedy,  which  may  be  broken  in  the  handkerchief 
and  immediately  inhaled  when  the  attack  begins. 

Nitro-glycerin  may  also  be  used  during  the  paroxysm,  and  where  rapid 
action  is  desired,  as  is  generally  the  case,  the  remedy  may  be  given  hypo- 
dermically.  One  or  two  drops  of  the  officinal  1  per  cent,  solution  may  be  given 
at  a  dose,  and  may  be  increased  when  the  patient  has  become  accustomed  to  its 
use.  Generally,  however,  nitrite  of  amyl  is  more  prompt  and  more  powerful, 
and  is  therefore  preferable  during  the  paroxysm.  In  the  intervals  nitro- 
glycerin is  of  great  value  in  cases  in  which  the  arterial  tension  is  habitually 
high.  Nitrite  of  sodium  is  also  a  valuable  remedy,  and  may  be  given  in  doses 
of  from  one  to  three  grains. 

In  cases  in  which  the  nitrites  fail  to  control  the  paroxysm  morphine  may  be 
used  hypodermically,  and  it  is  usually  well  to  add  a  small  dose  of  atropine 
fe^'-        ^'^  E^-  tstt)'  cases  does  this  fail  to  relieve  the  pain  and  check 

the  paroxysm,  but  it  is  always  advisable  to  try  the  nitrites  first. 

When  the  heart's  action  is  decidedly  weak,  diffusible  stimulants,  such  as 
ammonia,  Hoffmann's  anodyne,  ether,  and  alcohol,  with  hot  applications  to  the 
prsecordia,  are  generally  useful.  In  the  vasomotor  form  Nothnagel  recom- 
mends friction  of  the  extremities,  stimulating  liniments,  and  hot  foot  or  general 
baths. 

Injections  of  cocaine  hydrochlorate  (gr.  ^  to  gr.  ^)  have  been  recommended, 
but  have  not  proved  of  great  value.  Inhalations  of  chloroform  and  ether 
have  also  been  'recommended,  but  are  distinctly  dangerous,  and  should  not  be 
used. 

During  the  interval  between  attacks  nitro-glycerin  or  nitrite  of  sodium  may 
be  used  continuously  when  the  arterial  tension  is  persistently  high.  The  iodide 
of  potassium  is  perhaps  the  most  valuable  remedy  in  cases  in  which  arterio- 
sclerosis is  present,  and  is  especially  to  be  used  when  there  is  a  history  of 
sy])hilis.  The  drug  may  be  used  in  doses  of  five  or  ten  grains  three  times 
daily,  with  occasional  intermissions  to  ])revent  toxic  symptoms.  Prepara- 
tions of  mercury  may  also  be  useful  in  syphilitic  cases,  but  arc  far  more 
uncertain  than  the  iodide.     In  gouty  cases,  besides  the  strict  regulation 
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of  the  diet,  alkalies  or  natural  mineral  waters  are  often  of  service.  Digitalis 
is,  as  a  rule,  to  be  avoided  on  account  of  its  tendency  to  increase  arterial  ten- 
sion, but  may  be  useful  in  cases,  such  as  aortic  regurgitation,  in  which  the 
heart-power  is  failing  and  intracardial  pressure  is  increased.  Small  doses  of 
the  tincture  (Tift,  iii  to  TTL-  v),  with  equal  quantities  of  tincture  of  nux  vomica, 
will  usually  suffice. 

In  cases  of  pseudo-angina  the  treatment  is  to  be  directed  to  the  general 
nervous  condition  of  the  patient,  and  the  sedative  nervines,  like  bromide  of 
potash,  valerian,  or  valerianate  of  ammonium,  and  asafoetida,  are  especially 
useful.  At  the  same  time,  the  general  condition  of  the  patient  is  benefited  by 
tonics.  I  have  obtained  particularly  happy  results  from  the  chloride  of  gold 
and  sodium,  which  may  be  given  hypodermically  in  doses  of  a  twentieth  to 
a  fifth  of  a  grain.  The  drug,  however,  sometimes  proves  irritating,  and 
may  then  be  given  by  the  mouth.  Iron  and  arsenic  are  useful  when  anaemia 
is  marked. 

Electricity  in  some  cases  proves  valuable.  The  descending  galvanic  cur- 
rent, the  positive  pole  being  placed  over  the  neck,  the  negative  over  the  region 
of  the  heart,  seems  especially  useful.  Static  electricity  is  sometimes  employed. 
Lastly,  I  have  derived  decided  benefit  in  a  number  of  cases  from  repeated 
applications  of  the  thermo-cautery,  at  suitable  intervals,  over  the  prsecordia 
and  the  aortic  area. 

Exophthalmic  Goitre. 

Synonyms.  — Graves's  disease  ;  Basedow's  disease  :  Tachycardia  strumosa 
exophthalmica. 

Definition  and.  History. — Exophthalmic  goitre  is  an  affection  characterized 
by  enlargement  of  the  thyroid  gland,  protrusion  of  the  eyeballs,  and  by  vari- 
ous nervous  manifestations,  including  tachycardia.  It  is  essentially  a  nervous 
disease,  which  for  the  present  is  to  be  regarded  as  a  neurosis  aff^ecting  particularly 
the  cardiac  innervation.  The  disease  was  first  completely  described  by  Graves 
of  Dublin  in  1835,  and  independently  by  Basedow  in  Germany  in  1840. 

Etiolog-y. — No  age,  excepting  infancy,  is  exempt  from  the  disease,  but  it 
is  most  common  between  fifteen  and  fifty  years.  The  average  age  in  Augus- 
tus Eshner's  table  of  227  cases  was  between  thirty  and  thirty-one  years.  In 
children  the  symptoms  are  apt  not  to  be  typical,  though  some  years  since  I 
reported  a  fully-developed  case  in  a  girl  ten  years  old.  Women  are  far  more 
prone  to  be  affected  than  men. 

Direct  heredity  plays  but  a  small  part  as  an  etiological  factor,  though  occa- 
sionally several  members  of  one  family  have  been  affected.  Indirect  heredity 
through  family  tendency  to  nervous  disease  is  more  important.  Anaemia, 
exhausting  discharges,  fright,  and  mental  depression  may  all  act  as  predis- 
posing causes,  but  the  patient  may  be  seized  while  apparently  in  the  best  of 
health.  Prolonged  mental  impressions  of  a  depressing  character,  as  grief, 
anxiety,  and  the  like,  are  particularly  frequent, 

I  have  been  much  struck  with  the  frequency  with  which  marked  gastro- 
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intestinal  catarrh  has  preceded  the  development  of  this  neurosis.  The  exhaust- 
ing effects  of  impaired  assimilation  with  diarrhoeal  discharges  naturally  enhance 
the  influence  of  the  severe  irritation  of  the  nerves  of  the  stomach  and  intes- 
tines. 

Morbid  Anatomy. — The  most  important  lesion  discovered  is  the  enlarge- 
ment of  the  thyroid  gland.  As  a  rule,  this  is  more  or  less  uniform,  affecting 
all  portions  of  the  organ,  and  on  section  it  is  found  that  the  vascular  structure 
of  the  gland  is  greatly  in  excess.  The  morbid  anatomy,  therefore,  essentially 
consists  of  a  teleangiectatic  or  cavernous  condition  of  the  blood-vessels  of  the 
thyroid  gland. 

Various  changes  in  the  sympathetic  and  central  nervous  systems  have  been 
found  post-mortem,  but  none  have  been  constant,  and  none  explain  all  of  the 
symptoms.  Hale  White  reports  a  case  in  which  there  were  haemorrhages  in 
the  floor  of  the  fourth  ventricle,  and  Filehne  succeeded  in  producing  the  dis- 
ease experimentally  in  one  case  by  division  of  the  restiform  bodies.  While 
the  medulla,  therefore,  is  possibly  the  essential  seat  of  the  atFection,  it  is  not 
yet  proved  to  be  so,  and  no  theory  as  yet  announced  satisfactorily  explains  the 
disease. 

The  secondary  cardiac  changes  will  be  referred  to  in  the  Symptomatology. 

Symptomatolog-y. — The  cardinal  symptoms  are  rapid  heart,  exophthalmos, 
and  enlargement  of  the  thyroid  gland.  The  onset  may  be  acute  or  gradual.  In 
a  case  of  J.  H.  Lloyd's  at  the  Philadelphia  Hospital,  in  whom  for  some  time 
there  had  been  slight  prominence  of  the  eyeballs,  there  suddenly  developed 
rapid  action  of  the  heart,  marked  arterial  throbbing,  enlargement  of  the  thy- 
roid, vomiting,  and  diarrhoea,  with  death  in  three  days.  Usually,  however, 
the  onset  is  slow,  and  the  symptoms  referable  to  the  vascular  system  are 
the  first  to  appear. 

The  patient  complains  of  paroxysms  of  palpitation  with  moderate  dyspnoea. 
On  examination  the  heart  is  found  to  be  beating  rapidly  and  violently,  the 
apex-beat  is  in  its  usual  situation,  and  sometimes  there  is  a  soft  systolic  mur- 
mur at  the  base.  The  pulse  is  rapid  and  often  highly  irregular.  At  first  it  is 
sudden  and  bounding,  but  when  secondary  changes  have  taken  place  in  the 
heart  it  may  become  quite  feeble.  The  carotid  vessels  throb  visibly,  and  a 
systolic  murmur  is  heard  in  them.  The  capillary  pulse  of  Quincke  and  ven- 
ous undulations  may  also  be  present.  At  first  the  rapidity  of  the  heart's 
action  varies  greatly,  and  is  strongly  influenced  by  emotion  and  exertion,  but 
later  it  is  persistently  rapid,  sometimes  reaching  200  beats  per  minute.  As 
time  passes,  signs  of  cardiac  hypertrophy  and  dilatation  appear.  At  first  the 
sounds  become  excessively  loud,  and  in  one  case  could  be  heard  four  feet  from 
the  patient.  Later,  with  increasing  dilatation,  the  sounds  are  less  distinct,  and 
a  murmur  of  mitral  insufficiency  is  not  uncommonly  developed.  Slight  mitral 
endocarditis  is  occasionally  found  post-mortem.  The  pulse  in  the  later  stages 
loses  greatly  in  force,  and  may  become  excessively  irregular. 

The  enlargement  of  the  thyroid  usually  proceeds  slowly,  both  lobes  being 
afffected,  but  rarely  the  isthmus  alone.    The  enlargement  is  never  so  marked  as 
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ill  . advanced  cases  of  ordinary  goitre,  and  the  right  lobe  is  apt  to  be  larger  than 
the  left.  The  size  may  vary  from  day  to  day,  or  even  within  a  few  hours, 
being  largest  when  palpitation  is  worst.  The  superficial  veins  are  dilated, 
the  arteries  and  the  gland  itself  pulsate  strongly,  and  there  may  be  a  distinct 
arterial  thrill,  as  well  as  a  loud,  blowing,  sometimes  musical,  murmur.  Cases 
are  occasionally  met  with  in  which  the  enlargement  of  the  thyroid  is  absent 
throughout  the  entire  course  of  the  disease. 

The  exophthalmos  gives  the  patient  a  peculiarly  repulsive  appearance. 
Rarely,  it  is  the  first  symptom,  but  much  more  commonly  it  follows  the  car- 
diac disturbance.  Exophthalmos  is  never  unilateral,  but  may  be  more  marked 
on  one  side  than  on  the  other.  It  often  varies  in  degree  with  the  varying  car- 
diac conditions.  A  remarkable  symptom  in  connection  with  the  eyes  is  named, 
after  its  discoverer,  Graefe's  sign.  On  looking  downward  the  upper  lid  does 
not  follow  the  fall  as  in  health,  but  remains  in  a  state  of  spastic  elevation.  In 
some  cases  the  upper  lid  simply  lags  behind  the  moving  ball.  This  symptom 
may  be  ^jresent  when  exophthalmos  is  slight,  but  it  is  often  absent.  The  fall 
of  the  lid  on  closing  the  eye  is  not  interfered  with.  Sometimes  the  involun- 
tary winking  of  the  eye  is  lost  and  the  palpebral  angle  is  wider  than  normal 
from  retraction  of  the  upper  lid  (Stellwag's  sign).  Conjunctivitis,  and  even 
sloughing  of  the  cornea,  may  occur,  due  probably  to  the  want  of  proper  pro- 
tection. The  sensibility  of  the  cornea  is  apt  to  be  diminished  on  account 
of  the  rapid  drying  of  the  tears  on  the  exposed  surface.  The  only  important 
ophthalmoscopic  appearance  is  pulsation  of  the  retinal  vessels.  Mobius  has 
occasionally  found  insufficiency  of  convergence. 

Among  the  minor  symptoms  tremor,  either  general  or  limited  to  one  part, 
ranks  first.  It  varies  much  in  character,  sometimes  greatly  resembling  that 
of  paralysis  agitans,  but  more  usually  it  is  coarse  and  jerky,  and  occurs  only 
on  movement.  A  subjective  feeling  of  heat  and  fulness,  with  throbbing  in 
the  head,  is  very  frequent,  especially  after  slight  exertion,  and  may  be  accom- 
panied by  a  rise  of  the  temperature  of  from  one  to  three  degrees.  Violent 
blushing  and  sweating  may  be  induced  by  slight  effort  or  emotion,  and  both 
maybe  unilateral.  The  tdehe  cerebrale  of  Trousseau  may  sometimes  be  evoked. 
Recently  Charcot  has  shown  that  there  is  decreased  electrical  resistance  in  the 
skin,  due  probably  to  its  saturation  by  fluid  from  the  dilated  capillaries. 
Headache,  tinnitus  aurium,  and  insomnia  are  symptoms  occasionally  observed. 

There  is  sometimes  a  copious  secretion  of  pale  urine  before  a  paroxysm 
of  palpitation.  Glycosuria  occurs  quite  frequently,  and  intermittent  albu- 
minuria at  times.  Gowers  speaks  of  three  cases  in  which  there  was  enlarge- 
ment of  the  lymphatic  ■  glands  similar  to  that  met  with  in  lymphadenoma. 
Dark  pigmented  areas  or  diffuse  bronzing  of  the  skin,  and  indeed  true  Addi- 
son's disease,  are  sometimes  present.  In  many  cases  there  is  mild  melan- 
cholia or  mental  irritability,  and  serious  melancholia  or  violent  acute  mania  may 
occur.  Graves's  disease  maybe  present  in  paretic  dementia,  and  cases  of  recur- 
rent insanity  are  reported  in  which  with  each  outbreak  all  the  symptoms  of  • 
the  disease  under  consideration  have  appeared.    Hysterical  manifestations  are 
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common,  and  chorea,  epilepsy,  migraine,  and  various  neuralgias  are  occasional 
complications. 

Of  the  three  cardinal  symptoms,  the  rapid  action  of  the  heart  is  the  most 
constant  and  the  most  important.  Indeed,  so  frequently  is  it  the  most  promi- 
nent symptom  that  every  case  of  tachycardia  should  be  closely  studied  for 
other  evidences  of  the  disease.  Some  authors  are  even  of  opinion  that  parox- 
ysmal tachycardia  is  generally  if  not  always  a  masked  form  of  Graves's  disease. 
Sometimes  rapid  heart  and  enlargement  of  the  thyroid  alone  are  present  to  the 
end  of  the  disease. 

Diagnosis. — The  differential  diagnosis  from  common  goitre  is  usually  easy 
on  account  of  the  absence  of  cardiac  and  ocular  symptoms  in  the  latter.  It 
must  not,  however,  be  forgotten  that  a  large  bronchocele  may  by  pressure 
upon  the  vagus  and  cervical  sympathetic  cause  exophthalmos  and  mydriasis 
on  the  same  side  on  which  the  enlargement  is  greater,  and  also  rapid  action  of 
the  heart.  Aneurism  of  the  carotid  artery  may  simulate  goitre  to  some  degree, 
but  needs  only  to  be  remembered  to  avoid  error. 

Course  and  Prognosis. — The  duration  of  the  disease  varies  greatly.  As 
in  the  case  before  cited,  it  may  run  its  course  and  terminate  fatally  a  few  days 
after  the  first  pronounced  symptoms,  but,  as  a  rule,  it  lasts  several  years,  some- 
times with  periods  of  lessening  or  complete  intermission  of  the  symptoms. 
Probably  20  or  25  per  cent,  of  the  cases  recover,  but  even  in  those  which  do 
not  recover  there  may  be  distinct  and  lasting  improvement.  Failure  of  nutri- 
tion and  organic  heart  disease  make  the  prognosis  distinctly  more  grave.  The 
mortality  is  greater  in  men  than  in  women.  Death  is  sometimes  very  sudden, 
and  may  be  preceded  by  excessive  elevation  of  the  temperature. 

Treatment. — Hygienic  measures  are  in  all  cases  of  the  utmost  importance. 
Emotional  disturbances  play  so  important  a  part  in  the  causation  and  increase 
of  the  disease  that  the  patient  must  be  most  carefully  guarded  against  any 
unnecessary  excitement,  and  if  possible  should  be  removed  from  his  customary 
surroundings.  Change  of  climate  often  exercises  a  highly  beneficial  influence 
upon  the  disease,  and  doubtless  largely  by  securing  mental  tranquillity.  The  diet 
should  be  plain  but  nutritious,  and  in  bad  cases  advantage  is  sometimes  derived 
from  an  absolute  milk  diet.  The  patient  must  be  placed  at  rest,  and  in  severe 
cases  should  be  confined  to  bed.  Gentle  daily  massage  will  give  the  muscles 
exercise  and  improve  their  tone  without  exertion  on  the  jjart  of  the  patient. 

Of  the  remedies  suggested  for  the  treatment  of  this  disease,  digitalis  com- 
mends itself  at  once  as  likely  to  control  and  steady  the  action  of  the  heart, 
and  in  some  cases  it  acts  most  happily.  Small  doses  should  be  used,  and  the 
remedy  may  be  continued  for  a  long  time  if  the  action  be  favorable.  Strophan- 
thus  and  sparteine  have  been  used  as  substitutes  for  digitalis,  but  are  generally 
valueless  when  digitalis  fails.  Excessive  palpitation  is  sometimes  controlled 
by  veratrum  viride  or  aconite.  More  useful,  liowever,  tlian  any  of  these  drugs 
is  belladonna,  which  may  be  administered  in  the  form  of  the  tincture  or  of  tlie 
alkaloid  atropine.  It  should  be  used  in  ascending  doses  and  until  distinct 
symptoms  of  the  physiological  action  have  appeared. 
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In  cases  in  which  nervous  excitability  is  marked,  and  particularly  in 
hysterical  cases,  bromide  of  potassium,  valerian,  and  similar  remedies  may  be 
employed  with  advantage,  but  are  only  useful  as  temporary  expedients. 

When  the  cardiac  action  is  very  rapid,  the  local  application  of  cold  to  the 
prsecordia  is  of  great  value.  An  ice-bag  or  Leiter's  coils  may  be  placed  over 
the  heart,  or,  better  still,  fri(!tion  may  be  made  with  a  piece  of  ice.  A  smooth 
piece  should  be  briskly  rubbed  over  the  prsecordia  once,  twice,  or  three  times 
daily,  the  time  being  increased  a  little  each  day  until  fifteen  minutes  is  reached. 

Recently  a  few  cases  have  been  treated  by  feeding  with  raw  thyroid  glands 
of  the  sheep  and  by  hypodermic  injection  of  thyroid  extract,  but  with  unfav- 
orable result.  In  one  case  of  my  own  the  subjective  sensations  increased  so 
much  that  the  treatment  had  to  be  discontinued.  According  to  J.  J.  Put- 
nam, thyroidectomy  has  been  performed  some  40  times  with  but  two  deaths 
and  a  very  large  percentage  of  cures  or  improvements.  He  holds  that  any 
means  that  will  prevent  a  considerable  number  of  excitations  from  reaching  the 
irritable  centres  is  likely  to  be  beneficial  by  securing  for  them  a  partial  physio- 
logical rest.  Nothing  so  etfectually  accomplishes  this  as  thyroidectomy,  but 
the  operation  is  attended  with  risk  of  death  and  a  greater  risk  of  considerable 
temporary  prostration  and  laryngeal  ptu'esis. 

Galvanism  of  the  neck  has  been  used  with  success  in  some  cases,  and  should 
always  be  tried  if  belladonna,  digitalis,  and  the  local  use  of  cold  have  failed  to 
bring  improvement. 


MALPOSITIONS  AND  CONGENITAL  AFFECTIONS 

OF  THE  HEART. 


By  WILLIAM  PEPPER. 


MALPOSITIONS  OF  THE  HEART. 

Malposition  or  displacement  of  the  heart  may  be  congenital  or  acquired  in 
later  life. 

Of  congenital  malpositions,  the  most  important  is  dextrocardia  or  dexiocar- 
dia,  a  condition  in  which  the  heart  is  situated  to  the  right  instead  of  to  the  left 
of  the  middle  line.  The  apex-beat  is  found  in  the  fifth  interspace  of  the  right 
side,  and  the  cardiac  dulness  has  the  sa^e  boundaries  on  the  right  side  as  it  has 
customarily  on  the  left.  The  arch  of  the  aorta  curves  over  the  right  instead 
of  the  left  bronchus,  and  the  descending  and  abdominal  aorta  are  found  on  the 
right  of  the  spinal  column.  In  nearly  all  cases  the  other  viscera  are  also  dis- 
placed, the  liver  occupying  the  left,  the  spleen  the  right,  hypochondriac  region, 
and  the  stomach  and  intestines  showing  a  like  inversion  of  their  normal  posi- 
tion. Occasionally  one  or  other  of  the  viscera  may  retain  the  usual  position, 
and  in  rare  cases  the  heart  alone  is  displaced„ 

Mesocardia,  the  condition  in  which  the  heart  is  found  in  the  middle  line,  is 
normal  in  the  foetus,  and  may  sometimes  persist  after  birth.  In  the  majority 
of  such  cases  congenital  affections  of  the  heart  itself  are  present. 

A  more  serious  form  of  congenital  misplacement  is  that  known  as  ectopia 
cordis,  in  which  the  heart  is  found  immediately  beneath  the  surface  or  com- 
pletely exposed  in  the  thoracic,  abdominal,  or  cervical  regions.  In  thoracic 
ectopia  the  sternum  is  divided  in  the  middle  line,  and  the  heart  is  found  beat- 
ing beneath  the  skin,  or  the  organ  may  be  completely  exposed  to  view  with  but 
a  partial  covering  of  pericardium.  There  may,  in  extreme  cases,  be  even  com- 
plete absence  of  pericardial  covering.  The  lesser  grades,  in  which  the  heart  is 
covered  by  the  skin,  are  not  incompatible  with  prolonged  life,  but  in  cases  of 
full  exposure  the  child  lives  but  a  few  hours. 

In  cases  of  ventral  or  abdominal  ectopia  the  heart  may  occupy  a  position 
anterior  to  the  stomach,  and  has  occasionally  been  found  as  one  of  the  con- 
stituents of  an  umbilical  hernia.  Peacock  reported  a  case  of  abdominal  mal- 
position of  the  heart  in  a  man  aged  forty-seven  years,  and  Rezek  one  in  a 
man  of  thirty-two  years. 

The  rarest  and  most  serious  malposition  is  that  in  which  the  heart  occupies 
the  cervical  region.    In  certain  animals  this  condition  may  exist  without 
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influencing  the  general  health,  as  I  have  observed  in  a  cow  which  has  been 
kept  for  several  years  past  at  the  Veterinary  Department  of  the  University  of 
Pennsylvania. 

Acquired  displacements  of  the  heart  result  from  diseases  of  the  neighboring 
structures. 

The  position  of  the  heart  is  elevated  in  a  variety  of  conditions  which 
cause  distention  of  the  abdomen  and  elevation  of  the  arch  of  the  diaphragm, 
such  as  tympany,  ascites,  abdominal  tumors,  or  enlargement  of  the  liver  or 
spleen.  I  have  seen  the  heart  pushed  up  as  far  as  the  second  interspace  in  a 
case  of  extreme  tympany  in  typhoid  fever,  and  there  is  now  in  my  wards  at 
the  University  Hospital  a  boy  whose  heart  occupies  a  similar  position  as  a 
result  of  ascites  with  tympany.  When  the  displacement  occurs  suddenly, 
the  action  of  the  heart  may  be  seriously  disturbed,  whereas  in  cases  of  slow 
enlargement  of  the  abdomen,  as  in  the  second  case  referred  to,  the  heart  adapts 
itself  to  the  changed  condition  and  little  disturbance  of  its  action  may  occur. 
Upward  displacement  may  also  result  from  mediastinal  growths  or  from  con- 
traction of  the  apex  of  the  lungs. 

Downward  displacement  occurs  when  the  diaphragm  is  depressed  by  em- 
physema of  the  lungs,  and  when  the  heart  is  pushed  downward  by  the  weight 
of  an  aortic  aneurism.  A  degree  of  lowering  may  also  be  observed  in  emaciated 
persons  in  whom  the  various  abdominal  organs,  as  well  as  the  diaphragm  and 
heart,  sink  downward.  The  action  of  the  heart  is  rarely  disturbed  in  these 
cases. 

Displacement  to  the  right  or  left  may  result  from  the  pressure  of  air  or 
effusions  in  the  pleural  cavities.  Tumors  or  enlargements  of  the  spleen  or 
left  lobe  of  the  liver  may  also  aflFect  the  position  of  the  heart.  Lateral  dis- 
placement may  also  occur  in  cases  of  contraction  or  cirrhosis  of  one  of  the 
lungs  with  pleural  adhesions.  In  the  latter  instances  the  displacement  results 
from  traction  or  from  compensatory  enlargement  of  the  opposite  lung.  In  left- 
sided  pleurisy  with  effusion  it  is  not  unusual  to  find  the  heart  as  far  to  the 
right  as  the  mammary  line,  and  it  may  be  considerably  rotated  on  its  axis.  In 
acute  cases  there  is  usually  more  or  less  disturbance  of  the  heart's  action,  but 
in  cirrhosis  of  the  lung  or  in  cases  of  pleural  adhesions  marked  displacement 
may  give  rise  to  few  if  any  symptoms. 

The  heart  is  sometimes  pushed  forward  against  the  chest-wall  by  a  growth 
in  the  posterior  mediastinum,  and  may  by  its  vigorous  impulse  and  increased 
area  of  dulness  simulate  hypertrophy.  The  character  of  the  sounds  and  the 
examination  of  the  pulse  will,  however,  often  lead  to  a  correct  interpretation 
of  the  condition  present. 

Backward  displacement  may  result  from  new-growths  or  abscess  of  the 
anterior  mediastinum  and  from  pericardial  effusion. 
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CONGENITAL  AFFECTIONS  OF  THE  HEART. 

Synonyms. — Congenital  cyanosis;  Morbus  cceruleus ;  Blue  disease.  These 
names  are,  strictly  speaking,  applicable  only  to  those  cases  of  congenital  cardiac 
affections  in  which  cyanosis  is  a  symptom,  but,  as  this  occurs  in  a  great  major- 
ity of  all  instances,  the  names  may  be  taken  as  synonymous  with  the  one  used 
as  the  title  of  this  article. 

Definition. — Congenital  affections  of  the  heart  are  of  two  kinds — those 
which  result  from  foetal  endocarditis  and  myocarditis,  and  which,  for  the  most 
part,  affect  the  valves  and  orifices ;  and  those  which  are  strictly  developmental 
defects,  and  which  may  affect  any  part  of  the  organ.  Frequently  there  is  a 
combination  of  endocarditis  with  defective  development,  and  then  the  difficulty 
of  determining  the  proportion  of  each  element  in  the  case  is  very  great,  but 
even  where  the  lesion  is  a  simple  one  it  is  often  difficult  to  say  whether  it  is 
inflammatory  or  not. 

Etiology. — The  causes  which  lead  to  endocardial  or  myocardial  inflamma- 
tion in  the  foetus  are  entirely  obscure.  Undoubtedly  the  condition  of  the 
mother,  and  especially  a  depraved  state  of  the  blood,  may  play  a  part,  but  the 
exact  importance  of  such  influences  or  the  nature  of  the  pathological  conditions 
cannot  be  determined.  Disturbance  of  the  foetal  circulation  is  likewise  a  factor 
in  certain  cases,  as  is  evident  from  the  great  proneness  of  malformed  valves  to 
take  on  secondary  inflammatory  changes.  The  unusual  strain  to  which  the 
affected  parts  have  been  subjected  in  cases  of  foetal  endocai'ditis  is  comparable 
to  the  increased  pressure  and  strain  which  are  operative  in  endocarditis  and  val- 
vular disease  resulting  from  excessive  physical  exertion  in  late  life. 

Malformations  of  the  heart  result  from  retardation  or  perversion  of  the 
normal  evolutional  changes,  and  are  often  easily  accounted  for  when  the  devel- 
opment of  the  heart  is  recalled.  It  may  be  remembered  that  in  the  early  stages 
of  foetal  life  the  heart  consists  of  a  tube  bent  upon  itself  and  roughly  simulating 
an  S-shape.  Later,  a  transvei'se  constriction  divides  it  into  an  auricular  and  a 
ventricular  cavity,  each  of  which  is  subsequently  divided  into  two  by  longitu- 
dinal septa.  The  aorta  and  pulmonary  artery  are  formed  by  a  similar  parti- 
tioning of  the  common  truncus  arteriosus.  In  the  later  months  and  for  a  brief 
period  after  birth  the  adult  condition  of  the  heart  is  present,  with  the  exception 
that  there  is  an  opening  through  the  auricular  septum,  the  foramen  ovale,  and 
a  communication  between  the  aorta  and  pulmonary  artery,  the  ductus  ai'teriosns 
Botalli.  Finally,  these  are  obliterated  soon  after  birth,  and  the  development 
of  the  heart  is  completed.  A  knowledge  of  these  points  will  serve  to  elucidate 
some  of  the  defects  described  below.  The  foramen  ovale  and  ductus  Botalli 
are  necessary  during  foetal  life,  because  the  pulmonary  circulation  has  not  been 
established,  and  the  blood  must  therefore  be  diverted  from  the  lungs.  (See  Fig. 
10.)  If  for  any  reason — as,  for  example,  in  pulmonary  collapse,  pneumonia, 
or  pulmonary  stenosis — the  circulation  through  the  pulmonary  artery  remains 
impeded  at  birth,  the  foetal  condition  of  the  heart  persists,  and  may  become 
permanent.    In  these  cases  the  causes  of  the  congenital  cardiac  affection  are 
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therefore  clear ;  but  of  the  causes  leading  to  strictly  imperfect  development  or 
malformation  we  know  but  little.  Heredity  plays  an  important  part,  and  in 
certain  families  a  number  of  cases  may  occur  in  succession.    Male  children  are 

Fig.  26. 


Diagrammatic  View  of  Foetal  Circulation:  RA,  riglit  auricle  of  the  heart;  RV,  right  ventricle;  LA,  left 
auricle;  Ev,  Eustachian  valve:  LV,  left  ventricle;  L,  liver;  K,  left  kidney;  I,  portion  of  small 
intestine  ;  a,  arch  of  the  aorta ;  a',  its  dorsal  part ;  a",  lower  end  ;  f cs,  superior  vena  cava ;  vci,  infe- 
rior vena  where  it  joins  the  right  auricle :  vci',  its  lower  end  :  s,  subclavian  vessels ;  j,  right  jugular 
vein  ;  c,  common  carotid  arteries:  four  curved  dotted  arrow  lines  are  carried  through  the  aortic  and 
pulmonary  opening,  and  the  auriculo-ventricular  orifices ;  da,  opposite  to  the  one  passing  through 
the  pulmonary  artery,  marks  the  place  of  the  ductus  arteriosus;  a  similar  arrow  line  is  shown  pass- 
ing from  the  vena  cava  inferior  through  the  fossa  ovalis  of  the  right  auricle,  and  the  foramen  ovale 
into  the  left  auricle ;  hv,  the  hepatic  veins ;  vp,  vena  portae ;  x  to  vci,  the  ductus  venosus ;  iiv,  the 
umbilical  vein ;  ua,  umbilical  arteries  ;  uc,  umbilical  cord  cut  short ;  i,  i',  iliac  vessels. 

more  often  affected  than  females.  Lesions  of  the  right  heart  are  far  more  com- 
mon than  those  of  the  left  side,  the  reason  being  that  during  foetal  life  the 
former  is  the  part  of  the  organ  which  is  functionally  more  active,  and  upon 
which  any  strain  will  fall  with  greatest  force. 
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Morbid  Anatomy. — The  anatomical  changes  in  a  given  case  are  generally 
more  or  less  complicated  ;  only  occasionally  is  a  single  lesion  observed.  More- 
over, secondary  changes  are  frequently  induced  which  obscure  the  primary 
condition. 

The  developmental  abnormalities  for  the  most  part  consist  in  some  defective 
condition  of  the  interventricular  or  interauricular  septum  or  in  faulty  division 
of  the  primary  truncus  arteriosus.  Other  errors  in  development  are  occasion- 
ally observed,  but  are  of  minor  importance. 

Foetal  endocarditis  is  of  the  indurative  or  sclerotic  type  in  a  great  majority 
of  cases,  though  instances  have  been  observed  in  which  vegetations  of  acute 
endocarditis  were  detected  in  the  new-born  child.  Such  cases  as  these,  how- 
ever, are  rare.  Generally  the  endocardium  of  the  affected  part  is  thickened 
and  contracted,  and  secondary  degenerative  changes,  fatty  or  calcareous  in 
nature,  are  sometimes  observed.  These  processes  may  occur  in  previously 
normal  valves,  but  are  especially  apt  to  arise  in  those  presenting  some  malfor- 
mation ;  and  the  relative  importance  assignable  to  inflammation  or  to  errors 
of  structure  is  therefore  difficult  to  determine.  Inflammatory  changes  are  also 
frequent  about  the  edges  of  perforations  of  the  septa,  which  become  thickened 
and  roughened  or  present  the  appearances  of  acute  verrucose  endocarditis.  The 
myocardium  beneath  the  affected  portions  likewise  suffers  hyperplastic  changes, 
and  by  its  subsequent  contraction  may  contribute  to  increase  of  the  cardiac 
defect.  Occasionally  myocarditis  arises  primarily  and  unassociated  with  endo- 
carditis or  imperfections  in  development. 

It  will  be  necessary  now  to  consider  the  more  important  of  the  congenital 
affections  separately,  though  in  reality  several  are  usually  found  combined. 

1.  Stenosis  and  atresia  of  the  pulmonary  orifice,  the  })ulmonary  ai^tery,  and 
the  right  conus  arteriosus  are  the  most  common  and  important  of  the  affec- 
tions luider  consideration.  Of  181  cases  of  congenital  cardiac  affections,  Pea- 
cock found  one  or  other  of  the  above  conditions  in  119. 

Stenosis  of  the  pulmonary  orifice  is  generally  the  result  of  endocarditis. 
The  valve-segments  may  be  greatly  thickened  and  sclerotic,  or  may  be  united 
at  their  edges  so  as  to  form  a  diaphragm  with  a  narrow  orifice.  Secondary 
degenerative  conditions  and  calcification  are  not  rarely  observed.  The  conus 
arteriosus  may  be  narrowed  by  a  contracting  zone  of  myocarditis  and  endocardi- 
tis, but  more  frequently  these  are  secondary  changes,  the  original  stenosis  being 
due  to  improper  division  of  the  truncus  ai'teriosus.  Sometimes  the  pulmonary 
artery  itself  is  stenotic,  or  in  extreme  cases  its  lumen  may  be  completely  oblit- 
erated, a  fibrous  cord  alone  remaining.  These  changes  may  affect  a  consider- 
able portion  of  the  vessel,  and  even  one  of  its  branches  may  be  contracted  or 
obliterated. 

Complete  atresia  of  the  orifice,  the  conus,  or  the  artery  is  much  less  T;om- 
mon  than  is  stenosis. 

A  moderate  degree  of  stenosis  may  exist  without  any  other  defect,  but  in  a 
great  majority  of  cases  perforation  of  the  ventricular  septum  or  a  patulous 
foramen  ovale  coexists.    When  the  pulmonary  stenosis  is  developed  early  in 
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foetal  life,  the  ventricular  septum,  as  well  as  the  foramen  ovale  and  ductus 
Botalli,  remains  open ;  but  if  the  ventricular  septum  has  already  been  closed, 
the  latter  two  continue  patulous,  and  the  pulmonary  circulation  is  maintained 
through  the  left  heart,  the  aorta,  and  the  ductus  Botalli.  The  defect  in  the  ven- 
tricular septum  is  generally,  as  Rokitansky  showed,  in  its  anterior  portion,  and 
the  septum  may  at  the  same  time  be  so  deviated  to  the  left  that -the  aorta  arises 
practically  from  both  ventricles.  Occasionally  the  septum  is  almost  com- 
pletely absent.  The  communication  between  the  auricles  is  usually  through 
the  foramen  ovale,  but  there  may  be  defects  in  the  septum  proper. 

Stenosis  about  the  pulmonary  orifice  occasions  hypertrophy  of  the  right 
ventricle,  which  may  compensate  the  defect  for  many  years.  If,  however, 
there  be  complete  atresia  and  an  imperforate  septum,  the  ventricle  becomes 
atrophied  from  disuse. 

2.  Defects  of  the  auricular  septum  are  always  due  to  some  error  or  arrest 
of  development,  though  the  edges  of  the  perforation  are  often  greatly  changed 
by  secondary  endocardial  and  myocardial  inflammation.  Normally,  the  mem- 
brane of  the  foramen  ovale  becomes  attached,  and  closes  the  orifice  soon  after 
birth,  when  the  pressui'e  in  the  two  auricles  becomes  equalized  by  the  estab- 
lishment of  the  lesser  circulation.  If  for  any  reason  such  equalization  of  the 
pressure  is  prevented,  the  foramen  remains  partly  or  wholly  patulous,  as  in  the 
case  of  pulmonary,  tricuspid,  mitral,  or  aortic  stenosis,  or  in  pneumonia  or  pul- 
monary atelectasis  of  the  new-born  child.  A  patulous  condition  of  the  fora- 
men ovale  is  therefore  usually  a  secondary  lesion,  but  it  is  sometimes  detected 
in  persons  who  have  lived  to  full  adult  or  advanced  age,  and  in  whom  no  other 
lesion  is  discovered.  The  perforation  may  consists  of  a  narrow,  slit-like  aper- 
ture where  the  membrane  is  unattached,  through  which  a  probe  is  passed  with 
difficulty,  or  the  membrane  may  be  wholly  wanting,  when  the  point  of  a  finger 
may  sometimes  be  passed  from  one  auricle  into  the  other.  Occasionally  the 
membrane  is  penetrated  by  numerous  slit-like  perforations.  The  septum 
proper  is  defective  or  completely  absent  in  rare  cases,  and  there  may  thus  be 
but  a  single  auricular  chamber. 

Premature  closure  of  the  foramen  ovale  was  noted  by  Vieussens,  and  has 
been  observed  in  a  few  cases  since  his  time. 

3.  A  defective  ventricular  septum  is  a  very  common  condition,  which 
may  exist  alone,  though  more  frequently  associated  with  pulmonary  stenosis, 
perforate  foramen  ovale,  and  patulous  ductus  Botalli.  The  usual  position  of 
the  perforation  is  in  the  anterior  portion  of  the  septum ;  that  is,  in  front  of 
the  membranous  portion,  or,  as  it  has  been  termed,  the  "  undefended  space." 
There  is  thus  established  a  communication  between  the  two  ventricles,  or  in 
rare  instances  between  one  ventricle  and  the  opposite  auricle,  or  the  four  cavi- 
ties'may  communicate  with  each  other  through  a  common  opening.  A  few 
observers  have  described  cases  in  which  there  were  abnormal  communications 
between  the  two  ventricles  by  long  and  tortuous  sinuses.  Sometimes  there  are 
several  perforations,  and  occasionally  the  septum  may  be  completely  absent. 
The  edges  about  the  perforation  may  be  thickened  and  inflamed  or  rarely 
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ulcerated,  so  that  there  may  be  difficulty  in  deciding  whether  the  communi- 
cation is  inflammatory  or  not. 

4.  Congenital  lesions  at  the  tricuspid  orifice  are  much  less  common  than 
was  formerly  believed.  The  investigations  of  Fenwick  and  Leudet,  among 
others,  were  important  in  showing  that  tricuspid  stenosis  frequently  arises  in 
youth  or  early  adult  age.  Congenital  lesions  at  the  tricuspid  orifice  are  usually 
combined  with  other  defects.  In  some  cases  they  seem  entirely  due  to  foetal 
endocarditis ;  in  others  '  they  are  purely  errors  in  development.  In  cases  of 
stenosis  the  valve  and  the  tissue  about  the  orifice  are  greatly  thickened  and 
sclerotic,  and  secondary  changes,  such  as  fatty  degeneration  and  calcification, 
may  be  observed.  Sometimes  the  cusps  are  united,  so  that  the  orifice  is  closed 
by  a  diaphragm,  with  but  a  narrow  perforation.  Congenital  tricuspid  regur- 
gitation is  extremely  rare,  but  three  cases  having  been  recorded  (Eichhorst). 
In  one  of  these  (Ebstein's)  there  was  almost  complete  absence  of  the  valve, 
only  small  stumps  indicating  its  usual  situation. 

Associated  with  tricuspid  stenosis  there  is  almost  always  perforation  of  the 
auricular  septum,  and  when  the  stenosis  is  extreme  the  pulmonary  circuJation 
is  made  possible  by  accompanying  defects  in  the  ventricular  septum  or  by  a 
patulous  ductus  Btitalli  and  foramen  ovale.  The  latter  is  invariably  present 
when  thei-e  is  pulmonary  stenosis  in  addition  to  the  tricuspid  lesion. 

The  right  ventricle  becomes  more  or  less  atrophied,  especially  when  the 
pulmonary  orifice  is  also  stenotic. 

5.  Persistency  of  the  ductus  arteriosus  Botalli  is  a  very  common  afi^ection 
in  association  with  other  lesions,  but  is  rarely  present  alone.  Occasionally, 
however,  it  is  wholly  unassociated  with  other  defects,  and  may  be  found  post- 
mortem in  persons  of  advanced  age  when  no  cardiac  lesion  had  been  suspected. 
In  a  great  majority  of  cases  the  foramen  ovale  is  patulous  or  the  pulmonary 
orifice  constricted,  and  very  frequently  there  are  defects  in  the  ventricular 
septum.  The  duct  is  sometimes  abnormally  long,  at  other  times  greatly  reduced 
in  length,  and  generally  more  or  less  dilated,  especially  at  the  aortic  end,  where 
it  may  present  a  funnel-like  enlargement.  The  duct  may  be  so  short  or  con- 
tracted that  the  aorta  communicates  directly  with  the  pulmonary  artery  through 
a  foramen  ;  and  in  a  few  instances  direct  communications  between  these  vessels 
have  been  observed  at  other  points.  Absence  of  the  ductus  Botalli  is  a  rare 
condition,  as  is  also  premature  obliteration  of  its  lumen.  The  latter  condition 
is  sometimes  observed  in  cases  of  pulmonary  stenosis,  when  the  supply  of  blood 
to  the  pulmonary  artery  is  deficient. 

6.  Congenital  narrowing;  at  the  aortic  orifice  is  a  rare  condition.  Rauchfuss 
was  able  to  collect  thirty-three  cases,  and  found  that  in  the  majority  of  those  in 
which  the  narrowing  occurred  at  the  orifice  there  were  evidences  of  inflamma- 
tory contraction.  On  the  other  hand,  according  to  Dilg,  imperfect  division  of 
tlie  truncus  arteriosus  occasioned  narrowing  of  the  conns  arteriosus  in  8  of  15 
cases,  the  other  7  probably  resulting  from  endocarditis  and  myocarditis.  In 
cases  of  inflammatory  narrowing  the  sejitum  ventriculorum  is  generally  closed, 
the  foramen  ovale,  however,  remaining  patulous ;  but  when  improper  division 
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of  the  truncus  arteriosus  causes  the  defect,  the  ventricular  septum  is  usually 
also  imperfect,  and  in  these  cases  atresia  is  more  common  than  stenosis.  The 
ductus  arteriosus  is  almost  necessarily  open  in  cases  of  considerable  stenosis  or 
atresia.  The  mitral  orifice  may  be  narrowed,  and  the  valve  segments  and  the 
surrounding  tissues  thickened  at  the  same  time. 

The  left  ventricle  is  usually  smaller  than  normal,  especially  when  mitral 
stenosis  is  present,  and  the  right  ventricle  is  hypertrophicd. 

7.  Narrowing  at  the  mitral  orifice  is  a  rare  condition.  Usually  it  is  due  to 
foetal  endocarditis,  and  often  regurgitation  is  associated.  The  septum  of  the 
ventricles  is  generally  defective  and  the  foramen  ovale  patulous. 

8.  Transposition  of  the  vessels  springing  from  the  heart  is  very  rarely 
observed.  The  aorta  may  arise  from  the  right  ventricle,  and  the  pulmonary 
artery  from  the  left,  or  the  venous  trunks  may  be  similarly  transposed.  In 
either  case  the  foramen  ovale  must  remain  patulous,  and  generally  perforations 
are  present  in  the  ventricular  septum.  In  case  of  complete  transposition  of 
veins  and  arteries,  the  right  heart  assumes  the  function  of  the  left,  and  vice 
versa,  no  other  malformation  being  required  to  equalize  the  circulation. 

Certain  anomalous  conditions  may  be  found  about  the  valves,  which  in 
themselves  are  of  little  importance,  but  which  predispose  to  subsequent  endo- 
carditis. The  most  important  of  these  is  increase  or  diminution  in  the  number 
of  segments.  Not  uncommonl}^  four  leaflets  are  seen  instead  of  three  in  the  semi- 
lunar valves,  especially  the  pulmonary,  and  in  a  few  instances  as  many  as  five  seg- 
ments have  been  observed  ;  on  the  other  hand,  there  may  be  but  two.  In  these 
cases  the  function  of  the  valve  may  be  perfectly  performed,  but  very  frequently  the 
leaflets  undergo  secondary  inflammatory  changes  and  become  obstructive  or  in- 
competent. The  complete  absence  of  a  valve  has  sometimes  been  discovered,  and 
more  commonly  the  point  of  insertion  of  the  leaflets  is  somewhat  abnormal. 

Symptomatology. — The  most  important  symptom,  and  the  one  from  which 
the  disease  has  received  its  clinical  designation,  is  cyanosis,  which  occurs  in  a 
great  majority  of  cases.  Considerable  dispute  has  arisen  regarding  the  cause 
of  this  symptom,  but  an  impartial  review  of  the  evidence  is  conclusive  that 
both  the  venous  condition  of  the  blood  and  the  overfilling  of  the  venous  sys- 
tem are  important  factors. 

Cyanosis  usually  appears  within  a  few  days  of  birth,  and  may  be  noted 
when  the  child  is  born.  Sometimes,  however,  there  is  so  little  duskiness  of 
the  skin  that  it  may  be  overlooked,  excepting  when  the  child  cries,  and  in  some 
patients  there  may  never  be  any  blueness  for  many  years.  Usually,  however, 
in  marked  cases,  cyanosis  becomes  decided,  and  the  skin  may  be  intensely 
dark.  The  cyanotic  condition  of  the  skin  may,  however,  appear  and  disap- 
pear with  varying  conditions  of  the  child's  general  health.  Bronchitis  and  pul- 
monary affections  are  especially  liable  to  increase  the  cyanosis,  whereas  anaemia 
may  cause  a  complete  disappearance.  If  the  child  lives  a  few  years,  the  features 
soon  show  decided  characteristics  of  stasis  of  the  circulation.  The  nose  and  lips 
are  usually  thick ;  the  complexion,  if  not  cyanotic,  is  constantly  clouded  or  dusky ; 
the  finger-ends  are  swollen  or  "  clubbed,"  and  the  nails  sharply  curved.  The 
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development  of  the  entire  body  is  retarded,  and  the  child  remains  small,  with 
flabby  muscles  and  little  fat.  Even  the  mental  development  is  rarely  complete. 
Occasionally  there  is  protrusion  of  the  eyes,  or  exophthalmos. 

The  surface  temperature  is  often  reduced  below  the  normal  and  the 
exposure  to  damp  and  cold  is  badly  borne.  The  pulse  is  usually  small  and 
weak,  especially  upon  the  left  side.  Increasing  cardiac  weakness  is  mani- 
fested by  dyspnoea,  by  still  greater  weakness  of  the  pulse,  and  by  deepening 
cyanosis,  with  paroxysms  of  apparent  asphyxia  or  asthmatic  seizures.  Dropsy 
very  rarely  occurs.  Occasionally  convulsions  supervene  and  frequently  lead 
to  a  rapidly  fatal  termination.  Hsemorrhages  may  occur  from  the  nose,  the 
gums,  or  lungs,  and  may  afford  a  certain  degree  of  temporary  relief  to  the 
cardiac  embarrassment.  Cerebral  haemorrhage  may  occur  during  convulsions 
or  quite  apart  from  these. 

Very  frequently  there  is  constant  cough,  and  pulmonary  diseases  are  prone 
to  supervene. 

Diagnosis  and  Physical  Signs. — The  diagnosis  of  congenital  affection  of 
the  heart  is  usually  determined  by  the  presence  of  cyanosis,  but  it  must  be 
recalled  that  an  imperfect  septum  or  a  patulous  foramen  ovale  may  exist  to  the 
end  of  the  patient's  life  without  the  least  cyanosis.  On  the  other  hand,  imper- 
fect expansion  of  the  lungs  without  any  cardiac  affection,  may  cause  a  slight  de- 
gree of  blueness  of  the  skin,  which  may  persist  for  many  days.  The  diagnosis 
must  therefore  in  every  case  be  confirmed  by  physical  examination  of  the  heart. 
The  distinction  of  the  different  lesions  is  sometimes  possible,  but  in  the  great  ma- 
jority of  cases  can  only  be  approximately  accurate,  on  account  of  the  frequency  of 
combined  lesions,  and  on  account  of  the  great  difficulty  in  properly  locating  and 
timing  the  murmurs  in  young  infants.  In  older  patients  more  satisfactory  results 
are  obtained.  If  the  child  has  passed  the  twelfth  year,  the  lesion  in  a  large  pro- 
portion of  the  cases  will  be  found  to  be  stenosis  at  the  pulmonary  orifice. 

Stenosis  at  the  pulmonary  orifice  leads  to  hypertrophy  of  the  right  ventricle, 
with  bulging  of  the  lower  sternal  region  and  dulness  extending  beyond  the 
right  border  of  the  sternum.  There  is  usually  more  or  less  pulsation  to  the 
right  of  the  apex,  and  sometimes  in  the  epigastric  space.  A  thrill  may  be 
detected  in  the  second  intercostal  space  of  the  left  side,  and  in  the  same  situa- 
tion there  is  usually  heard  a  systolic  murmur,  which  may  be  transmitted  to  the 
vessels  of  the  neck,  especially  those  of  the  left  side.  The  second  sound  of  the 
heart  may  be  completely  absent  or  greatly  weakened  at  the  root  of  the  })ul- 
monary  artery.  Cyanosis  beginning  soon  after  birth,  with  enlargement  of  the 
right  ventricle,  a  systolic  murmur  plainly  heard  in  the  pulmonary  region,  and 
a  feeble  second  sound,  indicate  with  some  degree  of  probability  the  existence 
of  pulmonary  stenosis.  If  the  child  be  above  twelve  years,  the  probability 
becomes  extremely  great. 

In  cases  of  patulous  foramen  ovale  there  may  be  no  abnormal  signs  what- 
ever, or  the  signs  of  coexisting  valvular  affections  may  completely  obscure 
those  of  the  defect  in  the  septum.  A  presystolic  or  a  systolic  murmur  may  be 
heard  to  the  left  of  the  sternum  in  the  third  interspace,  and  posteriorly  over 
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the  vertebrae,  but  the  time  of  the  murmur  is  difficult  to  determine.  When 
cyanosis  without  any  abnormal  physical  sign  is  present,  perforation  of  the 
septa  must  always  be  suspected. 

When  the  ventricular  septum  is  imperfect,  there  may  be  a  loud  systolic 
murmur,  heard  with  maximum  intensity  near  the  apex,  and  transmitted  to  the 
axilla  and  the  back.   The  first  sound  of  the  heart  may  be  completely  obscured. 

The  signs  observed  in  cases  of  patulous  ductus  Botalli  are  often  largely  the 
result  of  associated  conditions.  The  right  ventricle  is  usually  enlarged,  and 
there  may  be  dilatation  of  the  root  of  the  pulmonary  artery,  causing  increase 
of  dulness  to  the  left  of  the  sternum  and  a  palpable  thrill.  A  systolic,  or 
occasionally  a  diastolic,  murmur  is  heard  over  the  upper  part  of  the  sternum, 
and  the  second  pulmonic  sound  is  accentuated. 

Congenital  aortic  and  mitral  lesions  are  so  rarely  met  with  that  their  diag- 
nosis scarcely  merits  consideration.  In  cases  in  which  there  are  combined 
lesions  the  physical  signs  may  be  so  varied  and  complicated  that  it  is  impossi- 
ble to  arrive  at  any  determination  of  the  lesions  present. 

Prognosis. — The  prognosis  of  congenital  cardiac  disease  is  extremely  grave  : 
most  cases  terminate  within  a  few  days  of  birth,  and  of  the  more  favorable 
few  survive  the-  first  decade  of  life.  Even  when  life  is  protracted  beyond 
this  point,  the  condition  of  the  patient  is  apt  to  grow  increasingly  distressing. 
Occasionally  a  defective  auricular  or  ventricular  septum,  or  a  patulous  ductus 
Botalli  is  found  post-mortem  in  persons  of  advanced  age  in  whom  no  cardiac 
lesion  was  suspected,  but  such  instances  are  rare.  Of  the  common  forms,  the 
prognosis  is  best  in  pulmonary  stenosis.  Slight  degrees  of  stenosis  at  this  orifice 
or  at  the  aortic  orifice  are  not  incompatible  with  long  life. 

A  majority  of  the  cases  which  do  not  die  soon  after  birth  develop  phthisis 
or  succumb  to  some  other  pulmonary  affection.  Cerebral  haemorrhage  and 
haemoptysis  are  among  the  occasional  causes  of  death.  Not  rarely  convul- 
sions immediately  precede  the  fatal  termination. 

Treatment. — Hygienic  measures  form  the  most  important  element  in  treat- 
ment. The  child  must  be  prevented  from  making  unnecessary  exertions,  and 
must  be  protected  against  mental  disturbances  of  all  kinds.  The  diet  should 
be  simple  and  nutritious,  and  care  is  to  be  taken  that  attacks  of  bronchitis 
may  be  avoided.  The  clothing  next  the  skin  should  be  woollen  and  carefully 
adapted  in  its  weight  to  the  season  of  the  year.  Exposure  to  drafts  and  chill- 
ing are  always  badly  borne,  and  must  therefore  be  avoided.  Constipation 
may  be  induced  by  the  sedentary  life  required,  and  may  be  obviated  by  the 
use  of  mild  salines  and  by  regulation  of  the  diet. 

Tonics  will  usually  be  necessary,  and  nux  vomica,  quinine,  and  iron  are  valu- 
able in  many  cases.  If  the  heart-power  fails,  digitalis  may  be  required,  but  its 
use  should  be  postponed  until  the  indications  of  failing  compensation  are  clear. 
Sudden  increase  of  the  cyanosis  may  require  venesection,  but  in  all  cases  it  will 
be  safer  to  make  trial  of  leeches  first.  A  few  large-sized  leeches  about  the  neck 
or  chest  may  suffice  to  restore  the  cardiac  power  by  relieving  congestion,  but  if 
they  fail  of  this  end  blood  should  be  let  directly  from  a  vein. 
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DISEASES  OF  THE  BLOOD  VESSELS. 

By  WILLIAM  PEPPER. 


DISEASES  OP  THE  ARTERIES. 

Acute  inflammatory  lesions  of  the  intima  of  tlie  aorta,  similar  to  those 
met  with  in  the  endocardium  and  upon  the  valves,  may  occur  in  association 
with  the  latter  or  as  distinct  lesions. 

Acute  Aortitis. 

Etiology. — In  the  majority  of  cases  there  is  evidence  of  some  general 
intoxication,  since  most  cases  are  found  after  typhoid  fever,  diphtheria,  pneu- 
monia, or  other  infectious  diseases.  Gout,  rheumatism,  alcoholism,  lead- 
poisoning,  and  other  conditions  have  been  cited  as  causes,  but  probably 
atheromatous  ulcers  have  been  mistaken  for  ulcerations  of  acute  aoi'titis. 

Morbid  Anatomy. — The  lesions  observed  are  similar  to  those  seen  in 
endocarditis.  Localized  thickening  of  the  intima,  with  a  capping  of  fibrin 
deposited  from  the  blood,  is  observed  in  some  cases,  while  in  others  destruc- 
tion and  ulceration  leads  to  an  appearance  like  that  of  malignant  endocardi- 
tis. Sometimes  the  fibrinous  deposits  are  as  large  as  a  cherry  or  even  larger,  as 
was  the  case  in  a  recent  instance  under  my  observation.  In  cases  of  endar- 
terial  ulceration  acute  aneurismal  dilatation  or  ru^iture  of  the  aorta  may 
occur. 

Symptomatology. — Pain  in  the  region  of  the  aortic  arch  is  usually  pres- 
ent. Sometimes  it  pai'takes  of  the  nature  of  substernal  soreness  or  tenderness ; 
in  other  cases  quite  severe  stabbing  pain  is  experienced,  and  it  may,  according 
to  Dobell,  be  referred  to  the  right  shoulder.  Palpitation  of  the  heart  and 
throbbing  of  the  vessels  are  generally  noted,  and  may  be  prominent  symp- 
toms. Moderate  fever  is  usually  present,  and  there  may  be  rigors  or  distinct 
chills.  In  the  latter  cases  the  suspicion  of  embolism  is  always  aroused,  since 
portions  of  the  fibrinous  excrescences  are  readily  broken  off  and  carried  into 
the  circulation.  The  embolic  manifestations  resulting  are  similar  to  those  in 
endocarditis,  and  their  severity  will  depend  upon  the  nature  of  the  inflam- 
matory process  in  the  aorta. 

Diagnosis. — The  diagnosis  of  acute  aortitis  cannot  be  established  with 
certainty.  The  points  which  would  distinguish  it  from  endocarditis  would 
be  the  greater  diffusion  and  intensity  of  the  thoracic  pain  and  the  absence  of 
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a  murmur  at  the  apex.  A  systolic  murmur  may,  however,  be  present  over 
the  upper  part  of  the  sternum. 

Prog-nosis. — The  outlook  is  always  grave,  and  fatal  embolism  or  rupture 
of  the  aorta  may  occur  at  any  time. 

Treatment. — Rest,  restriction  of  the  diet,  cold  applications  to  the  chest, 
and  sedatives  to  quiet  the  action  of  the  heart  may  be  employed  as  in  acute 
endocarditis.  Calomel  or  potassium  iodide  may  be  administered,  but  prob- 
ably have  no  power  to  cause  absorption  of  the  fibrinous  deposit.  In  septic 
cases  with  fever  and  chills  quinine  and  general  stimulants  should  be  em- 
ployed. 

Arterio-Sclerosis. 

Synonyms. — Endarteritis  chronica  deformans  (Virchow);  Arterio-capil- 
lary  fibrosis  (Gull  and  Sutton) ;  Atheroma. 

Definition. — Arterio-sclerosis  is  a  degenerative  and  inflammatory  disease 
of  the  vascular  system,  with  secondary  fibroid  changes  in  other  ogans.  The 
morbid  changes  may  involve  the  arteries  alone  or  may  extend  to  the  capillaries 
and  veins  as  well.  The  aorta  alone  may  be  aflPected,  but  more  commonly  arte- 
rio-sclerosis is  a  general  disease  of  the  whole  arterial  system.  It  is  difficult  to 
determine  how  much  of  the  disease  is  due  to  inflammatory  and  how  much  to 
degenerative  changes,  but  probably  in  every  case  there  is  a  mixture  of  both 
classes.  Sclerotic  changes  in  the  internal  organs  and  heart  are  rarely  absent, 
and  in  many  cases  assume  proportions  which  render  the  underlying  arterial 
changes  of  secondary  significance. 

Etiology. — Arterio-sclerosis  is  essentially  a  disease  of  old  age,  the  great 
majority  of  pronounced  cases  occurring  in  persons  beyond  forty  years  of  age. 
It  may  result  from  the  physiological  processes  of  involution  of  advanced  years, 
without  any  other  determinable  cause,  and  there  is  often  a  manifest  hereditary 
tendency  in  certain  families.  The  male  sex  is  predisposed,  because  men  are 
exposed  to  the  causes  of  the  disease  more  than  women. 

Toxic  conditions  of  the  blood  are  the  most  important  etiological  factors, 
and  ai'terio-sclerosis  plays  a  part  in  the  morbid  anatomy  of  chronic  alcoholism, 
lead-poisoning,  gout,  syphilis,  malaria,  rheumatism,  Bright's  disease,  and  dia- 
betes. In  these  cases  the  toxic  agents  may  act  directly  and  destructively,  or 
may  bring  about  the  arterial  changes  by  leading  to  contractions  of  the  periph- 
eral vessels  and  thereby  increasing  blood-pressure.  In  the  case  of  alcoholics 
and  those  who  habitually  overeat  there  is  repeated  over-filling  of  the  bloodves- 
sels, which  certain  authors  have  regarded  as  the  important  etiological  factor  in 
the  production  of  hypertension  and  subsequent  sclerosis.  In  persons  who  have 
contracted  syphilis  arterial  changes  sometimes  occur  in  early  life,  two  of  the 
most  marked  cases  I  have  recently  observed  having  occurred  in  young  men 
respectively  twenty-six  and  twenty-nine  years  old.  Another  cause  of  arterio- 
sclerosis in  young  men,  and  an  important  factor  in  cases  at  any  age,  is  muscu- 
lar exertion.  Asa  result  of  the  ph3'sical  efforts  involved  in  laborious  occupa- 
tions, such  as  mining,  blacksmithing,  and  the  like,  there  is  impediment  to  the 
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circulation  and  increased  vascular  tension,  which  gradually  induces  sclerotic 
changes  in  the  arteries. 

The  relation  of  Bright's  disease  to  arterial  sclerosis  is  by  no  means  a  con- 
stant one.  Unquestionably  in  certain  cases  primary  disease  of  the  kidneys 
leads  to  secondary  arterial  changes  by  causing  increase  of  the  blood-pressure 
or  by  direct  action  of  toxic  agents,  whereas  in  other  cases  the  renal  lesion  is 
consequent  upon  a  general  sclerosis  of  the  arteries. 

Occasionally  arterio-sclerosis  seems  to  be  dependent  upon  infectious  diseases, 
like  typhoid  fever,  scarlet  fever,  and  variola,  or  upon  a  cachectic  state  of  the 
system,  as  is  seen  in  cancer  and  tuberculosis. 

Purely  mechanical  causes  sometimes  lead  to  localized  forms  of  arterial  dis- 
ease, as  I  have  recently  seen  in  a  case  in  which  the  pulmonary  artery  to  its 
minutest  subdivisions  was  highly  sclerotic  and  atheromatous  as  a  result  of 
mitral  stenosis.  The  aorta  and  the  arteries  of  the  systemic  circulation  were 
little  atfected. 

Morbid  Anatomy  and  Pathology. — The  morbid  changes  of  the  vessels 
are  of  two  kinds — the  localized  or  nodular,  and  the  diffuse — but  in  most  cases 
there  is  a  combination  of  the  two. 

The  nodular  form  of  sclerosis  is  most  decided  in  the  aorta,  and  may  be 
unassociated  with  diffuse  thickening  of  the  aorta  or  with  alterations  of  any 
kind  in  the  smaller  vessels.  There  are  seen  upon  the  inner  lining  of  the  artery 
grayish  or  yellowish  elevations,  which  present  an  appearance  not  unlike  that 
of  cartilaginous  plates.  The  edges  are  either  abrupt  or  gradually  sloping.  In 
size  these  sclerotic  plates  vary  from  the  smallest  points  to  that  of  a  large  coin, 
and  they  may  be  so  numerous  that  the  intima  of  the  aorta  is  everywhere  irreg- 
ular and  roughened.  The  plates  are  generally  most  marked  at  the  orifices  of 
the  coronaiy  and  other  vessels,  and  may  lead  to  serious  obstruction  to  the  cir- 
culation in  these  arteries.  In  the  later  stages  degenerative  or  necrotic  softening 
occurs  within  the  plates,  and  they  are  then  composed  of  soft,  molecular  material 
or  debris,  the  lesion  at  this  period  receiving  the  name  of  "  atheromatous  abscess." 
The  latter  may  rupture  upon  the  surface  of  the  intima,  discharging  its  contents 
and  giving  place  to  the  "atheromatous  ulcer,"  an  irregular,  necrotic  area,  often 
covered  with  deposits  of  fibrin.  The  final  change  is  calcification,  which  may 
occur  in  the  base  of  the  atheromatous  ulcer  or  in  the  plates  before  their  rupture. 
True  ossification  has  occasionally  been  observed.  In  marked  cases  of  atheroma 
of  the  aorta  it  is  not  unusual  to  find  a  combination  of  the  vai'ious  lesions,  the 
intima  being  extremely  rough  and  irregular  in  appearance,  and  presenting 
deposits  of  white  thrombi  upon  the  edges  of  the  calcareous  plates  or  in  the 
fissures  between  them. 

The  same  class  of  changes  ai-e  also  seen  in  the  medium-sized  and  smaller 
arteries,  though  rarely  as  distinctly  as  in  the  aorta. 

The  media  and  adventitia  may  be  thicker  than  normal,  and  the  former  may 
present  more  or  less  calcareous  infiltration.  In. other  cases,  however,  and  par- 
ticularly when  localized  dilatations  of  the  vessel  are  present,  the  middle  and 
outer  tunics  are  thinned  and  degenerated. 
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Microscopically,  the  earliest  change,  as  Koster  pointed  out,  is  infiltration 
surrounding  the  vasa  vasorum  of  the  media  and  adventitia.  Subsequently  the 
muscle-fibres  of  the  media  undergo  hyaline  and  fatty  degenerations.  Following 
this,  the  subendothelial  tissue  of  the  intima  proliferates  and  produces  the  scle- 
rotic plates  which  are  the  striking  macroscopic  feature.  These  consist  of  dense 
sclerotic  tissue,  containing  brightly-staining  cells  and  often  having  a  decided 
hyaline  appearance.  The  subendothelial  thickening  may  be  looked  upon  as 
in  some  measure  compensatory  of  the  weakened  condition  of  the  media  and 
adventitia,  and  as  contributing  to  the  preservation  of  the  normal  lumen  of 
the  vessel.  Though  these  formations  do  project  from  the  surface  as  nodules 
when  the  vessel  is  examined  post-mortem,  experiment  has  shown  (Thoraa) 
that  under  a  pressure  of  mercury  equal  to  the  normal  blood-pressure  the 
nodule  merely  fills  what  would  otherwise  be  a  depression  on  the  inner  lining 
of  the  vessel.  In  the  final  stages,  when  degenerative  changes  have  taken 
place,  the  atheromatous  abscess  is  composed  of  granular  debris,  and  may  con- 
tain cholesterin  plates  and  fat-needles. 

The  diffuse  form  of  sclerosis,  unassociated  with  the  nodular,  is  more  fre- 
quently met  with  in  the  smaller  arteries  than  in  the  aorta.  It  is  frequently 
seen  in  strongly-built,  muscular  men  whose  work  has  been  laborious  and  who 
have  been  much  exposed.  In  senile  sclerosis  there  is  also  diffused  thickening, 
though  here  nodular  elevations  are  also  present  as  a  rule.  The  arteries  are 
thickened  and  dilated,  and  at  the  same  time  lengthened,  so  that  they  become 
more  or  less  tortuous.  In  an  extreme  instance  I  saw  the  brachial  artery  com- 
pletely turned  upon  itself,  so  as  to  form  a  loop  which  could  be  distinctly  seen 
under  the  skin.  The  intima  presents  spots  of  dull-white  appearance,  but  not 
the  distinct  nodules  before  described.  There  may  also  be  areas  of  degeneration 
or  atheroma.  Microscopically,  the  subendothelial  tissue  of  the  intima  is  greatly 
thickened,  and  the  muscle-fibres  in  the  media  are  variously  degenerated.  Some- 
times the  fibres  are  distinctly  fatty  or  necrotic,  at  other  times  they  are  con- 
verted into  hyaline  material,  and  every  resemblance  to  muscular  tissue  may  be 
lost.  In  senile  cases  considerable  calcareous  deposition  may  occur,  and  the 
vessels  may  be  converted  into  rigid  tubes.  The  adventitia  is  thickened  and 
dense. 

In  marked  cases  thickening  of  the  capillaries  is  not  uncommon,  and  there 
may  be  complete  obliteration  of  their  lumen  in  certain  situations,  as  in  the 
glomeruli  of  the  kidneys.  Obliterative  endarteritis  may  also  occur  in  the 
smaller  arteries.  The  latter  has  been  regarded  as  more  characteristic  of  syph- 
ilitic sclerosis  than  of  other  forms.  Involvement  of  the  veins,  or  phlebo- 
sclerosis,  is  sometimes  met  with,  especially  in  the  lower  extremities,  but  very 
rarely  reaches  high  grades.  Cases  in  which  the  arteries,  capillaries,  and  veins 
are  all  involved  have  been  very  appropriately  designated  "  angio-sclerosis." 

Arterio-sclerosis  is  far  more  commonly  present  in  the  aorta  than  in  other 
vessels.  It  is  most  marked  in  the  ascending  part  of  the  arch,  and  diminishes 
in  severity  in  the  transverse  portion,  in  the  descending  part,  in  the  thoracic  and 
abdominal  aorta.    The  order  of  frequency  with  which  other  vessels  are  affected 
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has  been  stated  by  Rokitansky  to  be — splenic,  iliac,  femoral,  coronary,  the 
cerebral  vessels,  the  uterine,  brachial,  internal  spermatic,  common  carotid,  and 
hypogastric.  The  arteries  of  the  stomach  and  the  mesenteric  vessels  are  rarely 
involved,  and  the  pulmonary  least  commonly,  excepting  in  cases  of  mitral  dis- 
ease or  other  conditions  which  impede  the  pulmonary  circulation. 

Associated  Changes  in  the  Vascular  System  and  Internal  Viscera. — In  the 
early  stage,  when  the  elasticity  of  the  aorta  and  other  arteries  has  been 
impaired  by  degeneration  of  the  media  and  adventitia,  there  is  increased 
demand  upon  the  heart  and  in  consequence  hypertrophy  is  commonly  present. 
In  senile  cases,  however,  there  is  quite  as  often  no  enlargement,  and  there  may 
even  be  brown  atrophy.  At  the  same  time,  if  the  coronary  vessels  are 
narrowed  at  their  orifices  or  in  their  continuity,  fibrous  myocarditis  is  nearly 
always  associated,  and  may  contribute  greatly  to  the  increased  size  of  the 
heart.    In  the  later  stages  there  is  usually  some  fatty  degeneration  as  well. 

The  weakened  arteries  are  prone  to  undergo  dilatation,  with  formation  of 
aneurisms.  The  time  when  this  occurs  is  limited,  according  to  Thoma,  to  a 
period  of  about  a  year's  duration,  occurring  at  about  the  fortieth  year  of  life, 
this  date  being  that  which  precedes  the  compensatory  thickening  of  the 
intima.  After  this  time  aneurisms  are  less  apt  to  be  developed.  Miliary 
aneurisms  are  found  especially  in  the  brain,  and  may  occasion  cerebral  haemor- 
rhage. Miliary  aneurisms  were  found  by  Demance  in  four  cases  of  dissemi- 
nated cerebral  and  spinal  sclerosis,  and  by  Mendel  in  one  of  general  paresis ; 
and  the  arterio-sclerosis  was  regarded  by  both  observers  as  an  essential  element 
in  the  pathology  of  the  disease  in  question. 

Sclerosis  of  the  vessels  and  interstitial  tissue  of  the  kidney,  the  liver,  and 
the  pancreas  is  a  most  important  part  of  the  morbid  anatomy.  The  kidney 
may  be  contracted  and  hard,  with  more  or  less  adherent  capsule,  and  on 
microscopic  examination  insterstitial  overgrowth  of  fibrous  tissue  and  sclerosis 
and  hyaline  degeneration  of  the  glomerular  and  other  vessels  are  observed. 
Analogous  changes  are  seen  in  the  liver,  the  pancreas  and  other  organs. 

Symptomatology. — Arterio-sclerosis  may  be  a  latent  disease,  remaining 
unsuspected  until  the  lesions  are  discovered  at  the  autopsy.  In  other  cases 
the  symptoms  are  so  mild  that  little  attention  is  j^aid  to  them,  though  the 
condition  would  be  evident  on  careful  examination. 

No  uniform  clinical  course  can  be  sketched,  for  the  symptoms  of  the  disease 
vary  widely  according  to  the  vessels  involved.  It  is  useful,  therefore,  to 
recognize  certain  types,  such  as  the  cardio-vascular,  the  renal  or  vaso-rcnal, 
and  the  cerebral  forms. 

Cardio-  Vascular  Type — The  important  condition  in  the  early  stages  is  the 
increased  arterial  tension,  and  upon  this  depend  the  various  symptoms.  The 
pulse  at  the  wrist  is  peculiarly  hard  and  incompressible.  This  is  due  to 
increase  of  the  thickness  of  the  wall,  as  well  as  to  increased  tension,  but  it 
may  be  difficult  to  estimate  the  amount  of  the  latter  on  account  of  the  rigidity 
of  the  artery.  Sometimes  in  later  stages,  when  calcification  has  become  marked, 
the  walls  may  be  so  stiffened  that  no  pulse  at  all  is  palpable,  but  the  artery  may 
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be  felt  as  a  rigid  cord,  or  so  irregularly  thickened  by  nodules  that  the  sensa- 
tion imparted  to  the  finger  is  likened  to  that  of  a  bird's  trachea.  The  cha- 
racter of  the  wave  is  slow  and  deliberate — the  pulsus  tardus.  The  rate  is 
usually  diminished,  and  a  comparison  of  the  time  of  the  pulse  with  that  of  the 
apex-beat  may  show  decided  retardation  of  the  wave,  due,  of  course,  to  loss  of 
arterial  elasticity.  The  sphygmogram  shows  a  gradual  ascent  with  a  broad  top 
and  sustained  wave.  The  tidal  wave  is  often  very  marked,  and  the  dicrotic  notch, 
as  a  rule,  indistinct  or  obliterated  (Fig.  27).    The  increase  of  arterial  tension 


Fig.  27. 


Sphygmogram  from  a  case  of  marked  Arterio-sclerosis,  in  a  man  aged  60  years.   Vertigo,  headaches, 

mechanical  angina. 


is  due  to  the  impediment  to  the  circulation  in  the  arteries  and  to  increased 
action  of  the  heart.  The  latter  soon  leads  to  hypertrophy,  which  may  be 
recognized  by  increased  dulness  extending  to  the  left  and  downward.  On 
au.scultation  a  decidedly  accentuated,  oft-times  ringing,  second  sound  is  heard 
over  the  root  of  the  aorta,  and  serves  as  an  indication  of  the  increased  aortic 
tension.  The  first  sound  of  the  heart  is  comparatively  weak,  and  when  the 
ventricle  is  dilated  or  when  myocardial  degeneration  has  supervened,  a  systolic 
murmur  is  not  rarely  audible  at  the  apex.  The  root  of  the  aorta  may  be  so 
much  dilated  as  to  occasion  distinct  dulness  under  the  manubrium  sterni,  and 
the  transverse  portion  of  the  arch  may  be  elevated  so  much  that  it  can  be  felt 
by  pressing  the  finger  backward  and  downward  in  the  supra-sternal  fossa.  A 
feeling  of  constriction  about  the  heart  is  not  uncommon,  and  there  may  be 
repeated  palpitations  or  attacks  of  angina  pectoris.  The  latter  occur,  in  ca.ses 
in  which  the  aortic  arch  alone  is  diseased  as  a  result  of  dilatation  or  possibly 
from  implication  of  Pacini's  bodies,  which  have  been  found  in  the  walls  of  the 
aorta  ;  but  angina  pectoris  is  a  serious  symptom,  more  particularly,  in  the  cases 
in  which  the  coronary  arteries  are  also  involved,  and  in  which  fibrous  myo- 
carditis has  been  established.  In  beginning  cases  I  have  frequefltly  noted 
slight  substernal  pains,  with  palpitation  and  dyspnoea  coming  on  after  exertion, 
and  occasionally  mild  and  irregular  fever  with  rigors  are  observed. 

When  the  hypertrophy  of  the  ventricle  is  decided,  there  may  be  a  con- 
scious throbbing  of  the  vessels  and  an  uncomfortable  feeling  of  fulness  in  the 
head.  At  the  same  time,  ophthalmoscopic  examination  may  reveal  marked 
pulsation  and  sclerotic  changes  in  the  retinal  arteries  as  well  as  dilatation  of 
the  veins,  and  whitish  spots  of  degeneration  in  the  retina  itself.  The  arteries 
may  be  distinctly  narrow  in  certain  portions,  and  the  walls  may  present  areas 
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of  hyaline  degeneration,  or  occasionally  miliary  aneurisms.  In  these  cases, 
however,  the  cerebral  vessels  are,  as  a  rule,  coincidently  diseased,  and  the 
cerebral  type  of  the  disease  is  apt  to  be  noted. 

Finally,  in  cardio- vascular  cases  the  power  of  the  heart  grows  inadequate 
as  a  result  of  increasing  dilatation  or  myocarditis,  and  the  circulation  fails. 
The  blood-pressure  now  becomes  decreased,  the  pulse  grows  weak  and  small, 
and  is  often  more  frequent  than  normal,  thougli  bradycardia  not  rarely  persists 
throughout.  Functional  cardiac  murmurs  may  now  be  developed,  or  if  the 
sclerotic  changes  have  extended  to  the  aortic  valves,  organic  defects  of  the 
valve  may  be  present.  The  functional  murmur  may  be  mitral  or  aortic,  and 
is  always  regurgitant.  Attacks  of  palpitation  occur  with  greater  frequency  ; 
the  heart's  action  may  be  persistently  irregular ;  and  dyspnoea  is  developed  on 
slight  exertion.  Syncopal  attacks  or  constant  faintness  may  be  marked,  and 
pai'oxysms  of  cardiac  asthma  sometinies  assume  a  promiueut  place  in  the 
symptomatology.  Emphysema  and  chronic  bronchitis  not  rarely  add  to  the 
respiratory  difficulty,  and  congestions  of  the  internal  organs,  as  in  valvular 
disease,  give  evidence  of  the  failing  circulation.  A  little  dropsy  in  the  feet  is 
not  uncommon,  but  anasarca  is  rarely  observed.  The  urine,  which  during  the 
stage  of  compensation  and  hypertension  was  copious,  light-colored,  and  rarely 
albuminous,  now  becomes  decreased  in  quantity  and  more  constantly  contains 
albumin. 

At  any  stage  portions  of  the  white  thrombi  attached  to  the  roughened 
intima  may  be  broken  off  and  carried  as  emboli  to  the  various  internal  organs. 
In  senile  cases  advancing  endocai'ditis  or  occlusion  of  the  peripheral  vessels  by 
emboli  or  thrombi  may  occasion  gangrene  of  the  extremities. 

Vaso-renal  Type. — The  renal  changes  characteristic  of  arterio-sclerosis  may 
be  slowly  developed  in  a  case  which  has  presented  the  symptoms  of  cardiac  and 
arterial  disease,  or  may  occur  without  previous  evidences  of  arterial  disease. 
The  quantity  of  the  urine  becomes  greatly  increased,  the  specific  gravity  is 
diminished,  the  color  light,  and  a  small  quantity  of  albumin  with  hyaline 
casts  is  detected.  Hypertrophy  of  the  left  ventricle  and  accentuation  of  the 
aortic  second  sound  is  noted,  as  in  cases  of  primary  renal  disease.  Dyspnoea 
and  asthmatic  seizures  are  not  uncommon.  It  is  often  difficult,  and  in  certain 
cases  probably  impossible,  to  determine  whether  the  renal  condition  is  sec- 
ondary or  primary  to  the  vascular  sclerosis.  In  some  cases,  however,  the 
changes  in  the  urine  are  gradually  developed  after  the  evidences  of  general 
arterial  disease  have  become  established,  and  in  these  the  nature  of  the  renal 
condition  is  apparent. 

Cerebral  Type. — In  certain  cases  headache,  tinnitus  aurium,  and  vertigo  are 
the  only  symptoms  present  throughout  the  disease.  In  others  syncopal  attacks 
or  transitory  palsies  or  aphasia  evidence  the  disturbance  of  cerebral  circulation. 
Symptoms  of  this  kind  may  occur  in  persons  of  apparently  robust  liealth,  but 
are  especially  marked  and  significant  in  the  aged  and  infirm.  Gradually 
degenerative  changes  in  tlic  brain  are  developed,  and  arc  indicated  clinically 
by  loss  of  memory,  increasing  weakness  of  intellect,  and  other  symptoms  of 
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anaemic  softening  of  the  brain.  Cerebral  haemorrhage  may  occur  before 
degenerative  changes  have  been  established,  but  is  more  frequent  subse- 
quently. Transitory  disturbances  of  vision  are  sometimes  noted.  The  asso- 
ciation of  arterio-sclerosis  with  certain  cases  of  locomotor  ataxia,  dissemi- 
nated sclerosis,  and  general  paresis  has  been  observed. 

Cirrhosis  of  the  liver  and  pancreas  are  not  often  marked,  and  rarely 
occasion  notable  symptoms.  The  area  of  liver  dulness  may  be  decreased,  and 
there  may  be  congestion  of  the  portal  circulation  ;  but  the  hepatic  symptoms 
are  generally  obscured  by  the  more  serious  disturbances  of  the  circulation  and 
of  the  renal  function. 

Diagnosis. — Thickening  of  the  peripheral  arteries,  either  the  radial, 
brachial,  or  temporal,  hypertrophy  of  the  heart,  and  increased  arterial  tension, 
with  accentuation  of  the  aortic  second  sound,  are  important  points  in  the  diag- 
nosis. If  all  are  present,  the  diagnosis  may  be  positively  asserted.  The  pres- 
ence of  arcus  senilis  is  a  confirmatory  sign,  though  too  much  stress  has  prob- 
ably been  laid  upon  it,  as  I  have  seen  the  most  marked  arterio-sclerosis  and 
athefoma  unattended  by  the  least  haziness  at  the  sclero-corneal  junction. 

The  differentiation  of  arterio-sclerosis,  with  dilatation  of  the  heart  or  fibrous 
myocarditis,  from  valvular  disease  may  be  impossible  when  the  murmurs  of 
relative  incompetency  of  the  valves  are  present ;  but  with  rest  and  cardiac 
tonics  the  heart  may  regain  its  power  and  the  murmurs  may  disappear.  In 
any  case  the  treatment  would  be  the  same,  and  the  diagnosis  is  therefore  a 
matter  more  of  scientific  than  of  practical  importance.  The  same  may  be  said 
of  the  differentiation  of  primary  renal  contraction  from  that  which  is  second- 
ary to  arterio-sclerosis. 

Prognosis — When  sclerotic  changes  have  taken  place  in  the  arteries,  there 
is  probably  never  restoration  of  the  normal  condition,  though  Luzet  asserts 
that  he  saw  the  thickening  of  the  peripheral  arteries  disappear  in  a  syphilitic 
case  under  specific  treatment.  When  arterial  tension  is  greatly  increased, 
palpation  of  the  peripheral  arteries  may  so  nearly  simulate  sclerosis  of  the 
walls  that  the  single  observation  of  Luzet  is  not  free  from  doubt. 

The  prognosis,  as  far  as  life  is  concerned,  is  not  unfavorable,  for  many 
persons  live  to  advanced  age  in  whom  arterio-sclerosis  began  at  a  compara- 
tively early  period.  The  danger  of  renal  and  cardiac  disease  is  always  present, 
and  embolism  or  cerebral  haemorrhage  may  cause  sudden  death  at  any  time.  A 
rare  cause  of  death  is  rupture  of  the  aorta  at  the  seat  of  an  atheromatous 
ulcer. 

Treatment. — Much  might  possibly  be  done  to  prevent  the  disease  if  suit- 
able hygienic  and  dietetic  measures  could  be  taken  in  advance,  but  this  is, 
as  a  rule,  manifestly  impracticable.  When  recognized  early,  a  quiet  manner 
of  life  and  the  correction  of  any  habits  which  are  known  to  produce  the  disease 
would  serve  to  limit  the  extension  of  the  process;  and  when  possible  such  regu- 
lations must  be  enforced.  The  diet  should  be  plain  and  non-stimulating. 
Huchard  has  particularly  emphasized  the  value  of  milk  in  cases  in  which  the 
renal  function  is  inadequately  performed.    When  there  is  a  distinct  history  of 
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syphilis,  the  iodide  of  potassium  should  always  be  used,  and  even  when  the 
patient  has  not  had  syphilis  this  drug  may  be  of  value.  It  should  be  given 
in  doses  of  three  to  ten  grains  three  times  daily,  with  occasional  intermissions 
to  prevent  iodism.  It  is  often  valuable  for  the  control  of  anginoid  pains,  even 
though  it  may  have  no  power  to  cause  absorption  of  the  fibrous  tissue  in  the 
vessel  walls. 

In  the  cases  of  subacute  aortitis  in  which  substernal  pain,  rigors,  and  slight 
fever  are  observed  counter-irritation  by  blisters  or  the  cautery  over  the  sternum, 
and  the  internal  use  of  quinine  and  iodide  of  potassium,  constitute  the  most 
successful  treatment  associated  with  prolonged  rest. 

Increase  of  the  arterial  tension  is  best  relieved  by  the  use  of  uitro-glycerin 
or  nitrite  of  sodium.  In  the  later  stages,  when  the  heart-power  fails,  cardiac 
stimulants  may  be  administered,  but  care  must  always  be  taken  that  the  ten- 
sion be  not  excessively  increased  by  digitalis  lest  cerebral  hgeraorrhage  result. 

The  treatment  of  the  anginoid  paroxysms  is  to  be  conducted  in  the  manner 
laid  down  in  the  description  of  Angina  Pectoris. 

Aneurism. 

Definition. — The  term  "  aneurism  "  is  applied  to  more  or  less  circumscribed 
dilatation  of  the  arteries.  By  some  authors  the  name  is  restricted  to  those 
forms  alone  in  which  a  yielding  or  rupture  of  one  or  two  coats  of  the  artery 
has  led  to  a  localized  dilatation,  but  writers  generally  include  also  dilatations 
Avhich  result  from  a  gradual  stretching  of  the  whole  wall,  as  well  as  to  local- 
ized blood-sacs  which  communicate  with  an  artery,  but  are  surrounded  by  a 
wall  derived  from  the  neighboring  tissues. 

Etiolog-y. — In  all  cases  of  aneurism  some  congenital  or  acquired  weakness 
of  the  arterial  wall  leads  to  the  development  of  the  lesion.  The  most  fre- 
quent cause  is  arterio-sclerosis,  and  it  is  particularly  in  the  earlier  stages  of 
this  disease,  when  degeneration  of  the  media  (Koster,  Thoma)  has  occurred, 
and  before  compensatory  thickening  of  the  intima  has  supervened,  that  aneur- 
ism is  apt  to  be  developed.  The  conditions,  therefore,  which  give  rise  to  this 
disease  are  important  in  the  etiology  of  aneurism.  Syphilis,  alcoholism,  gout, 
rheumatism,  and  the  severe  muscular  exertion  entailed  in  laborious  occupations 
are  the  important  elements  in  the  etiology  of  the  primary  arterial  disease. 
Very  frequently  more  than  one  of  these  factors  is  operative,  as  in  the  case  of 
soldiers  or  laborers  who  have  contracted  syphilis  and  who  have  used  alcohol 
excessively.  Under  these  circumstances  aneurism  sometimes  occurs  in  quite 
young  men,  but,  as  a  rule,  it  is  a  disease  of  middle  life,  occurring  with  greatest 
frequency  from  the  ages  of  thirty-five  to  fifty  years.  Cases  have  occasionally 
been  reported  in  children,  as  that  of  Moutard-Martin  in  a  child  of  two 
years,  and  that  of  Roger  at  ten  years.  The  male  sex  is  alFected  with  much 
greater  frequency  than  the  female  sex,  probably  because  the  causes  of  arterial 
disease  are  more  commonly  present  in  the  former. 

The  immediate  determining  cause  of  the  aneurism  is  frequently  some  unu- 
sual strain,  which  raises  the  blood-pressure,  as  in  lifting  or  mounting  steep  elc- 
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vations.  Bronchitis  oi"  other  conditions  which  induce  paroxysms  of  coughing 
act  in  a  similar  manner,  and  I  have  recently  seen  an  aneurism  suddenly  develop 
in  a  patient  from  straining  at  stool.  Traumatism  sometimes  seems  to  be  the 
immediate  cause,  as  in  patients  who  trace  the  symptoms  to  a  fall  or  blow  upon 
the  chest. 

Heredity  is  a  factor  of  some  importance.  Lancisi,  for  example,  records 
the  occurrence  of  aneurism  in  a  grandfather,  father,  and  son.  In  these  cases 
there  may  be  some  congenital  defect  in  the  arterial  walls  or  a  tendency  to  arte- 
rial disease.  Occasionally  congenital  aneurisms  are  observed,  as  in  the  remark- 
able case  of  Phenomenow,  in  which  a  large  aneurism  of  the  abdominal  aorta 
formed  an  obstruction  to  labor.  The  periarteritis  nodosa  of  Kiissmaul  and 
Maier  has  also  been  regarded  as  a  form  of  congenital  aneurism. 

Aneurisms  are  sometimes  formed  by  traction  in  young  children  or  during 
foetal  life.  This  is  seen  especially  at  the  origin  of  the  ductus  Botalli,  where 
conical  dilatation  of  the  aorta  is  not  infrequent. 

Embolism  may  lead  to  aneurismal  dilatation  by  causing  local  degeneration 
or  injury  of  the  vessel-wall.  In  the  case  of  calcareous  particles  from  the 
heart-valves  a  purely  mechanical  injury  causes  local  weakening  of  the  arterial 
wall,  but  in  case  of  septic  emboli,  as  in  ulcerative  endocarditis,  acute  inflam- 
matory lesions  of  the  intima  are  first  developed. 

Morbid  Anatomy. — Anatomically,  aneurisms  have  been  classified  according 
to  their  shape,  as  fusiform,  cylindrical,  or  cirsoid  when  there  is  a  gradual  dila- 
tation or  ectasy;  and  as  saccular  when  a  localized  area  of  weakness  has  given 
rise  to  a  circumscribed  dilatation  communicating  with  the  vessel  by  a  well- 
defined  orifice.  The  term  dissecting  aneurism  has  been  applied  to  cases  in 
which  a  partial  rupture  within  the  vessel  allows  the  blood  to  find  its  way  be- 
tween the  tunics.  Such  aneurisms  are  not  infrequent  in  the  arch  of  the  aorta 
and  in  the  smaller  vessels  of  the  brain.  A  remarkable  instance  was  found  post- 
mortem in  one  of  my  cases  at  the  University  Hospital,  in  which  neither  the 
history  nor  the  physical  signs  indicated  the  existence  of  aneurism.  There  was 
a  transverse  rupture  of  the  intima  and  media  near  the  aortic  valves,  from  which 
the  blood  had  gradually  found  its  way  along  the  entire  length  of  the  aoi'ta,  and 
by  secondary  ruptures  into  the  aorta  just  above  the  bifurcation,  and  into  one  of 
the  iliac  arteries.  There  were  practically  two  aortas  side  by  side,  separated  by 
a  narrow  partition. 

Sometimes  arteries  communicate  with  veins  and  form  the  so-called  arterio- 
venous aneurisms.  If  there  be  an  intervening  sac,  the  name  varicose  aneurism 
is  applied  ;  but  if  the  communication  be  direct  the  condition  is  spoken  of  as 
aneurismal  varix. 

The  terms  true  and  false  aneurism  have  been  used  so  variously  by  different 
authors  that  little  value  now  attaches  to  them. 

The  commonest  forms  of  aneurism  are  the  saccular  and  the  fusiform.  In 
the  former  there  is  a  localized  sac-like  dilatation,  which  is  sometimes  irregular 
in  outline,  having  secondary  dilatations  in  its  wall,  and  which  communicates 
with  the  artery,  laterally,  by  a  more  or  less  constricted  orifice.    The  wall  of 
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the  aneurism  is  composed  of  the  thickened  intiraa  and  adventitia,  which  have 
gradually  yielded  before  the  blood-pressure  at  a  point  where  the  degenerated 
media  had  ruptured.  There  may  be  no  trace  of  the  media  in  the  aneurismal 
wall  at  any  point,  but  especially  is  the  latter  absent  at  the  summit  of  the  sac. 
The  intima  is  thickened,  and  may  be  more  or  less  degenerated  and  calcified  in 
certain  areas  ;  the  adventitia  is  also  thickened ;  but  finally  all  the  coats  become 
thinned  and  the  aneurism  ruptui'es.  The  surrounding  tissues  may  now  form 
an  adventitious  covering,  as  in  cases  in  which  thoracic  aneurisms  perforate  the 
chest-walls,  the  fasciae  and  muscles  forming  a  restraining  wall,  or  in  cases  of 
rupture  into  the  lung,  when  the  jjulmonary  substance  may  be  completely  de- 
stroyed, leaving  a  cav^Jy  enclosed  by  the  thickened  pleura  in  communication 
with  the  original  sac. 

The  cavity  of  the  aneurism  usually  contains  clots  of  blood,  and  frequently 
these  are  laminated  and  partly  organized.  The  formation  of  clots  within  the 
sac  is  a  conservative  process  which  sometimes  leads  to  obliteration  of  the  cavity 
and  thus  to  spontaneous  cure  ;  but  at  any  time  vessels  springing  from  the  main 
artery  at  the  seat  of  aneurism  may  be  occluded,  or  parts  of  the  clot  may  be 
carried  into  the  circulation  as  emboli.  Degenerative  changes  may  occur  within 
the  clots — either  softening,  the  coagula  breaking  down  and  forming  a  chocolate 
colored  fluid,  or  calcareous  infiltration. 

In  the  case  of  fusiform  and  other  ectatic  aneurisms  all  three  coats  of  the 
vessel  may  be  preserved  in  the  aneurismal  wall  and  may  be  greatly  stretched, 
but  even  in  this  form  of  aneurism  the  media  is  deficient  in  places.  Finally, 
yielding  may  take  place  and  rupture  may  ensue,  as  in  the  saccular  form.  Lami- 
nated or  other  clots  are  less  frequent  than  in  saccular  aneurisms. 

The  changes  induced  by  aneurisms  upon  neighboring  structures  by  pressure 
will  be  considered  below.  The  amount  of  pressure  and  of  disease  of  sur- 
rounding parts  will  of  course  depend  upon  the  size  of  the  aneurism.  The 
latter  may  vary  from  the  microscopic  miliary  aneurisms  of  cerebral  vessels  to 
large  tumors  of  the  size  of  a  child's  head  or  larger.  There  is  usually  but  one 
aneurism,  but  not  rarely  several  are  observed  in  the  same  vessel  or  in  different 
vessels. 

Aneurism  of  the  Thoracic  Aorta. 
Aneurisms  are  far  more  commonly  met  with  in  the  thoracic  than  in  the 
abdominal  aorta  or  in  other  vessels.  Of  234  cases  of  aortic  aneurism  col- 
lected by  Crisp,  the  thoracic  portion  was  affected  in  175  (74.8  per  cent.)  and 
the  abdominal  in  59  (25.2  per  cent.).  Any  part  of  the  vessel  from  the  aortic 
valves  to  the  diaphragm  may  be  involved,  but  the  frequency  diminishes  as  the 
distance  from  the  heart  increases.  Over  one-half  are  found  in  the  ascending 
portion,  somewhat  more  than  a  quarter  in  the  transverse  part  of  the  arch,  and 
about  one-eighth  of  the  cases  affect  the  descending  portion.  Not  rarely  small 
aneurismal  dilatations  spring  from  the  sinuses  of  Valsalva,  and  very  rarely, 
as  in  the  case  of  Bramwell,  a  large  aneurism  may  have  this  as  its  ])oint  of 
origin.  •  In  the  ascending  portion  the  aneurism  sometimes  reaches  enormous 
size,  and  may  eventually  perforate  the  anterior  wall  of  the  chest  and  appear 
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as  an  external  tumor  of  the  size  of  lialf  a  cocoanut.  In  this  situation  the  sac- 
cular form  is  most  common.  In  the  transverse  portion  fusiform  dilatations 
are  more  frequent  than  in  the  ascending  part  of  the  arch,  and  the  origin  of 
the  innominate,  right  carotid,  or  subclavian,  or  all  of  these,  may  be  involved. 
The  exact  position  of  the  aneurism  on  the  vessel  is  determined  to  a  large 
extent  by  the  direction  of  the  blood-current  and  the  points  where  it  strikes 
most  forcibly  against  the  wall.  Thus,  in  those  of  the  ascending  and  transverse 
parts  of  the  arch  the  aneurism  is  generally  upon  the  anterior  or  convex  sur- 
face, while  in  those  of  the  descending  aorta  aneurisms  more  commonly  develop 
posteriorly.  Very  frequently  there  are  several  smaller  in  association  with  one 
large  aneurism,  or  the  original  sac  may  have  secondary  pouchings  at  different 
portions. 

Symptomatology. — The  symptoms  of  thoracic  aneurism  are  largely  the 
result  of  pressure  upon  neighboring  structures,  and  therefore  depend  upon  the 
situation  of  the  aneurism  and  upon  its  size.  The  severest  symptoms,  as  a  rule, 
occur  in  those  aneurisms  which  involve  the  transverse  portion  of  the  arch, 
because  in  this  situation  the  narrowness  of  the  antero-posterior  diameter  of  the 
chest  leads  to  great  compression  of  the  soft  parts  as  soon  as  the  aneurism  reaches 
considerable  size.  In  cases  of  aneurism  of  the  ascending  and  descending  por- 
tions the  sac  may  reach  notable  proportions  before  any  signs  of  intrathoracic 
pressure  are  observed,  but  of  course  this  state  of  affairs  is  exceptional.  Latency, 
however,  is  not  unusual  in  case  of  small  aneurisms,  as  in  those  of  the  sinuses 
of  Valsalva,  and  the  patient  may  die  suddenly  of  rupture  without  ever  having 
presented  any  symptoms. 

One  of  the  earliest  and  throughout  the  case  one  of  the  most  urgent  symp- 
toms is  pain.  Occasionally,  when  the  aneurism  is  suddenly  developed  as  a 
result  of  severe  straining  efforts,  a  sharp  pain  in  the  upper  pt)rtion  of  the  chest 
may  denote  the  rupture  which  has  taken  place  in  the  tunica  media,  and  the 
patient  may  experience  the  sensation  of  a  "  giving  way."  In  the  later  stages 
pain  is  due  to  stretching  of  the  fine  nerve-filaments  in  the  wall  of  the  aorta 
itself,  or  to  pressure  upon  surrounding  structures.  It  is  usually  more  or  less 
constant,  but  is  subject  to  severe  exacerbations  when  the  blood-pressure  is 
elevated  and  the  sac  becomes  distended.  The  patient's  features  become  drawn 
and  present  the  lines  denoting  constant  suffering  and  anxiety.  When  the  sac 
reaches  the  chest-walls  and  begins  to  cause  erosion  of  the  bones,  the  pain 
becomes  of  an  unremitting,  dull,  boring  character.  This  is  especially  promi- 
nent in  cases  in  which  the  descending  aorta  is  involved  and  erosion  of  the 
vertebrae  is  taking  place.  It  is  remarkable,  however,  what  severe  pressure 
may  in  some  cases  be  exerted  without  inducing  the  least  pain.  In  a  recent 
case  under  my  observation  an  aneurism  of  the  ascending  arch  of  the  aorta  had 
eroded  the  sternum,  appeared  externally  as  a  large  tumor,  and  finally  ruptured 
on  the  surface,  without  having  caused  any  decided  subjective  sensation  excepting 
dyspnoea  ;  and  in  another  case  now  under  treatment  the  tumor  has  become  of 
such  size  as  to  cause  dulness  over  a  large  part  of  the  thorax  to  the  right  of  the 
sternum,  and  yet  the  man  has  never  experienced  any  pain.    In  sonie  cases,  and 
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especially  in  those  near  the  heart,  severe  anginoid  paroxysms  may  be  experi- 
enced, and  the  aneurism  may  in  other  respects  remain  latent  until  death  occurs. 
When  pressure  is  exerted  upon  the  large  nerve-trunks,  the  pain  is  more  or  less 
shooting  and  lancinating  in  character,  and  may  be  referred  to  distant  parts. 
Not  infrequently,  in  aneurisms  of  the  transverse  portion  of  the  arch,  there  are 
severe  neuralgic  pains  passing  along  the  nerves  of  the  left  arm  or  to  the  neck 
and  occiput.  In  thoae  of  the  descending  aorta  the  intercostal  nerves  may  be 
pressed  upon,  and  in  cases  in  which  the  aneurism  is  situated  just  above  the 
diaphragm  the  case  may  be  regarded  as  one  of  intercostal  neuralgia  or  of  lum- 
bago, the  aneurism  being  wholly  overlooked.  Accompanying  the  pain  in  these 
cases  there  is  not  rarely  some  aufesthesia  of  the  skin  and  loss  of  power  in  the 
distribution  of  the  nerve  which  is  pressed  upon. 

Disturbances  of  respiration  are  rarely  absent  in  cases  of  large  aneurisms 
and  may  be  most  urgent  even  in  cases  of  small  ones  which  are  so  situated  as  to 
exercise  injurious  pressure.  Dyspnoea  may  be  due  to  pressure  upon  the  lungs, 
the  trachea,  or  bronchi,  or  upon  the  nerve-trunks.  In  case  of  pressure  upon 
the  lungs,  as  is  seen  in  aneurisms  upon  the  convexity  of  the  ascending  aorta 
when  the  aneurism  compresses  the  right  lung,  there  may  be  but  slight  dyspnoea 
until  the  sac  reaches  a  large  size.  In  case  of  very  large  tumors  the  iung- 
snbstance  may  be  considerably  consolidated,  and  the  physical  examination 
shows  the  collapsed  condition  of  the  vesicular  substance.  More  serious 
dyspnoea  is  occasioned  by  pressure  on  the  trachea  or  bronchi,  and  even  a  small 
aneurism  may  give  rise  to  the  extremest  grade  of  orthopncea  if  its  situation  be 
such  that  one  of  the  bronchi  is  compressed.  The  breathing  is  noisy  and  stridu- 
lous,  and  there  is  a  loud,  ringing  cough,  with  copious  watery  or  later  muco- 
purulent expectoration.  Physical  examination  will  reveal  a  decided  diminu- 
tion in  the  expansion  of  one  side,  with  weak  or  almost  absent  breath-sounds 
and  with  diminished  tactile  fremitus.  Sibilant  or  sonorous  rales  are  commonly 
heard,  and  may  obscure  all  other  sounds.  These  signs  are  sometimes  of  the 
utmost  value  in  the  detection  of  a  deep-seated  aneurism  which  does  not  reveal 
itself  by  the  ordinary  physical  signs.  In  cases  of  this  kind  there  is  not  unusually 
some  fever  from  retention  of  the  secretions,  and  in  extreme  instances  there 
may  be  bronchiectasis  and  consolidation  of  the  lung-substance  with  sup- 
purative or  gangrenous  softening.  The  latter  conditions  have  doubtless  been 
mistaken  for  tuberculosis  in  some  cases,  as  in  the  collected  cases  of  Hanot  j)ul- 
monary  tuberculosis  was  said  to  have  occurred  in  18  of  42  cases.  The  sputa 
not  infrequently  contain  a  little  blood  which  may  come  from  the  soft  granula- 
tions and  ulcerations  which  are  formed  in  the  bronchus  at  the  point  of  pressure, 
or  by  gradual  filtration  from  the  aneurism  itself.  Decided  luiemoptysis  denotes 
the  rupture  of  the  aneurism  into  the  lung-substance  or  into  the  trachea  or 
bronchi,  and  generally  proves  fatal.  In  some  instances,  however,  the  patient 
is  relieved  by  the  loss  of  blood  and  may  survive  repeated  attacks,  losing  con- 
siderable quantities  of  blood  in  each.  Paroxysms  of  sudden  and  severe  dys- 
pnoea are  occasionally  observed  in  cases  of  aneurisms  of  the  transverse  portions 
of  the  arch,  and  are  referred  by  Bristowe  to  sudden  increase  of  pressure  upon 
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the  trachea  when  the  sac  becomes  distended.  In  some  instances  it  has  been 
possible  to  demonstrate  this  by  laryngoscopic  and  tracheoscopic  examination  ; 
but  there  is  danger  of  mistaking  the  slight  normal  pulsation  visible  in  the 
trachea  (Tiirck ;  Gerhardt)  with  pathological  conditions.  Other  observers 
refer  the  paroxysms  of  dyspnoea  to  spasm  or  paralysis  of  the  larynx  from 
pressure  on  the  recurrent  laryngeal  nerve. 

Asthmatic  seizures  occasionally  result  from  implication  of  branches  of  the 
vagus,  and  may  be  associated  with  attacks  of  angina  pectoris  or  with  vomiting 
and  other  gastric  symptoms  if  the  cardiac  filaments  on  the  one  hand  or  the  gas- 
tric branches  on  the  other  hand  are  involved. 

Laryngeal  symptoms  are  frequently  observed  in  aneurisms  of  the  arch  of 
the  aorta,  and  result  from  pressure  upon  the  recurrent  laryngeal  nerve.  That 
of  the  left  side  is  the  more  commonly  involved,  but  not  rarely  both  are  affected. 
In  the  early  stages  there  may  be  attacks  of  spasm  of  the  larynx,  causing  dyspnoea 
or  stridor,  but  soon  the  vocal  cord  of  one  or  both  sides  becomes  paralyzed  and 
immobile.  The  voice  is  husky  or  whispering,  and  when  both  vocal  cords  are 
paralyzed  there  may  be  complete  aphonia.  The  cough  is  loud,  hard,  and 
clanging,  and  not  rarely  is  distinctly  paroxysmal.  The  most  marked  laryn- 
geal symptoms  occur  when  paralytic  contractures  have  supervened.  Paralysis 
of  one  of  the  vocal  cords  is  sometimes  unattended  with  changes  in  the  voice 
or  any  other  symptoms. 

Alterations  of  the  pupil  and  vasomotor  disturbances  of  the  head  and  neck 
result  from  pressure  upon  the  sympathetic  nerve  or  ganglia.  In  the  early 
stages,  when  the  nerve  is  merely  irritated  by  the  pressure,  the  pupil  on  the 
affected  side  is  dilated  and  the  skin  may  be  paler  than  normal.  Later  the 
nerve  becomes  degenerated  and  paralyzed,  and  contraction  of  the  pupil  with 
flushing  and  sweating  is  then  observed.  All  of  these  symptoms  are  most  fre- 
quently observed  in  aneurisms  of  the  transverse  part  of  the  arch,  but  the  vaso- 
motor changes  are  much  less  common  than  pupillary  alterations. 

Swallowing  may  be  interfered  with  by  pressure  upon  the  oesophagus  or  by 
reflex  contractions  of  its  walls,  and  there  may  accordingly  be  constant  or 
paroxysmal  dysphagia,  with  gradual  emaciation.  Pressure  upon  the  oesopha- 
gus is  especially  common  in  aneurisms  of  the  descending  aorta  opposite  the 
eighth  dorsal  vertebrae,  but  also  occurs  in  cases  in  which  the  transverse  por- 
tion of  the  arch  is  involved.  The  simulation  of  cancer  of  the  oesophagus 
may  in  some  cases  be  very  close,  and  the  physician  may  be  tempted  to  pass 
the  sound.  In  all  cases,  however,  this  procedure  must  be  avoided  until 
aneurism  has  been  most  carefully  excluded. 

Circulatory  disturbances  may  result  from  pressure  upon  the  veins  or  from 
failure  of  the  heart-power.  In  the  early  stages  attacks  of  palpitation  are  not 
unusual,  and  may  occur  alone  or  in  combination  with  seizures  of  angina  or 
of  paroxysmal  dyspnoea.  In  the  final  stages  the  cardiac  power  may  fail,  and 
various  indications  of  disturbance  of  the  peripheral  circulation  may  develop. 
Large  aneurisms  not  infrequently  compress  the  superior  or  inferior  cava,  the 
innominate,  or  other  veins,  causing  congestion,  cyanosis,  and  oedema  of  the 
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lower  part  of  the  body,  of  the  upper  half,  or  of  one  or  the  other  arm  respectively. 
When  the  inferior  cava  is  compressed  the  legs  and  abdominal  walls  are  congested 
and  dropsical,  and  there  may  be  ascites,  with  congestion  of  the  internal  organs 
and  albuminuria.  In  case  of  compression  of  the  superior  cava  cyanosis  is 
observed  in  the  upper  part  of  the  chest,  of  the  head,  and  of  the  arms ;  and, 
if  tlie  azygos  vein  be  simultaneously  compressed,  the  whole  of  the  chest  may 
be  cyanosed.  There  are  often  spongy  masses  of  tissue  above  the  clavicles,  to 
which  the  term  "  collar  of  flesh  "  has  been  applied  ;  and  there  may  be  decided 
exophthalmos.  Headache,  somnolence,  and  other  symptoms  of  disturbance  of 
the  cerebral  circulation  are  not  unusual. 

Aneurisms  of  the  descending  aorta  may  cause  erosion  of  the  bodies  of  the 
vertebrae  at  the  point  of  compression,  with  parsesthesia,  or  loss  of  power,  in 
the  legs. 

The  clinical  course  of  aneurism  of  the  thoracic  aorta  is  extremely  varied 
and  may  be  greatly  modified  by  complications.  When  the  aneurism  is  situ- 
ated at  the  beginning  of  the  ascending  portion,  pericarditis  not  uncommonly 
results,  and  it  is  to  a  degree  conservative  in  nature,  for  the  resulting  adhe- 
sions prevent  the  early  rupture  of  the  sac  which  is  to  be  dreaded  in  these 
cases.  When  the  sac  presses  upon  the  lungs,  more  or  less  extensive  pleural 
adhesions  may  be  formed  or  destructive  lesions  of  the  lung  itself  result. 
Pneumonia  may  supervene,  and  is  apt  to  be  fatal,  and  phthisis  is  not 
infrequently  observed.  Thickening  and  retraction  of  the  aortic  valves  with 
regurgitation  may  be  present,  and  may  seriously  aggravate  the  symptoms.  In 
these  cases  cerebral  symptoms  are  especially  common,  and  the  patient  may  die 
suddenly  from  syncope  or  from  paralytic  arrest  of  the  heart's  action. 

The  appearance  of  the  patient  and  his  general  condition  are  often  most 
deceptive.  For  a  considerable  time  there  may  be  not  the  least  external  indica- 
tion of  disease,  but  when  pain  becomes  marked,  the  features  of  the  patient  are 
drawn  and  the  expression  is  anxious.  Profound  emaciation  occurs  when  the 
cesophagus  is  obstructed  or,  as  I  have  observed  in  rare  cases,  when  the  thoracic 
duct  is  compressed.  Fever  occurs  in  cases  in  which  the  lungs  or  bronchi  are 
pressed  upon,  and  may  assume  a  markedly  irregular  type,  with  occasional  rigors 
and  chills.  In  a  case  of  this  kind  recently  under  my  care  the  appearance  of  the 
patient,  together  with  the  fever,  chills,  and  sweats,  indicated  a  septic  process  in 
striking  manner.  At  autopsy  a  small  aneurism,  no  larger  than  a  walnut,  was 
found  compressing  the  left  bronchus,  and  within  this  tube  there  were  collections 
of  putrid  secretions. 

Physical  Signs. — The  physical  signs  may  be  very  obscure  when  the  aneur- 
ism is  small  and  deep-seated  or  covered  by  emphysematous  lungs.  In  these 
cases  a  careful  physical  examination  of  the  chest  may  reveal  pai'tial  indica- 
tions that  might  lead  to  a  probable  diagnosis ;  but  in  some  instances  thoracic 
aneurisms  are  latent  from  the  complete  absence  of  physical  signs  as  well  as 
symptoms. 

Inspection. — A  most  important  indication  of  aneurism  is  the  appearance  of 
a  pulsating  tumor  of  the  chest.    In  the  earlier  stages  there  may  be  no  protru- 
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sion,  and  yet  careful  inspection  from  the  side  may  res'eal  an  evident  pulsation 
with  each  contraction  of  the  heart.  Later  large  tumors  may  result  from  erosion 
and  bulging  of  the  ribs  or  from  perforation  of  the  chest-wall.  The  commonest 
seat  of  pulsation  is  in  the  second  and  third  interspaces  to  the  right  of  the 
sternum,  and  in  these  cases,  as  a  rule,  the  aneurism  will  be  found  to  spring 
from  the  ascending  arch.  When  the  transverse  portion  is  involved,  the  sac 
projects  against  the  manubrium  or  to  the  left  of  it,  and  there  may  sometimes 
be  visible  pulsation  in  the  suprasternal  fossa.  An  aneurism  of  the  descending 
portion  of  the  aorta  may  be  visible  as  a  pulsating  tumor  situated  to  the  left  of 
the  spinal  column,  between  it  and  the  scapula.  Pulsation  above  the  second 
rib  and  extending  to  the  neck  on  the  right  side  occurs  in  cases  in  which  the 
innominate  artery  is  involved.  The  skin  over  the  external  tumor  is  smooth 
and  glistening,  and  when  external  rupture  is  threatened  usually  becomes  infil- 
trated with  blood  or  of  gangrenous  appearance. 

The  apex-beat  of  the  heart  is  usually  more  or  less  displaced  to  the  left  and 
downward,  and  is  frequently  seen  in  the  sixth  interspace  outside  the  nipple 
line.  In  cases  in  which  valvular  lesions  coexist  with  aneurism  this' may  be 
partly  due  to  hypertrophy  and  dilatation  of  the  heart,  but  in  uncomplicated 
aneurism  it  is  more  commonly  the  result  of  displacement  than  of  enlargement 
of  the  organ. 

Palpation. — On  palpation  the  pulsation  of  an  aneurism  is  found  to  be  strong, 
heaving,  and  expansile.  The  latter  quality  is  marked  in  cases  in  which  the 
external  protuberance  can  be  grasped  by  the  hand,  and  may  be  at  once  evi- 
dent by  the  separation  of  the  fingers  of  the  palpating  hand  at  each  systolic 
distention  of  the  sac.  When  the  tumor  cannot  be  grasped,  the  expansile  cha- 
racter may  sometimes  be  demonstrated  by  placing  pieces  of  moistened  paper 
edge  to  edge  upon  the  skin,  when  the  papers  are  seen  to  separate  a  little  with 
each  pulsation.  The  expansile  pulsation  of  aneurisms  may  be  lost,  as  may 
indeed  all  pulsation,  if  the  sac  be  filled  with  laminated  clots. 

In  cases  of  aneurism  of  the  transverse  arch  palpation  in  the  suprasternal 
fossa  may  reveal  the  presence  of  an  aneurism  situated  behind  the  manubrium. 

In  addition  to  the  systolic  pulsation  there  is  sometimes  a  sharp  diastolic 
shock  which  is  of  considerable  diagnostic  value.  By  auscultation  this  is  found 
to  be  synchronous  with  the  closure  of  the  aortic  valves,  and  is  most  evident  in 
aneurisms  situated  on  the  root  of  the  aorta.  A  systolic  thrill  is  frequently 
noted,  and  is  particularly  common  when  there  is  general  dilatation  of  the  ves- 
sel, though  it  is  not  unusual  in  saccular  aneurisms. 

Percussion. — A  localized  area  of  dulness  to  the  right  of  the  sternum  and 
above  the  third  rib  is  always  a  valuable  physical  sign.  Deep-seated  aneurisms 
may  give  rise  to  no  changes  on  percussion,  but  those  which  reach  the  sur- 
face of  the  chest  cause  a  peculiar  flatness  and  resistance  to  J;he  finger  quite 
unlike  those  noted  in  localized  consolidations  of  the  lung.  The  area  of 
dulness,  however,  by  no  means  indicates  the  size  of  the  aneurism,  for  the 
lungs  may  be  emphysematous  and  leave  but  a  small  part  of  the  tumor 
exposed. 
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Auscultation. — The  most  characteristic  sign  of  aneurism  is  a  soft  systolic 
murmur  audible  over  the  tumor  and  sometimes  in  the  carotid  vessels  of  both 
sides,  and  which  results  from  the  liquid  vein  generated  in  the  passage  of  blood 
from  the  small  vessel  into  the  larger  aneurismal  sac.  Conditions  of  blood- 
pressure  may  noticeably  affect  the  murmur,  so  that  it  disappears  and  reappears 
from  time  to  time.  If  the  aneurism  be  filled  with  blood-clots,  the  bruit  may 
disappear,  and  in  some  cases  it  is  never  heard.  Aneurisms  near  the  aortic  valves 
frequently  gives  rise  to  a  diastolic  murmur  in  addition  to  the  systolic,  when  the 
valves  have  become  incompetent  from  over-stretching  of  the  orifice  or  from 
secondary  disease  of  the  valve-segments.  Probably  in  some  cases  the  diastolic 
murmur  may  be  due  to  regurgitation  from  the  vessel  beyond  the  aneurism  into 
the  sac,  but  this  is  certainly  of  i^are  occurrence.  The  murmurs  generated  in 
an  aneurism  are  sometimes  very  loud,  as  in  a  recent  case  under  my  observation 
in  which  a  loud  to-and-fro  murmur  was  audible  at  a  distance  of  six  feet  from 
the  patient. 

A  sign  of  considerable  value,  especially  in  deep-seated  aneurisms  and  in 
those  in  which  the  murmur  is  absent,  is  accentuation  of  the  aortic  second 
sound.  This  is  particularly  noticeable  in  aneurisms  situated  near  the  origin 
of  the  aorta.  When,  however,  relative  or  organic  regurgitation  supervenes, 
the  second  sound  may  be  wholly  absent.  A  faint  and  toneless  first  sound  is 
heard  in  cases  of  aneurisms  which  have  come  to  the  surface  of  the  chest  or 
produced  an  external  tumor.  It  is  synchronous  with  the  palpable  systolic 
shock,  and  probably  results  from  this. 

Drummond  of  Newcastle  has  called  attention  to  a  systolic  murmur  heard 
over  the  trachea,  and  probably  due  to  expulsion  of  air  at  each  distention  of 
the  sac. 

The  pulse  in  cases  of  thoracic  aneurism  sometimes  gives  valuable  indi- 
cations of  the  existence  or  seat  of  the  disease.  If  there  be  a  large  aneurism  of 
the  ascending  part  of  the  arch,  a  comparison  of  the  time  of  the  pulse  at  the 
wrist,  in  the  carotid,  the  abdominal  aorta,  and  femoral  vessels  with  that  of  the 
apex-beat  or  the  systolic  pulsation  of  the  tumor  often  shows  a  considerable 
delay  or  retardation.  This  is  of  course  explained  by  the  mechanical  slowing 
of  the  current  which  results  from  the  size  of  the  aneurismal  sac.  At  the  same 
time,  it  may  be  noted  that  the  pulses  are  all  weaker  than  normal,  and  in  the 
abdominal  aorta  or  femorals  there  may  be  complete  disappearance.  When  the 
aneurism  is  situated  in  the  tranverse  portion  of  the  arch,  the  innominate  artery 
being  uninvolved,  the  pulses  in  the  right  arm  and  on  the  right  side  of  the 
neck  may  be  strong  and  almost  synchronous  with  the  apex-beat,  whereas  that 
of  the  left  side  and  of  the  lower  part  of  the  body  are  decidedly  weak  and 
retarded.  Still  greater  alterations  in  individual  pulses  may  result  from 
occlusion  of  the  orifices  of  certain  vessels  in  the  aneurism  by  clots,  by  stretch- 
ing of  the  sac,  or  by  atheromatous  changes.  In  every  case,  therefore,  the  cha- 
racter of  the  pulse  in  all  of  the  accessible  vessels  should  be  ascertained,  when 
deductions  as  to  the  exact  location  of  the  aneurism  may  be  possible.  The 
sphygmographic  tracings  are  greatly  altered  by  interposition  of  an  aneurism 
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between  the  heart  and  the  peripheral  artery,  but  no  constant  features  are 
observable.  The  changes  which  are  most  characteristic  are  a  ruarked  obliquity 
of  the  up-stroke  and  obliteration  of  the  secondary  waves  on  the  descending 
line.    The  wave,  as  a  rule,  is  small,  and  the  height  of  the  curve  is  therefore 

Fig.  28. 


Sphygmogram  from  the  Right  Radial  Artery,  in  a  case  of  Aneurism  of  the  Ascending  Portion  of  the  Arch 

of  the  Aorta. 

reduced  (Fig.  28).  A  comparison  of  the  sphygmogram  of  the  two  radials 
may  show  on  one  side  a  normal  curve  and  on  the  other  side  such  a  tracing  as 
has  been  described,  but  too  much  weight  must  not  be  attached  to  this  means 
of  investigation.    (See  Fig.  29.) 


Fig.  29. 


Right  Radial  Pulse. 


Left  Radial  Pulse. 

Sphygmograms  of  the  Radial  Pulse  on  the  right  and  left  side,  from  a  case  of  Aneurism  of  the  Transverse 

Part  of  the  Arch  of  the  Aorta. 

Ophthalmoscopic  examination  may  show  marked  pulsation  of  the  retinal 
arteries  on  the  affected  side,  and  little  or  none  at  all  on  the  opposite  side.  In 
cases  of  large  aneurisms  with  aortic  insufficiency,  but  to  a  less  extent  without 
this,  the  capillary  pulse  of  Quincke  is  sometimes  observed.  Decreased  ampli- 
tude or  even  extinction  of  the  pulse-wave  during  inspiration  (pulsus  para- 
doxus) is  occasionally  noted  in  the  arteries  whose  parent  trunk  springs  from 
an  aneurisraal  sac. 

Marked  distention  of  the  veins  of  the  neck  is  noted  in  many  cases  when 
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the  aneurism  reaches  considerable  size ;  and  there  may  be  decided  undulation. 
If  the  inferior  vena  cava  is  pressed  upon,  distention  of  the  veins  of  the 
abdominal  walls  and  of  the  legs  may  be  observed. 

Tracheal  tugging  is  a  sign  of  considerable  value  which  was  pointed  out  bv 
Surgeon-Major  Oliver.  To  obtain  this  sign  the  patient  is  made  to  sit  or  stand 
upright  with  the  chin  depressed  so  as  to  relax  the  tissues  of  the  neck.  The 
cricoid  cartilage  is  then  grasped  between  the  thumb  and  forefinger  and  pushed 
upward  so  as  to  stretch  the  trachea,  when  a  downward  dragging  or  tugging  will 
be  felt  at  each  systole  of  the  heart.  This  tracheal  sign  is  most  marked  when 
the  aneurism  presses  downward  and  backward  against  the  left  bronchus,  but 
may  occur  when  it  has  other  situations  and  is  attached  to  the  trachea  or  neigh- 
boring parts.  Sometimes  the  downward  movement  is  so  marked  as  to  be  readily 
visible  on  inspection  of  the  patient's  neck. 

Terminations. — The  tendency  in  all  cases  of  aneurism  is  to  gradual  increase 
of  the  sac  until  some  portion  becomes  too  weak  to  withstand  the  blood  pressure, 
when  rupture  takes  place  and  death  ensues  from  haemorrhage.  Before  this 
time,  however,  death  may  occur  from  gradual  exhaustion,  or  suddenly  from 
heart  failure,  the  latter  being  particularly  common  when  aortic  regurgitation 
has  supervened.  The  fatal  termination  may  also  be  determined  by  intercur- 
rent affections  and  complications  such  as  pleurisy,  pericarditis,  pneumonia,  or 
embolism.  Only  in  rare  instances  does  deposition  of  blood-clots  within  the 
sac  lead  to  spontaneous  cure  of  the  aneurism. 

At  the  moment  of  rupture  of  the  sac  there  may  be  sharp  stabbing  pain,  and 
death  may  be  instantaneous.  In  other  cases  life  is  prolonged  for  some  time, 
sometimes  for  days,  and  the  symptoms  manifested — syncope,  rapid,  weak 
pulse,  depression  of  the  temperature,  cold  sweats — give  evidence  of  the  occur- 
rence of  large  haemorrhage.  In  rare  instances  the  patient  may  recover,  and 
survive  several  similar  attacks. 

The  position  of  the  rupture  and  the  resulting  physical  signs  will  depend 
upon  the  seat  of  the  aneurism.  In  those  springing  from  the  aorta  just  above 
the  valves  rupture  into  the  pericardial  sac  is  not  unusual,  and  if  death  be  not 
too  sudden  is  attended  by  increase  of  the  area  of  praecordial  dulness,  disap- 
pearance of  the  apex-beat,  and  muffling  of  the  heart-sounds.  Aneurisms  of 
the  ascending  portion  of  the  aorta  may  extend  to  the  right  and  rupture  into 
the  right  pleural  cavity,  and  those  of  the  descending  aorta  may  perforate  the 
left  pleura,  the  physical  signs  in  either  case  indicating  fluid  in  the  pleural  cav- 
ity. Rupture  into  the  bronchi  or  trachea  or  into  the  lung-structure  is  attended 
by  violent  haemoptysis,  and  is  usually  followed  by  rapid  death.  The  fatal  per- 
foration and  haemorrhage  are,  however,  usually  presaged  by  slight  tinging  of 
the  sputum  with  blood,  which  comes  from  the  granulations  or  ulceration  of 
the  trachea  or  bronchi  at  the  point  of  pressure  or  by  gradual  filtration  from 
the  aneurism  itself.  Large  aneurisms  which  have  perforated  the  chost-wall 
and  become  visible  as  external  tumors  may  occasion  gangrenous  sloughing  of 
tlie  skin  and  rupture  externally.  In  some  instances  of  this  kind  the  blood  may 
trickle  from  the  point  of  threatened  rupture  for  a  long  time  before  the  fatal 
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perforation  ensues.  Rupture  into  the  oesophagus  may  be  recognized  by  the 
vomiting  of  blood  and  by  the  appearance  of  bloody  evacuations. 

Very  rarely  the  aneurism  may  perforate  into  the  venae  cavse,  the  pulmonary 
artery,  or  the  auricular  cavities  of  the  heart  itself.  A  remarkable  instance  of 
communication  between  an  aneurism  of  the  ascending  aorta  and  the  superior 
vena  cava  occurred  in  my  service  at  the  University  Hospital  some  years  since, 
and  in  the  report  made  by  Dr.  Griffith  and  myself  28  similar  cases  were  cited 
from  medical  literature.  The  condition  is  easily  recognized  when  there  are  sud- 
denly developed  congestion  and  oedema  of  the  upper  part  of  the  body,  and 
when  signs  of  aneurism,  with  a  continuous  murmur  growing  louder  at  each 
systole,  are  detected  by  physical  examination.  Rupture  into  the  heart"or  into 
the  pulmonary  artery  is  generally  quickly  fatal,  but  life  may  be  preserved 
for  some  time. 

Diagnosis. — Two  problems  are  presented  in  the  diagnosis  of  aneurism  of 
the  thoracic  aorta:  first,  the  determination  of  its  existence,  and,  second,  the 
exact  point  of  origin. 

The  first  point  may  present  little  difficulty  when  the  aneurism  is  large  and 
there  are  distinct  pulsation  and  tumor,  butolFers  great  difficulty  if  the  aneurism 
be  small  and  deep-seated.  Aneurisms  of  the  first  part  of  the  aorta,  which  not 
infrequently  spring  from  the  sinuses  of  Valsalva,  are  especially  apt  to  remain 
latent,  and  are  therefore  easily  overlooked.  In  other  cases  the  symptoms 
present  are  so  indefinite  in  nature  that  the  existence  of  aneurism  is  not  deter- 
mined even  after  the  most  careful  examination. 

Obscure  thoracic  pain,  anginoid  seizures,  and  neuralgias  radiating  along  the 
brachial  plexus  or  the  lower  intercostal  nerves  should  always  give  rise  to  sus- 
picion, and  should  lead  to  careful  examination.  The  points  of  value  in  deter- 
mining the  diagnosis  are  circumscribed  area  of  dulness  in  the  region  of  the 
aorta,  pulsation  and  thrill  over  the  same  area,  accentuation  of  the  second  sound, 
systolic  murmur,  and  changes  in  the  character  or  ti^e  of  the  pulses.  Any  one 
of  these  signs  may  be  present  without  aneurism,  but  the  combination  is 
strongly  indicative  of  this  lesion.  Tracheal  tugging  is  an  additional  sign  of 
value,  but  is  frequently  absent. 

In  another  class  of  cases  in  which  the  diagnosis  is  obscure  marked  dyspnoea 
and  cough,  with  signs  of  bronchial  irritation,  are  prominent  symptoms  from 
the  beginning.  I  have  before  referred  to  a  case  of  this  kind  which  terminated 
fatally,  and  in  which  a  small  aneurism  no  larger  than  a  walnut  was  found 
compressing  the  left  bronchus,  into  which  it  had  ruptured.  In  such  cases  a 
careful  comparative  examination  of  the  respiratory  sounds  and  vocal  fremitus 
on  the  two  sides,  with  laryngoscopic  and  tracheoscopic  examination,  is  always 
of  value,  and  may  establish  the  diagnosis. 

The  conditions  with  which  thoracic  aneurism  is  most  apt  to  be  confounded 
are  solid  tumors,  simple  abnormal  pulsation  of  the  aorta,  and  pulsating  empy- 
ema. 

The  tumors  most  likely  to  simulate  aneurism  are  glandular  enlargements  and 
sarcomatous  or  cancerous  growths  of  the  mediastinum,  and  in  certain  cases  the 
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diagnosis  is  practically  impossible.  If  pulsation  be  marked,  it  will  be  noted 
that  in  tumor  this  is  quick,  and  not  deliberate  nor  expansile  as  in  aneurism, 
and  the  force  is  rarely  as  great.  The  auscultatory  phenomena  may  be  simu- 
lated in  tumor,  but  the  systolic  murmur  is  rarely  as  pronounced  and  the  decided 
accentuation  of  the  second  sound  is  nearly  always  wanting.  The  diastolic 
shock  on  palpation  and  tracheal  tugging  are  also  absent;  and  pain  is  more 
commonly  jjresent  in  aneurism  than  in  tumor.  The  history  and  general  con- 
dition of  the  patient  are  also  of  value  in  arriving  at  a  diagnosis.  Aneurism 
occurs  most  frequently  in  persons  from  thirty-five  to  fifty  years  of  age,  whose 
labor  has  been  severe,  or  who  have  had  syphilis,  but  the  general  health  is 
often  little  affected ;  tumor,  on  the  other  hand,  is  more  common  before  the 
age  of  forty  years,  the  history  of  syphilis  is  no  more  frequent  than  among 
people  in  general,  and  cachexia  and  secondary  nodules  in  the  axillary  or  cervi- 
cal glands  are  frequently  observed. 

Marked  pulsation  in  the  aorta  may  be  present  in  aortic  regurgitation,  in 
cases  in  which  the  margin  of  the  right  lung  is  retracted,  and  in  spinal  curva- 
ture with  displacement  of  the  aorta.  In  each  of  these  the  diagnosis  is  often 
difficult,  though,  as  a  rule,  symptoms  indicative  of  pressure  and  pain  are  less 
marked,  while  the  auscultatory  signs  and  the  characters  of  the  pulse  observed 
in  aneurism  are  absent.  Simple  dynamic  pulsation  of  the  aorta,  of  neurotic 
origin,  seems  to  have  been  present  in  the  case  of  Murray  of  Newcastle-on-Tyue, 
which  Bramwell  reports,  but  this  condition  is  so  rare  that  it  need  scarcely  enter 
into  a  discussion  of  the  diagnosis. 

Empyema  may  occasion  an  external  tumor  near  the  heart  from  which  it 
receives  communicated  pulsation.  The  impulse,  however,  is  not  so  clearly  cir- 
cumscribed, nor  so  forcible  and  expansile  as  in  aneurism,  nor  is  it  attended  with 
the  auscultatory  phenomena  met  with  in  the  latter.  Pressure  symptoms  and 
the  altered  character  of  the  pulse  are  wanting,  Mdiereas  the  signs  and  symp- 
toms of  pleural  effusion  are  commonly  present. 

The  diagnosis  of  the  position  of  the  aneurism  will  depend  largely  upon  the 
point  of  pulsation,  upon  the  character  of  the  various  pulses,  and  upon  the 
associated  symptoms. 

Aneurisms  of  the  ascending  part  of  the  arch  grow  to  the  right  or  forward, 
and  commonly  cause  pulsation  above  the  third  rib  and  to  the  right  of  the  ster- 
num. The  right  recuri'ent  laryngeal  nerve  may  be  compressed,  and  the  expan- 
sion of  the  right  lung  may  be  greatly  deficient.  If  the  orifice  of  the  innomi- 
nate artery  be  involved,  the  pulse  at  the  right  wrist  may  be  greatly  altered.  In 
rare  cases  the  aneurism  may  project  forward  and  downward  over  the  origin 
of  the  pulmonary  artery,  and  may  be  mistaken  for  aneurism  of  the  latter,  as  in 
the  case  of  Huber.  Aneurisms  involving  the  innominate  artcrv  alone  are 
recognized  by  the  existence  of  pulsation  and  tumor  extending  far  above  the 
clavicle,  by  the  great  alteration  of  the  right  pulse  and  by  the  normal  character 
of  the  left. 

Aneurisms  of  the  transverse  portion  of  the  aorta  project  anteriorly  or 
u])ward.    The  upper  portion  of  the  sternum  may  be  pushed  forward  and  pul- 
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sate,  or  the  tumor  may  be  felt  in  the  suprasternal  fossa.  If  the  innominate 
artery  be  not  involved,  the  right-radical  pulse  may  be  normal,  whereas  the  left 
radial  and  the  femoral  pulses  are  greatly  retarded  and  weakened.  Pressure 
symptoms  are  particularly  frequent. 

Aneurisms  of  the  descending  portion  of  the  thoracic  aorta  frequently 
remain  obscure  until  tumor  and  pulsation  are  detected  to  the  left  of  the  spinal 
column.  The  retardation  of  the  femoral  pulse  and  the  physical  signs  deter- 
mined in  the  examination  of  the  lungs  and  of  the  circulatory  system  are  of 
great  importance.  Cases  of  indefinite  obstruction  of  the  oesophagus  and  of 
obscure  neuralgic  pains  in  the  back  or  of  obstinate  intercostal  neuralgia,  should 
always  lead  to  a  careful  examination. 

Prognosis. — The  outlook  in  aneurism  of  the  thoracic  aorta  is  always  most 
grave.  Recovery  may  take  place  spontaneously  or  under  treatment,  but  can 
rarely  be  expected.  Rupture  may  occur  at  any  moment,  or  sudden  death  may 
result  from  other  causes.  Lebert  analyzed  a  large  number  of  cases  and  found 
the  duration  of  life  from  the  time  of  the  first  distinct  symptoms  to  be  about 
fifteen  to  eighteen  months.  Sacculated  aneurisms  of  the  ascending  part  of  the 
arch  are  more  favorable  for  treatment,  and  are  of  longer  duration  than  are 
those  of  the  transverse  or  descending  portions,  which  are  more  frequently 
ectatic.  Cases  are  recorded  in  which  the  patient  survived  for  as  much  as  ten 
years  after  an  external  tumor  had  appeared,  but  such  are  highly  exceptional. 
In  one  truly  extraordinary  instance  a  letter-carrier  pursued  his  arduous  work 
for  years,  although  presenting  the  most  enormous  aneurism  of  the  descending 
aorta  I  have  ever  observed.  When  pressure  is  exerted  upon  the  trachea,  the 
bronchi,  or  the  oesophagus,  a  fatal  termination  may  be  expected  within  a  very 
short  time — a  few  weeks  or  months.  The  condition  of  the  general  health  and 
the  nature  of  the  patient's  occupation  will  determine  the  length  of  life  to  a  very 
great  extent. 

Treatment. — The  object  of  treatment  is  to  promote  clotting  within  the 
aneurism  and  subsequent  contraction  of  the  sac.  Conditions,  therefore,  which 
favor  coagulation  are  to  be  induced.  These  are  reduction  of  the  quantity  and 
pressure  of  the  blood,  slowing  of  the  blood-stream,  and  increased  coagulability 
of  the  blood. 

The  method  of  treatment  suggested  by  Tufnell,  and  known  by  his  name, 
favors  the  development  of  the  conditions  named,  and  is  certainly  of  value  in 
prolonging  life  if  not  in  establishing  a  permanent  cure.  The  essential  ele- 
ments in  Tufnell's  treatment  are  rest  and  restriction  of  the  diet.  The  jiatient 
should  be  placed  absolutely  at  rest,  and  should  make  as  little  mental  or  physi- 
cal exertion  as  possible.  By  these  means  the  cardiac  pulsation  and  the  blood-pres- 
sure are  considerably  reduced,  but  if  the  patient  cannot  lie  in  bed,  he  must  be 
kept  as  nearly  free  from  exertion  as  possible  in  some  other  posture.  The  diet 
should  be  rigidly  restricted,  especially  the  liquid  portions.  Tufnell  advised  two 
ounces  of  bread  and  butter  and  two  ounces  of  milk  for  breakfast ;  two  or  three 
ounces  of  bread,  and  two  or  three  ounces  of  meat,  with  two  to  four  ounces  of 
milk  or  claret,  for  dinner ;  and  two  ounces  of  bread  and  two  ounces  of  milk 
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for  supper ;  but  it  will  be  found  in  practice  that  few  patients  will  submit  to  so 
radical  a  reduction  of  food.  A  somewhat  more  liberal  allowance  of  solids  and 
drink  must  therefore  be  admitted.  The  eifect  of  this  form  of  diet  is  the  dimi- 
nution of  the  quantity  of  the  blood,  and  probably  an  increase  of  its  specific  grav- 
ity and  coagulability.  Rest  with  restriction  of  diet  certainly  offers  some  hope 
of  obliteration  in  cases  of  saccular  aneurism,  but  is  practically  difficult  to  carry 
out.  Small  doses  of  morphine  or  other  sedatives  may  be  used  at  the  same 
time  to  quiet  the  patient  or  to  control  pain,  but  for  the  latter  symptom  particu-" 
larly  the  iodide  of  potassium  is  a  remedy  of  surprising  power.  It  should  be 
given  from  the  start  in  doses  of  five  or  ten  grains  three  times  daily,  and  may 
be  increased  to  twenty  or  thirty  grains,  but,  as  a  rule,  the  latter  quantities  are 
unnecessary.  The  manner  of  action  is  doubtful.  Probably,  however,  it  is  by 
reduction  of  the  blood-pressure  with  stimulation  of  the  excretions  that  the  drug 
exercises  its  power. 

Systematic  bloodletting  is  another  adjunct  of  great  value  in  addition  to  Tuf- 
nell's  treatment.  Six  or  ten  ounces  of  blood  may  be  abstracted  from  the 
veins  of  the  arms  every  ten  days  or  two  weeks,  provided  the  patient  does  not 
become  excessively  anaemic.  The  effi;ct  of  bleeding  is  to  decrease  the  blood- 
pressure  and  to  increase  the  coagulability  of  the  blood,  results  which  would 
manifestly  be  offset  or  prevented  by  hydrsemia  should  this  follow  the  loss  of 
blood.  Bleeding  as  a  curative  measure  is  therefore  of  greatest  value,  or 
perhaps  of  any  value  only,  in  the  early  stages  when  the  general  health  of 
the  patient  has  been  little  impaired. 

Various  forms  of  local  treatment  have  been  advised,  and  sometimes  good 
results  have  been  obtained.  Even  deligation  of  the  carotid  or  of  the  subcla- 
vian artery  has  been  tried,  but  it  is  of  questionable  propriety.  The  insertion 
of  horse-hair,  fine  catgut,  or  wire,  galvano-puncture,  injection  of  styptics,  and 
the  combination  of  electrolysis  with  insertion  of  wire  have  all  been  advocated, 
and  may  be  resorted  to  when  fair  trial  has  been  made  of  rest,  restriction  of 
diet,  and  potassium  iodide.  In  the  operation  of  galvano-puncture  a  needle 
insulated  to  near  the  point  is  introduced  into  the  sac  and  attached  to  the  positive 
pole  of  the  battery.  The  negative  pole,  connected  with  a  large  flat  electrode, 
is  placed  over  the  abdomen,  and  a  rather  strong  current,  whose  power  has  first 
been  tested  by  inserting  a  needle  connected  with  the  positive  pole  in  tlie  white 
of  an  egg  and  noting  its  power  to  coagulate  the  albumin,  is  then  allowed  to 
pass  for  one  or  several  hours.  Consolidation  of  the  sac  may  be  very  decided 
immediately  after  the  completion  of  the  operation,  but  the  clots  may  be  subse- 
quently absorbed.  There  is  always  the  danger  of  weakening  the  walls  of  the 
sac  and  producing  hpemorrhage,  and  also  a  less  immediate  danger  of  embolism. 
Neither  of  these,  however,  is  sufficient  to  forbid  the  operation  in  suitable  cases. 
The  most  favorable  are  saccular  aneurisms,  or  such  as  have  perforated  the  chest- 
wall  and  formed  an  adventitious  sac  externally. 

The  introduction  of  wire  or  other  filiform  material  into  the  sac  is  a  method 
of  treatment  instituted  by  Moore  of  London,  which  has  sometimes  caused  oblite- 
ration of  the  aneurism.    Of  late  attention  has  been  particularly  directed  to 
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Loreta's  method,  in  which  electrolysis  is  combined  with  the  introduction  of 
wire.  Several  feet  of  fine  silver  wire  are  passed  through  a  hypodermic  needle 
directly  from  the  spool,  so  that  the  wire  curls  up  within.  This  is  attached  to 
the  positive  pole,  the  negative  being  connected  with  a  surface  pad  or  with  an 
insulated  needle  introduced  into  the  sac.  A  current  is  then  passed  through  as 
in  the  method  of  simple  galvano-puncture.  Good  results  have  been  obtained 
from  this  method  in  a  number  of  cases,  but  final  judgment  cannot  as  yet  be 
formal  regarding  the  dangers  and  the  relative  value  compared  ivith  other 
forms  of  local  treatment.  It  may  be  of  temporary  advantage  in  some  cases 
to  prevent  threatened  rupture,  though  no  permanent  cure  be  possible.  Injec- 
tion of  solutions  of  perchloride  of  iron  or  other  styptics  is  dangerous  and 
valueless. 

Many  drugs  have  been  advocated  for  the  effect  upon  the  vessels  or  upon 
the  heart.  Many  years  since  Langenbeck  advised  the  injection  of  ergotine  or 
ergot  to  contract  the  sac,  but  this  treatment  has  properly  fallen  into  disuse.  In 
cases  in  which  temporary  over-action  of  the  heart  is  noted  I  have  sometimes 
found  aconite  a  valuable  remedy.  It  should  be  used  in  doses  of  from  one  to 
two  drops  every  hour  or  two  until  the  pulse  grows  more  tranquil,  if  this  eifect 
is  produced  by  a  few  doses  ;  but  prolonged  use  of  aconite  must  be  discouraged. 
When  blood-pressure  is  excessive,  nitro-glycerin  is  a  remedy  of  decided  value, 
but,  as  a  rule,  should  yield  place  to  venesection.  Digitalis  has  been  used  to 
steady  the  heart's  action,  but  is  of  more  than  doubtful  value,  since  it  may  so 
increase  blood-pressure  as  to  lead  to  rupture  of  the  sac.  In  the  final  stages 
failing  heart-power  may  render  the  use  of  digitalis,  strychnine,  or  alcohol 
advisable  or  necessary. 

Recent  studies  of  the  physiology  of  coagulation  encourage  the  hope  that  the 
use  of  calcium  salts  may  prove  of  value  in  promoting  clotting,  but  practical 
results  have  not  as  yet  been  obtained. 

Certain  special  symptoms  require  additional  treatment.  Pain  may  be  con- 
trolled sufficiently  by  the  iodide  of  potassium,  but  in  the  late  stages  morphine 
often  becomes  necessary.  Extreme  dyspnoea  or  cyanosis  is  relieved  by  free 
venesection.  If  moderate  and  slowly  developed,  saline  purges  or  elaterium 
may  be  of  value.  Urgent  dyspnoea  may  seem  to  demand  tracheotomy  in  cases 
in  which  spasm  of  the  larynx  appears  evident,  but  the  operation  is  generally 
useless,  from  the  fact  that  pressure  upon  the  trachea  or  bronchi  is  generally 
present  in  these  instances.  Dropsy  is  treated  in  a  similar  manner  to  that 
employed  in  cardiac  affections,  but  active  measures  must,  as  a  rule,  be  avoided. 
Southey's  drainage-tubes  may  be  employed  and  may  for  a  time  be  of  great 
value.  External  rupture  of  aneurisms  is  sometimes  retarded  by  painting  the 
surface  with  collodium  or  solution  of  gutta-percha,  or  by  applying  a  shield  of 
metal  or  felt.  The  value  of  galvano-puncture  in  such  cases  has  been  referred 
to. 

AXEURISM  OF  THE  PiTLMONAEY  ArTERY. 

Dilatation  of  the  pulmonary  artery  is  not  unusual  in  mitral  disease,  in 
phthisis,  emphysema,  or  other  conditions  which  obstruct  the  lesser  circulation. 
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In  some  cases  the  dilatation  is  very  marked,  the  trunk  of  the  vessel  reach- 
ing a  diameter  of  as  much  as  two  inches,  and  all  of  the  branches  likewise 
being  dilated.  Secondary  sclerosis  and  atheroma  are  not  unusual  in  these 
cases.  Relative  insufficiency  of  the  semilunar  leaflets  occurs  when  the  dila- 
tation becomes  marked.  There  may  be  visible  pulsation  to  the  left  of  the 
sternum  in  the  third  intercostal  space,  and  not  rarely  a  thrill  is  felt  in  ad- 
dition to  the  pulsation.  On  auscultation  a  systolic  murmur,  propagated  up- 
ward and  .to  the  left,  is  generally  audible,  and  if  relative  insufficiency  of 
the  pulmonary  valves  becomes  established,  a  diastolic  murmur  may  also  be 
heard. 

Aneui'ism  of  the  pulmonary  artery  is  extremely  rare,  for  the  arterial 
changes  necessary  to  the  development  of  aneurism  are  very  unusual  in  this 
vessel.  Occasionally,  however,  small  saccular  or  spindle-shaped  aneurisms 
of  the  trunk,  or  less  commonly  of  other  parts,  of  the  pulmonary  artery  have 
been  recorded. 

The  symptoms  in  case  of  a  large  aneurism  are  practically  the  same  as  those 
which  occur  in  aneurism  of  the  thoracic  aorta,  but  the  evidences  of  disturbance 
of  the  pulmonary  circulation  and  of  weakness  of  the  right  heart  are  prominent. 
Cyanosis  or  lividity,  marked  dyspnoea,  with  cough  and  expectoration,  are  gen- 
erally decided  symptoms.  Pain  is  rarely  absent  if  the  sac  has  grown  to  con- 
'  siderable  size. 

On  physical  examination  pulsation,  and  even  some  prominence,  may  be  seen 
in  the  third  interspace  at  the  left  border  of  the  sternum.  On  palpation  the 
systolic  pulsation  may  be  attended  by  a  thrill,  and  there  is  sometimes  a  diastolic 
shock  coincident  with  closure  of  the  semilunar  valve.  Percussion  over  the  area 
of  pulsation  reveals  a  dull  or  flattened  note,  but  the  exact  extent  will  depend 
on  the  condition  of  the  adjacent  lung.  Sometimes,  indeed,  the  lung  may  be  so 
retracted  that  the  percussion-note  in  the  pulmonary  region  is  decidedly  dull, 
though  neither  dilatation  nor  aneurism  of  the  artery  be  present.  A  loud, 
superficial  systolic  murmur  is  heard  on  auscultation,  and  is  transmitted  to  the 
left  and  upward.    The  second  sound  is  distinctly  accentuated. 

Aneurism  of  the  pulmonary  artery  rarely  reaches  large  size,  but  tends  to 
rupture  into  the  pericardial  sac.  Aneurism  and  dilatation  must  be  distinguished 
from  the  simple  pulsation  of  the  pulmonary  artery  due  to  retraction  of  the  left 
lung.  The  physical  signs  on  palpation  and  pressure  may  be  the  same,  but  on 
auscultation  the  sounds  may  be  entirely  normal,  or,  though  a  functional  sys- 
tolic murmur  be  present,  the  marked  accentuation  of  the  second  sound  is  gen- 
erally absent.  When  visible  bulging  is  present,  the  diagnosis  of  aneurism  is 
almost  certain,  and  especially  if  pressure-symptoms  supervene. 

The  prog-nosis  is  highly  unfavorable. 

Treatment  must  be  conducted  on  the  same  principles  as  obtain  in  cases  of 
aortic  aneurism. 

Minute  or  miliary  aneurisms  of  the  terminal  branches  of  the  pulmonary 
artery  are  not  uncommon  in  pulmonary  tuberculosis,  and  are  found  most  fre- 
quently in  the  branches  in  the  walls  of  cavities.    They  result  from  the  local- 
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ized  weakening  of  the  vessel-wall  occasioned  by  degeneration  of  the  adven- 
titia  bordering  on  caseous  foci,  and  frequently  rupture,  causing  hsemoptysis.  * 

Aneurism  of  the  Coronary  Arteries. 

Aneurism  of  the  coronary  arteries  is  very  rare.  Any  pai-t  of  either  vessel 
may  be  affected,  and  there  is  generally  a  high  degree  of  arterio-sclerosis  pres- 
ent in  the  affected  portion  which  has  on  this  account  become  weakened  and 
dilated.  Occasionally  embolism  leads  to  dilatation  above  the  point  of  occlu- 
sion, or  at  that  point  if  the  walls  of  the  artery  become  diseased.  The  aneu- 
risms are  generally  quite  small,  but  in  marked  cases  grow  to  the  size  of  a  small 
nut.    There  may  be  one  or  several  on  the  same  vessel. 

Age  predisposes,  because  arterial  disease  is  more  apt  to  occur  in  those  of 
advanced  age ;  but  a  remarkable  case,  in  which  three  aneurisms  of  the  coro- 
nary arteries  were  found  in  a  boy  of  seven  years  who  had  died  with  scarlat- 
inal dropsy,  was  reported  by  Dr.  Gee.  The  aneurism  may  rupture  into  the 
pericardial  sac  or  may  erode  the  wall  of  the  heart  by  pi'essure,  and  lead  to 
cardiac  rupture.  In  either  case  the  symptoms  are  those  of  rupture  of  the 
heart.  Before  rupture  takes  place  there  are  no  distinctive  symptoms,  and  the 
condition  cannot  be  recognized  during  the  life  of  the  patient. 

The  peculiar  form  of  arterial  disease  described  by  Kussmal  and  Maier 
under  the  name  of  "periarteritis  nodosa  "  not  infrequently  affects  the  coronary 
vessels.  According  to  Eppinger,  this  condition  is  really  one  of  congenital 
aneurism. 

Aneurism  of  the  Abdominal  Aorta  and  its  Branches, 
Aneurism  of  the  abd6minal  aorta  is  far  less  frequent  than  that  of  the 
thoracic  aorta.  It  is  most  frequent  in  the  male  sex,  between  the  ages  of  thirty- 
five  and  fifty  years,  and  the  causes  are  the  same  as  in  thoracic  aneurisms. 
The  usual  situation  is  near  the  coeliac  axis,  and  frequently  the  root  of  this  trunk 
is  involved  in  the  sac.  Of  103  cases  collected  by  Lebert,  but  3  occurred  at  or 
near  the  bifurcation. 

Symptomatology. — The  most  decided  symptom  and  the  most  constant  is 
pain.  At  first  this  may  be  sharp  and  shooting  in  character,  radiating  from  the 
back,  round  the  abdomen  to  the  umbilicus  or  down  into  the  legs.  Later  the  pain 
may  become  of  a  dull,  gnawing,  or  boring  nature,  when  erosion  of  the  vertebrae 
is  taking  place.  Gastric  disturbances  are  frequent,  particularly  vomiting  ;  and 
there  may  be  paroxysms  of  intense  gastralgia.  Severe  colic-like  pain  may  also 
be  due  to  embolism  of  the  mesenteric  artery.  Congestion  of  the  kidneys  or  of 
the  spleen  may  result  from  pressure  on  the  corresponding  veins.  When  the 
bodies  of  adjacent  vertebrae  become  eroded,  parsesthesia  of^the  lower  part  of  the 
body,  and  finally  paraplegia,  may  be  observed.  Jaundice  is  an  occasional 
symptom. 

Physical  Signs. — The  tumor  may  be  evident  on  inspection  of  the  abdomen, 
and  may  present  distinct  pulsation.  The  impulse  is  felt  to  be  heaving  and 
expansile,  and  occasionally  in  aneurisms  just  beneath  the  diaphragm  a  diastolic 
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shock  is  communicated  from  the  heart.  A  systolic  thrill  may  be  palpable. 
» On  auscultation  a  toneless  systolic  sound  is  sometimes  heard,  but  more  fre- 
quently a  soft  bruit  or  murmur.  Diastolic  murmurs  are  very  rare.  The  fem- 
oral pulse  is  often  retarded  and  noticeably  weak.  Frank  called  attention  to 
the  increased  tension  which  may  be  produced  in  the  femoral  arteries  by  pressure 
on  the  aneurism,  and  to  the  intermission  of  a  few  beats  immediately  after  the 
pressure  is  withdrawn.  This  procedure,  however,  as  well  as  that  of  Scheele, 
who  demonstrated  the  increased  tension  of  the  sac  when  the  femoral  vessels 
were  compressed,  entails  grave  danger. 

Terminations. — Abdominal  aneurisms  may  rupture  into  the  peritoneum, 
the  duodenum,  the  stomach,  the  pleurae,  the  retroperitoneal  space,  the  bladder, 
or  the  spinal  canal.  External  rupture  is  very  rare.  Rupture  into  the  vena 
cava  inferior  sometimes  occurs,  and  gives  rise  to  great  dyspnoea,  dropsy,  and 
other  evidences  of  disturbance  of  the  circulation. 

Diagnosis. — Aneurisms  of  the  descending  part  of  the  thoracic  aorta  are 
distinguished  by  their  position  and  often  by  evidences  of  intrathoracic  pres- 
sure. 

Dynamic  pulsation  of  the  aorta  is  a  condition  in  which  there  is  marked 
undulation,  not  rarely  forcible  and  visible,  and  often  attended  with  palpable 
thrill  and  with  a  systolic  murmur.  It  occurs  more  frequently  in  emaciated, 
neurasthenic  women  than  in  men.  It  is  to  be  carefully  excluded  by  the 
absence  of  distinct  evidences  of  pressure,  and  especially  by  the  absence  of 
a  palpable  tumor.  Simple  pulsation,  thrill,  and  murmur  may  be  present 
in  either  condition. 

Severe  paroxysms  of  gastralgia  or  lumbago  of  obscure  origin  should  lead 
to  careful  physical  examination  for  aneurism.  ' 

Prog-nosis. — The  prognosis  is  extremely  grave,  though  recovery  is  not 
impossible.    Spontaneous  cure  is  occasionally  noted. 

The  general  methods  of  treatment  adopted  in  thoracic  aneurism  are  to  be 
used,  and  in  addition  pressure  may  be  made  on  the  proximal  portion  of  the 
aorta,  the  patient  being  kept  under  chloroform.  In  one  case  this  treatment 
was  unsuccessful  until  the  third  trial  was  made.  Pressure  has  been  continued 
as  long  as  fifty-two  hours.  Unnecessary  violence  must  be  avoided  lest  injury 
be  done  to  the  sac. 

Aneurisms  of  the  Cceliac  Axis  are  not  infrequent  in  association  with 
aneurism  of  the  upper  part  of  the  abdominal  aorta,  but  its  branches  may  also 
be  involved  independently. 

Aneurism  of  the  Splenic  Artery  is  occasionally  met  with.  Usually 
the  sac  is  small  and  there  may  be  several ;  in  rare  cases  are  large  splenic  aneu- 
risms observed.  ThG  symptoms  are  indefinite  in  nature.  Nearly  always  there 
is  deep  abdominal  pain,  not  rarely  referred  to  the  back.  A  tumor  may  some- 
times be  felt,  and  a  systolic  bruit  is  heard  on  auscultation.  Gastric  disturb- 
ances, vomiting,  and  even  severe  haematemesis,  are  sometimes  observed.  Intra- 
peritoneal rupture  may  occasion  sudden  death. 

An:i5URISM  op  the  Hepatic  Artery  is  exceedingly  rare,  and  the  symp- 
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toms  are  indefinite  in  nature.  Pressure  may  be  exerted  upon  the  venous  trunks 
or  biliary  duct,  and  enlargement  of  the  liver  with  jaundice  may  occur. 

Aneurism  of  the  Superior  or  Inferior  Mesenteric  Artery  is 
exceedingly  rare,  but  the  former  vessel  is  the  one  most  frequently  affected. 
Pain  in  the  epigastric  or  lumbar  region  is  usually  present.  A  tumor  with  a 
systolic  murmur  may  be  detected  in  the  middle  line  of  the  abdomen,  and 
embolic  manifestations  may  result  from  detachment  of  portions  of  the  clots 
within  the  aneurism  and  obstruction  of  terminal  branches  of  the  mesenteric 
arteries.  The  termination  is  usually  in  rupture  into  the  peritoneal  cavity. 
Compression  through  the  abdominal  walls  has  been  practised  with  the  success. 

Aneurism  of  the  Renal  Arteries  is  occasionally  observed.  Small 
ones  are  not  rare,  but  large  sacs,  such  as  those  recorded  by  Byrom  Bramwell, 
are  very  uncommon.    Rupture  into  the  retro-peritoneal  cavity  may  take  place. 

Stenosis  of  the  Aorta. 

General  stenosis  of  the  aorta  is  a  congenital  condition  occurring  most  fre- 
quently in  chlorotic  girls,  and  is  associated  with  imperfect  development  of  the 
organs  of  reproduction.  Independently,  however,  of  these  cases  there  are 
occasionally  found  subjects  in  whom  the  aorta  remains  throughout  life  of  the 
size  it  had  in  childhood.  These  people  are  poorly  developed,  pale,  and  weak, 
with  reduced  vitality  and  little  power  of  resistance.  Virchow  called  attention 
particularly  to  the  hypoplasia  of  the  blood-vessels  in  persons  affected  with 
haemophilia. 

When  such  a  condition  is  present,  there  is  usually  also  more  or  less  endar- 
teritis, the  intima  becoming  puckered  and  wrinkled  and  the  seat  of  fatty 
degeneration.  These  conditions  may  finally  lead  to  the  formation  of  an 
aneurism  or  to  rupture.  Usually  the  left  ventricle  is  hypertrophied  and  dila- 
ted, and  a  systolic  murmur  may  be  heard  over  the  arch  of  the  aorta. 

Localized  constriction  of  the  aorta  may  be  found  near  the  ductus  arteriosus 
as  a  congenital  lesion.  It  leads  to  dilatation  of  the  vessel  on  the  proximal 
side,  and  to  various  degenerative  changes  in  the  walls.  On  the  distal  side  the 
vessel  may  be  smaller  than  normal  or  may  be  of  the  usual  calibre.  Localized 
stenosis  may  also  result  from  pressure  of  enlarged  mediastinal  glands  or  from 
syphilitic  infiltration  of  the  wall  of  the  aorta. 

Symptoms  may  be  entirely  wanting  or  there  may  be  evidences  of  obstruc- 
tion to  the  circulation,  with  consequent  hypertrophy  of  the  heart. 

Rupture  of  the  Aorta. 

Rupture  of  the  healthy  aorta  may  result  from  a  fall,  from  severe  blows  upon 
the  chest,  or  from  direct  injuries  by  stab-wounds  or  the  like.  More  frequently, 
however,  the  walls  have  been  previously  weakened  by  degenerative  changes  of 
the  media  or  intima,  when  sudden  strain  or  cardiac  excitement  leads  to  rupture 
at  the  point  of  disease.  Aneurism  is  the  most  frequent  cause  of  all,  but  is  not, 
strictly  speaking,  a  cause  of  rupture  of  the  aorta  itself  Very  rarely  localized 
or  general  stenosis  of  the  aorta,  especially  when  cardiac  hypertrophy  is  asso- 
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ciated  with  it,  occasions  rupture,  and  instances  have  been  recorded  in  which 
the  vessel  had  been  involved  in  the  destructive  changes  of  adjacent  cancer  or 
ulceration  of  the  oesophagus  or  of  caries  of  the  vertebrae. 

The  rupture  is  generally  transverse,  and  is  most  frequently  found  just 
above  *the  aortic  valves,  the  blood  finding  its  way  into  the  pericardial  cavity. 
In  other  cases  the  perforation  is  higher  up,  and  leads  into  the  anterior  or  pos- 
terior mediastinum  or  into  one  of  the  pleural  cavities.  Rupture  of  the  abdo- 
minal aorta  is  very  rare.  Rupture  of  the  intima  and  media  may  precede  that 
of  the  adventitia  by  a  considerable  interval,  and  the  blood  may  separate  the 
layers,  forming  a  dissecting  aneurism  and  never  leading  to  complete  rupture. 

At  the  moment  of  rupture  there  may  be  severe,  agonizing  pain,  with  a 
sense  of  laceration  or  bursting,  and  with  fear  of  impending  death.  Later, 
ansemia,  loss  of  power,  and  collapse  give  evidence  of  the  internal  haemorrhage. 
When  the  fatal  issue  is  not  immediate,  physical  examination  may  reveal  the 
existence  of  liquid  in  the  pleural  or  pericardial  cavities.  In  cases  of  rupture 
of  the  intima  and  media,  followed  after  an  interval  by  perforation  of  the 
adventitia,  a  partial  recovery  from  the  primary  collapse  may  precede  the  fatal 
issue. 

The  diagnosis  cannot  be  made  with  certainty  unless  there  have  been  evi- 
dences of  aortic  aneurism. 

Treatment,  as  a  rule,  is  of  no  avail,  but  in  cases  of  partial  rupture  abso- 
lute rest,  with  remedies  to  quiet  the  action  of  the  heart  and  promote  general 
tranquility  might  insure  the  formation  of  a  dissecting  aneurism  and  prevent 
complete  rupture. 


DISEASES  OP  VEINS. 

Phlebitis. 

Phlebitis,  or  inflammation  of  the  veins,  may  be  either  acute  or  chronic, 
the  latter  resembling  in  its  nature  arterio-sclerosis,  and  therefore  receiving  the 
name  phlebo-sclerosis. 

Acute  Phlebitis. 
"Acute  phlebitis  may  be  of  two  kinds :  thrombo-phlebitis,  in  which  a 
change  takes  place  in  the  contained  blood  before  the  wall  of  the  vein  is 
affected  ;  and  periphlebitis,  in  which  the  wall  of  the  vein  and  the  surround- 
ing tissues  are  first  involved.  Phlebitis  occurs  where  the  circulation  is  slug- 
gish, and  on  account  of  the  anatomical  conditions  is  most  frequently  found  in 
the  veins  of  the  lower  extremities,  in  the  large  veins  of  the  pelvis,  or  in  those 
of  the  dura  mater. 

Etiology  and  Pathology. — Thrombo-phlebitis  is  the  more  common  of  the 
two  forms,  and  occurs  in  conditions  in  which  there  is  unusually  sluggish  circu- 
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lation,  and  in  which  there  seems  to  be  some  alteration  in  the  blood  favoring  its 
coagulation.  A  clot  is  formed  within  the  vessel,  not  rarely  near  one  of  the 
valves,  and  later  the  vessel-wall  becomes  altered  as  in  periphlebitis.  Thrombo- 
phlebitis is  common  during  the  puerperal  state  (phlegmasia  alba  dolens),  and 
occurs  in  cardiac  affections,  in  phthisis,  after  infectious  diseases,  particularly 
typhoid  fever,  in  septic  conditions,  and  in  other  states  of  lowered  vitality. 

In  periphlebitis  the  inflammatory  changes  first  affect  the  vessel-wall,  the 
thrombotic  process  within  being  secondary.  Nearly  always  the  vessel-wall 
becomes  affected  as  a  result  of  extension  of  inflammation  from  surrounding 
structures,  as  in  diffuse  cellulitis,  but  the  vein  may  be  primarily  involved  in 
rare  instances,  as  in  cases  of  chronic  phlebitis,  in  which  an  intercurrent  acute 
inflammation  supervenes,  or  after  traumatism  or  deligation  of  the  vein. 

The  outer  wall  of  the  vein  is  principally  affected,  showing  increased  vascu- 
larity and  cellular  infiltration,  as  a  result  of  which  the  vessel  becomes  consid- 
erably thickerfed  and  remains  patulous,  like  an  artery,  when  cut  through 
transversely.  The  inner  coat  loses  its  transparency,  becoming  of  a  dull  leaden 
color,  and  in  the  later  stages  may  be  eroded  and  stained  with  blood-pigment 
from  the  clot  within  the  vessel.  The  inflammatory  exudate  in  the  outer  wall 
of  the  vein  may  form  pus,  thus  giving  rise  to  an  abscess  in  the  vessel-wall 
(suppurative  phlebitis),  or  the  whole  wall  and  part  of  the  clot  may  break  down, 
forming  a  large  abscess.  When  the  thrombus  becomes  dislodged,  it  may  be 
carried  along  in  the  circulation  and  cause  a  sudden  fatal  termination.  On  the 
other  hand,  if  it  be  rapidly  disintegrated,  as  in  suppurative  phlebitis,  smaller 
portions  are  disseminated  as  emboli  and  give  rise  to  metastatic  abscesses. 

After  a  considerable  time  the  clot  may  become  organized  by  granulations 
extending  from  the  vessel-wall,  and  the  vein  is  thus  converted  into  a  fibrous 
cord — obliterative  phlebitis.  Calcification  may  take  place  in  the  thrombi  in 
other  cases,  and  leads  to  the  formation  of  phleboliths  or  vein-stones.  Oblit- 
erative phlebitis  occurs  not  only  in  the  small  veins,  but  also  in  the  larger 
ones,  as  the  femoral,  or  even  the  vena  cava.  Rarely  indeed  is  there  complete 
restoration  of  the  vessel-walls  to  their  normal  size.  If  not  obliterated,  they 
are  very  much  thickened  and  remain  so.  Suppurative  phlebitis,  if  not  fatal, 
always  leads  to  complete  obliteration. 

Symptomatolog'y. — The  symptoms  of  phlebitis  are  those  of  obstruction, 
tind  vary  according  to  the  situation  and  extent  of  the  thrombotic  change. 
Thus  a  parietal  thrombus  may  cause  so  little  obstruction  as  to  give  rise  to  no 
symptoms,  and  a  completely  obstructing  one  when  situated  in  vessels  with  free 
anastomosis  may  be  similarly  free  from  symptoms.  When  a  large  vein  is 
affected,  there  is  usually  severe  pain  with  tenderness  on  pressure.  At  times 
the  pain  is  intermittent  or  neuralgic  in  character.  The  limb  swells  and  be- 
comes stiff.  If  a  superficial  vein  be  diseased,  there  may  be  soft  oedema  with 
distinct  pitting  on  pressure,  whereas,  if  a  deep  vein  be  involved,  the  swelling 
is  tense  and  hard  and  more  painful.  In  the  latter  cases  the  pain  and  tume- 
faction may  be  the  only  symptoms,  but  in  superficial  phlebitis  there  is  a 
dusky-red  line  along  the  course  of  the  vein,  and  the  vein  itself  may  be  felt 
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as  a  swollen,  hard,  cord-like  structure  with  knot-like  prominences  correspond- 
ing with  the  position  of  the  valves. 

The  temperature  of  the  limb  varies.  Usually  at  the  outset  it  is  elevated, 
but  later,  when  the  circulation  fails  and  oedema  increases,  the  temperature 
falls. 

The  constitutional  symptoms  depend  upon  the  extent  and  severity  of  the 
inflammation,  rarely  being  grave  excepting  in  suppurative  cases,  with  disinte- 
gration of  the  clot,  when  pyaemia  is  apt  to  be  developed.  In  these  cases  irreg- 
ular fever,  chills,  and  sweats  give  evidence  of  the  toxaeraic  state. 

Diagnosis. — The  local  conditions  require  distinction  from  lymphangitis. 
The  latter  almost  always  depends  upon  some  lo^al  injury,  is  usually  more 
diffuse,  presents  a  brighter  redness,  and  is  invariably  attended  with  adenitis  of 
the  glands  to  which  the  affected  vessels  lead. 

Phlebitis  may  be  suspected  in  a  case  of  diffuse  cellulitis  surrounding  an 
important  vein  if  there  be  a  sudden  increase  of  pain  and  swelling,  together  with 
enlargement  of  the  tributary  veins. 

Deep-seated  phlebitis  may  be  mistaken  for  neuralgia,  but  the  latter  is  unat- 
tended by  oedema  and  marked  circulatory  disturbances,  and  is  often  relieved 
rather  than  aggravated  by  pressure. 

Prognosis. — In  ordinary  cases  the  prognosis  is  good,  and  even  where  large 
branches  are  obstructed  by  thrombo-phlebitis  the  collateral  circulation  is  usually 
established.  Suppurative  phlebitis,  however,  is  a  grave  affection,  and  if  it 
occur  in  internal  organs  is  usually  fatal. 

Treatment. — The  affected  part  must  be  placed  as  nearly  at  rest  as  possible. 
Undue  manipulation  or  friction  of  the  parts  is  always  attended  with  the  danger 
of  dislodging  parts  of  the  thrombus  and  causing  sudden  death.  The  limb 
should  be  elevated,  and  enclosed  in  cotton-wool  retained  in  place  by  light  turns 
of  a  roller  bandage.  Counter-irritants  applied  locally  are  often  of  great  advan- 
tage. In  mild  cases  the  tincture  of  iodine  may  be  painted  lightly  along  the 
course  of  the  vein  ;  in  more  severe  cases  blisters  may  be  of  value.  In  cases  in 
which  the  venous  repletion  is  excessive,  leeches  applied  locally  decrease  the  pain 
and  prevent  undue  stagnation  of  the  circulation.  Warm  fomentations  may  be 
of  value,  and  occasionally  when  local  inflammatory  reaction  is  marked  cold 
applications  are  serviceable. 

Internally  advantage  will  be  derived  from  the  use  of  quinine  and  of  othef 
remedies  directed  to  the  patient's  general  condition.  Opium  may  be  needed 
when  pain  is  severe. 

Chronic  Phlebitis. 

Chronic  phlebititis  or  phlebo-sclerosis  may  result  from  acute  phlebitis  or 
may  be  a  primary,  chronic  process  in  veins  subjected  to  increased  blood-pres- 
sure, which  as  a  result  become  thickened  and  varicose.  Phlebo-sclerosis  may 
be  associated  with  arterio-sclerosis  as  a  result  of  the  same  causes.  Among  87 
cases  of  arterio-sclerosis  Huchard  found  sclerosis  of  the  veins  in  51. 

The  walls  of  the  veins  become  thicker  and  harder,  and  more  rigid  by  the 
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slow  growth  of  fibrous  tissue,  and  subsequently  hyaline  or  fatty  degeneration 
or  calcification  may  ensue  as  in  the  arteries.  In  the  larger  veins  atheromatous 
plates  and  ulcers  are  seen,  as  in  the  larger  arteries.  Cases  in  which  the  veins 
as  well  as  arteries  are  involved  have  been  designated  as  angio-sclerosis. 

Syphilitic  phlebitis  and  periphlebitis  are  most  apt  to  occur  in  the  ramifica- 
tions of  the  portal  vein  and  in  the  umbilical  vein  of  new-born  children. 

Chronic  phlebitis  may  occasion  more  or  less  impediment  to  the  circulation, 
but  the  symptoms  are  more  directly  the  result  of  associated  arterio-sclerosis. 

Rest  with  counter-irritation  is  of  value  in  cases  in  which  peripheral  veins 
are  involved.  Counter-irritation  by  means  of  the  actual  cautery  in  particular 
is  often  attended  with  happy  results. 

Dilatation  of  the  Veins. 
Synonyms. — Phlebectasia  ;  Varix  ;  Varicose  veins. 

Definition. — Dilatation  or  varicosity  may  be  met  with  in  any  of  the  veins, 
but  is  usually  found  in  those  of  the  lower  extremities,  in  the  plexus  about  the 
rectum,  and  in  those  of  the  spermatic  cord.  The  superficial  veins  are  more 
commonly  affected,  although  the  deep  veins  are  also  more  or  less  involved. 
Dilatation  of  the  veins  is  more  common  in  women  than  in  men,  probably 
on  account  of  the  obstruction  offered  to  the  return  circulation  from  the  legs 
during  pregnancy ;  and  it  is  a  disease  of  later  life  rather  than  of  young 
persons. 

Etiology. — The  dilatation  is  directly  due  to  some  increase  of  the  distend- 
ing force  within  the  veins.  This,  as  a  rule,  results  from  some  local  obstruction 
to  the  venous  circulation.  At  the  same  time,  however,  a  weakened  condition 
of  the  walls  of  the  veins  themselves  plays  a  part  in  the  etiology,  as  is  evi- 
denced by  the  fact  that  phlebectasia  is  a  disease  of  advancing  years  and 
debilitated  conditions.  Normally,  there  is  greater  venous  pressure  in  the 
veins  of  the  lower  extremities  than  elsewhere,  and  this  excess  becomes  con- 
siderable in  old  persons  with  generally  sluggish  circulation,  who  by  their  oc- 
cupation are  required  to  be  on  their  feet  during  a  large  part  of  the  day.  The 
importance  of  cardiac  weakness  in  the  production  of  dilatation  of  the  veins 
has  too  often  been  overlooked,  but  is  well  illustrated  in  cases  occurring  in 
elderly  persons  with  cardiac  degeneration  or  valvular  disease.  Even  though 
hypertrophy  of  the  heart  be  present,  this  may  be  sufficient  only  to  partially 
overcome  the  arterio-sclerosis  or  valvular  defect,  and  not  adequate  to  main- 
tain the  venous  circulation  as  well. 

Local  obstructions  of  various  kinds  may  directly  occasion  increase  of  pres- 
sure within  the  vein  and  consequent  dilatation.  Obstruction  to  the  venous  cir- 
culation occasioned  by  cirrhosis  of  the  liver,  by  the  pressure  of  a  gravid 
uterus  or  of  a  distended  sigmoid  flexure,  frequently  gives  rise  to  dilatation  of 
the  hsemorrhoidal  veins.  Thrombo-phlebitis  or  a  tight  garter  may  similarly 
lead  to  varicosity  of  the  veins  of  the  leg. 

Often  in  mitral  disease  there  is  a  certain  degree  of  dilatation  of  the  pul- 
monary veins,  and  there  may  be  varicosity  of  the  peripheral  veins  and,  in 

Vol.  II.— 28 


434  DISEASES  OF  THE  BLOOD-VESSELS. 

addition,  of  those  of  the  liver  and  other  viscera,  when  secondary  tricuspid 
regurgitation  supervenes. 

Morbid  Anatomy. — The  veins  appear  knotted  from  greater  dilatation  at 
"one  portion  than  aiiother.  The  dilatation  at  one  point  may  aifect  the  entire 
circumference  of  the  wall,  while  at  another,  only  a  part  gives  way,  leading  to 
a  localized  bulging  or  pouch.  There  is  also  elongation  of  the  vein,  so  that  it 
becomes  extremely  tortuous.  If  one  set  of  veins  be  obstructed  mechanically, 
the  tributary  veins  are  usually  also  dilated  from  the  increased  work  thrown 
upon  them. 

Varicosity  begins  just  above  the  valves,  and  at  this  point  the  whole  vein 
becomes  uniformly  dilated,  so  that  the  valves  are  rendered  incompetent. 
When  the  latter  condition  has  become  established  general  dilatation  of  the 
veins  proceeds  more  rapidly,  for  instead  of  several  columns  of  blood,  each  sup- 
ported by  a  valve,  there  is  now  but  one  pressing  backward  upon  the  distal  por- 
tions of  the  vein. 

The  walls  are  usually  thicker  than  normal,  for  with  the  beginning  dilatation 
there  is  hypertrophy  of  the  muscular  coat,  and  at  the  same  time  slow  inflam- 
mation occurs,  with  cellular  infiltration  and  later  fibrous  overgrowth.  There  is 
also  more  or  less  disturbance  of  the  nutrition  of  the  walls,  leading  to  fatty  de- 
generation and  sometimes  calcification,  although  these  changes  are  less  common 
than  in  the  arteries.  Rarely  the  distention  is  so  acute  that  there  is  actually 
thinning  of  the  walls  and  even  rupture  of  the  vessel.  When  this  occurs  there 
is  usually  a  giving  way  of  the  overlying  skin  or  mucous  membrane  and  profuse 
heemorrhage.  With  the  slowed  circulation  and  inflammation  in  the  walls  it 
is  not  an  uncommon  thing  late  in  the  disease  to  find  thrombosis  within  the 
vessels. 

Symptomatolog-y. — The  local  conditions  described  above  may  be  plainly 
visible,  or  the  thickened,  tortuous,  and  knotted  veins  may  be  felt  beneath  the 
skin.  There  is  generally  a  dull  aching  pain  in  the  part,  with  a  sense  of  ful- 
ness or  distention,  becoming  more  marked  after  the  patient  has  been  standing 
upright  or  walking  for  some  time.  In  cases  in  which  there  is  considerable  im- 
pediment to  the  circulation  there  is  apt  to  be  oedema  of  a  peculiarly  hard  and 
resisting  nature,  so  that  the  skin  does  not  pit  on  moderate  pressure.  Low-grade 
inflammatory  processes  are  also  present,  and  lead  to  general  induration  of  the 
tissues  surrounding  the  diseased  veins.  Troublesome  eczematous  conditions  of 
tlie  skin  and  indolent  ulcers  result  from  the  tendency  to  stasis  of  the  blood.  In 
the  case  of  varicose  htemorrhoidal  veins  considerable  local  inflammation  is 
frequently  met  with  around  the  veins. 

Treatment. — The  first-point  in  the  treatment  should  always  be  the  removal 
of  the  cause  when  possible.  Attention  should  be  ])aid  to  the  state  of  the 
bowels  and  to  the  condition  of  the  hepatic  circulation.  Scrupulous  care  is 
required  as  to  every  detail  of  personal  hygiene,  for  the  aflected  veins  consti- 
tute a  point  of  least  resistance  upon  which  tlie  influence  of  every  imprudent 
exposure  or  exertion  is  sure  to  be  expended.    In  cases  in  which  cardiac  weak- 


DILATATION  OF  THE  VEINS. 


435 


ness  is  an  etiological  factor  the  judicious  use  of  digitalis  or  uux  vomica  may  be 
of  service,  at  least  for  a  time. 

Locally,  elastic  bandages  or  stockings  may  be  applied  so  as  to  aiford  evenly 
distributed  support  and  pressure.  The  patient  should  avoid  remaining  in  the 
erect  posture  for  long  periods  at  a  time. 

In  cases  in  which  the  venous  distention  and  thickening  have  become  fully 
established  surgical  treatment  may  be  required. 


DISEASES  OF  THE  MEDIASTmUM. 

By  WILLIAM  PEPPER. 


In  this  section  will  be  considered  the  aflfections  of  the  cellular  and 
lymphatic  tissues  of  the  mediastinum  and  the  diseases  of  the  thymus 
gland.  The  diseases  of  the  pericardium,  of  the  heart,  and  of  the  large 
blood-vessels  are  included  in  separate  chapters. 

Mediastinitis. 

Inflammation  of  the  cellular  and  fibrous  tissues  of  the  mediastinum  may 
be  acute  or  chronic.  Acute  mediastinitis,  the  commoner  and  more  important 
condition,  runs  on  to  suppuration  and  the  formation  of  abscess,  whereas  thef 
chronic  form  occasions  cicatricial  adhesions  of  the  pericardial  and  pleural  sur- 
faces and  of  the  other  structures  in  the  mediastinum. 

Acute  Mediastinitis,  or  abscess  of  the  mediastinum,  is  nearly  always 
traumatic  in  nature,  resulting  from  penetrating  wounds  or  injury  to  the 
sternum,  ribs,  or  other  adjacent  structures.  Occasionally  abscess  of  the 
mediastinum  is  idiopathic,  arising  after  exposure  to  cold ;  in  other  cases  it 
■  follows  infectious  fevers  or  pysemic  conditions,  and  is  embolic  in  nature.  Tlie 
mediastinum  may  be  aifected  secondarily  by  extension  in  caries  of  the  sternum 
and  ribs,  in  pericarditis,  pleurisy,  suppurative  lymphadenitis,  or  from  rupture 
of  a  tuberculous  cavity  of  the  lungs. 

Males  are  more  frequently  affected  than  females. 

Morbid  Anatomy. — The  purulent  collection  may  occupy  the  anterior  or  the 
posterior  mediastinum,  but  the  former  is  far  the  more  frequent.  In  its  further 
enlargement  it  may  erode  the  chest-walls  and  break  externally  to  the  left  of 
the  sternum,  or  it  may  even  perforate  the  sternum  itself.  In  other  cases  riip- 
tui'e  takes  place  into  the  pleural  or  pericardial  sac,  into  the  lungs  or  bronchi, 
or  into  the  oesophagus,  and  rupture  of  the  internal  mammary  artery,  and  even 
of  the  aorta,  has  occurred.  The  abscess  may  burrow  into  the  abdominal  cavity, 
and  may  extend  as  far  as  the  inguinal  region. 

When  the  disease  remains  localized,  the  pus  may  become  inspissated,  and  in 
the  case  of  small  abscesses  every  trace  of  the  disease  may  become  effaced. 

Symptomatolog-y. — As  a  rule,  mediastinal  abscess  is  accompanied  from 
the  begiiniing  with  gradually  increasing  })ain  and  tenderness  under  the  sternum. 
Sometimes  there  is  merely  a  sense  of  constriction,  and  pain  of  a  throbbing  cha- 
racter is  occasionally  noted.    The  patient  is  restless,  loses  appetite,  and  presents 
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irregular  fever,  and  not  rarely  chills  and  sweats.  The  pulse  is  rapid  and  weak, 
and  there  may  be  considerable  dyspnoea.  Decided  pressure-symptoms,  how- 
ever, are  unusual.  Cough  is  frequent  and  the  expectoration  may  be  blood- 
tinged.  In  abscesses  of  the  posterior  mediastinum  difficulty  is  experienced  in 
swallowing. 

The  physical  signs  may  be  distinctive.  Not  rarely  there  is  prominence 
of  the  upper  part  of  the  sternum,  and  there  may  be  pulsation  communicated 
from  the  heart.  The  skin  is  reddened  and  may  pit  on  pressure,  and  on  per- 
cussion there  is  dulness  under  the  stei'num.  The  heart-sounds  are  distant  and 
feeble. 

Duration  and  Prognosis. — The  disease  may  run  its  course  and  subside 
by  rupture  and  discharge  of  the  pus  in  a  few  weeks ;  but  sometimes  the 
abscess  becomes  inspissated  and  chronic.  Grave  complications  may  occur  at 
any  time,  and  the  prognosis  must  therefore  be  exceedingly  guarded. 

Diagnosis. — Abscess  of  the  mediastinum  is  distinguished  from  aneurism 
by  the  absence  of  expansile  pulsation,  of  diastolic  shock,  and  of  the  ausculta- 
tory phenomena  of  aneurism.  The  pressure-symptoms  in  aneurism  are  much 
more  marked,  whereas  irregular  fever,  chills,  and  sweats  are  absent.  The 
history  furnishes  important  points  leading  to  the  proper  diagnosis. 

Tumor  of  the  mediastinum  is  excluded  by  the  rapid  and  febrile  course  of 
the  case,  by  the  acuteness  of  the  pain  and  other  symptoms,  and  by  the  absence 
of  secondary  deposits  in  other  situations. 

The  distinction  of  pericarditis  with  effusion  has  been  considered  in  the 
description  of  that  disease. 

Treatment. — The  patient  must  be  kept  at  rest  and  given  nutritious  though 
easily  assimilable  diet.  In  the  early  stage  ice-bags  or  Leiter's  coils  applied 
over  the  sternum  give  great  relief  and  probably  limit  the  severity  of  the 
inflammatory  process.  Leeches  are  also  of  value,  and  may  always  be  used 
when  the  indications  of  vascular  engorgement  are  present. 

In  a  number  of  instances  the  sternum  has  been  trephined  and  drainage 
established  with  happy  result ;  but,  as  a  rule,  it  may  be  well  to  wait  for  some 
evidence  of  pointing.  If  fluctuation  is  present,  the  abscess  should  always  be 
opened. 

In  the  later  stages  stimulating  and  supporting  remedies  will  be  required, 
and  at  any  time  signs  of  cardiac  weakness  demand  the  use  of  alcohol, 
ammonia,  or  other  stimulus. 

Chronic  Mediastinitis,  or  mediastino-pericarditis,  has  been  considered 
in  the  description  of  Pericarditis.  Occasionally  abscess  of  the  cellular  tissue 
of  the  mediastinum  becomes  chronic,  or  tuberculous  lymphadenitis  may  occa- 
sion chronic  purulent  collections.  The  latter  will  be  included  in  the  descrip- 
tion of  Tuberculous  Lymphadenitis. 

Acute  Lymphadenitis. 

Etiology. — The  lymphatic  glands  surrounding  the  bronchi  and  lying  upon 
the  spinal  column  in  the  posterior  mediastinum  are  enlarged  and  inflamed  in  a 
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variety  of  affections  of  the  lungs,  principally  in  the  bronchitis  of  influenza, 
measles,  and  whooping  cough,  and  in  broncho-pneumonia.  Mediastinal  lymph- 
adenitis may  also  occur  in  more  remote  infectious  processes,  such  as  typhoid 
fever,  facial  erysipelas,  and  diphtheria.  Peter  and  de  Mussy  held  that  naso- 
pharyngeal diseases  frequently  occasion  enlargement  of  the  tracheal  and  bron- 
chial glands.  Acute  lymphadenitis  is  more  frequent  in  young  persons  than 
in  those  of  raaturer  age. 

Morbid  Anatomy. — The  glands  become  enlarged,  and  are  soft  and  moist 
from  the  presence  of  inflammatory  oedema.  Their  color  is  usually  light  pink 
or  brownish,  but  in  the  later  stages  turns  to  a  grayish  hue.  If  the  inflam- 
matory process  be  intense,  abscess  may  result,  but  this  is  less  frequent  than  in 
tuberculous  lymphadenitis.  If  the  inflammation  be  long  continued,  permanent 
enlargement  with  sclerosis  of  the  glands  may  follow. 

Symptomatology. — In  exceptional  cases  the  glandular  enlargement  may 
be  sufficient  to  give  rise  to  serious  pressure  upon  important  structures,  and  the 
symptoms  then  are  those  met  with  in  mediastinal  tumor.  As  a  rule,  however, 
the  glands  are  only  moderately  enlarged,  and  the  symptoms  are  due  to  the  sur- 
rounding congestion  with  irritation  of  the  adjacent  nerves.  The  clinical  his- 
tory is  very  like  that  of  whooping  cough  during  the  paroxysmal  stage  ;  indeed, 
the  similarity  is  so  great  that  de  Mussy  regards  lymphadenitis  as  a  constant 
condition  in  whooping  cough  and  as  the  cause  of  the  paroxysms. 

The  most  marked  symptom  is  the  peculiar  paroxysmal  cough,  which  may 
be  followed  by  vomiting,  but  rarely  terminates  with  the  shrill  inspiratory  effort 
so  common  in  whooping  cough.  Paroxysms  of  dyspnoea  are  also  met  with, 
and  there  may  be  disturbance  of  the  circulation,  leading  to  cyanosis  when  the 
child  exerts  itself  in  play  or  otherwise.    Hoarseness  is  not  unusual. 

Physical  examination  may  disclose  a  moderate  degree  of  dulness  under  the 
upper  part  of  the  sternum  or  posteriorly  between  the  scapulte ;  but  more  fre- 
quently percussion  discovers  no  abnormal  conditions.  On  auscultation  sonorous 
and  sibilant  rales  are  frequent ;  and  the  breath-sounds  may  be  noticeably 
weaker  on  one  side  in  cases  where  pressure  is  exerted  upon  one  or  the  other 
bronchus. 

Diagnosis. — It  is  most  important  to  distinguish  simple  bronchitis  with 
lymphadenitis  from  whooping  cough ;  but  in  many  cases  this  diagnosis  can 
only  be  made  after  the  most  searching  examination.  Evident  communication 
of  the  disease  by  contagion,  and  a  regular  course  consisting  of  a  primary 
febrile  stage,  a  stage  of  paroxysms,  and  a  final  stage  of  simple  bronchial 
catarrh,  would  point  strongly  to  whooping  cough.  The  paroxysms  themselves 
are  almost  identical  in  tlie  two  affections,  though  it  has  been  noted  that  the 
shrill  inspiration  following  the  seizure  is  more  frequently  absent  in  lymphaden- 
itis. Extreme  dyspnoea,  coming  on  in  paroxysms,  and  diminution  in  the 
breath-sounds  and  tactile  fremitus,  would  also  point  to  glandular  enlargement. 

Prognosis. — With  the  subsidence  of  the  primary  bronchitis  the  glands 
usually  diminish  in  size  and  the  urgent  symptoms  are  relieved.  In  some  cases, 
however,  chronic  hypertrophy  of  the  glands  may  follow,  and  may  lead  to  con- 
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stant  dyspnoea,  especially  when  the  naso-pharyngeal  lymphatic  tissues  are 
coincidently  hypertrophied.  Abscess  of  the  mediastinum  may  result  from 
suppurative  inflammation  of  the  glands,  and  may  terminate  fatall3^  Accord- 
ing to  Bar^ty,  the  pressure  of  the  enlarged  glands  upon  the  pulmonary  artery 
predisposes  to  pulmonary  tuberculosis. 

Treatment. — It  is  of  first  importance  to  treat  the  bronchitis  upon  which 
the  lymphadenitis  depends.  Rest  in  bed  and  nourishing  diet  must  be  insisted 
upon.  Attention  to  every  detail  of  personal  hygiene  is  demanded.  Counter- 
irritation  by  tincture  of  iodine  may  be  used  posteriorly  between  the  scapulae 
or  anteriorly  over  the  upper  part  of  the  sternum.  Iodide  of  potash  and 
arsenic  are  regarded  with  reason  as  favoring  a  reduction  in  the  size  of  the 
glands.  Mercurial  inunctions  are  especially  to  be  recommended.  Quinine 
may  have  some  influence  in  controlling  inflammation. 

Tuberculosis  of  the  Mediastinal  Lymph-glands. 

The  lymphatic  glands  situated  at  the  roots  of  the  lungs  are  regularly 
enlarged  in  pulmonary  tuberculosis,  and  may  grow  to  considerable  size. 
There  is,  however,  a  group  of  cases  in  which  the  lungs  remain  healthy, 
while  the  mediastinal  glands  are  decidedly  involved.  In  cases  of  this 
kind  the  infection  takes  place  by  a  penetration  of  the  bacilli  through  the 
lining  membrane  of  the  air-passages  without  effecting  any  local  change.  In 
dealing  with  cases  of  suddenly-disseminated  tuberculosis  when  the  primary  seat 
of  disease  is  obscure,  the  lymphatic  glands  of  the  mediastinum  must  always  be 
examined.  The  disease  is  much  more  frequent  in  children  than  in  persons  of 
greater  age. 

Morbid  Anatomy. — The  glands  are  at  first  swollen,  red,  and  soft,  as  in 
simple  lymphadenitis.  On  close  inspection  tubercles  may  be  discovered  in  the 
substance  of  the  gland,  but  very  soon  there  is  cheesy  necrosis  affecting  part,  and 
finally  the  whole,  of  the  gland.  Neighboring  glands  tend  to  fuse  into  a  single 
mass,  which  may  be  surrounded  by  a  more  or  less  resisting  connective-tissue 
membrane.  Sometimes  the  glands  break  down  completely,  and  a  cyst  contain- 
ing puriform  liquid  results.  If  the  glandular  mass  be  large,  injurious  pressure 
may  be  exercised  upon  the  bronchi,  nerves,  or  blood-vessels  near  by.  A  more 
serious  accident  is  rupture  into  the  oesophagus,  trachea,  bronchi,  or  pulmonary 
artery.  Traction  diverticula  usually  precede  the  rupture  in  these  cases.  The 
lungs,  the  pleurse,  or  the  pericardium  may  be  secondarily  involved  by  exten- 
sion or  by  rupture  of  the  glands. 

Symptomatology. — The  nature  of  the  symptoms  will  depend  upon  the 
manner  of  involvement  of  the  mediastinal  glands,  whether  primarily  or  second- 
arily after  pulmonary  tuberculosis.  In  the  latter  case  the  patient  will  present 
the  symptoms  of  phthisis,  with  cough,  expectoration,  fever,  and  emaciation  ;  but 
in  proportion  to  the  degree  of  glandular  enlargement  the  cough  becomes  more 
and  more  paroxysmal,  and  may  finally  be  quite  indistinguishable  from  that  of 
whooping  cough.  In  the  intervals  between  these  paroxysms,  however,  there 
may  be  the  ordinary  cough  of  phthisis.    When  the  glands  are  primarily 
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involved  or  when  the  pulmonary  involvement  is  slight  or  latent,  the  symp- 
toms are  the  same  as  those  seen  in  simple  lymphadenitis — paroxysmal  cough, 
dyspnoea  sometimes  simulating  asthma,  hoarseness ;  later,  cyanosis,  dilatation 
of  the  veins,  and  oedema.  Very  considerable  enlargement  of  the  glands  may 
cause  a  large  tumor,  which  would  occasion  the  same  pressure-symptoms  and 
physical  signs  as  other  growths. 

Diagnosis. — The  supervention  of  glandular  involvement  in  a  case  of  pul- 
monary tuberculosis  is  plainly  indicated  by  the  paroxysmal  character  of  the 
cough,  by  the  increase  of  dyspnoea,  and,  on  physical  examination,  by  the 
decrease  of  vocal  and  tactile  fremitus  and  of  the  breath-sounds  on  one  or 
the  other  side.  There  may  also  be  dulness  on  percussion  posteriorly  between 
the  scapulse,  but  this  is  frequently  wanting. 

From  simple  lymphadenitis,  glandular  tuberculosis  would  be  distinguished 
by  the  greater  constitutional  depression  of  the  patient  and  by  the  more  marked 
evidences  of  pressure.  The  distinction  from  whooping  cough  is  made  in  the 
same  way  as  in  the  case  of  simple  lymphadenitis. 

Prognosis. — Doubtless  some  cases  in  which  circumscribed  foci  of  tuber- 
culous disease  have  been  present  in  the  lymph-glands  recover  entirely,  and 
calcification  of  the  gland  pi-events  further  spread ;  in  other  cases  a  fibrous 
capsule  may  limit  the  spread  of  the  disease  for  a  time ;  but,  as  a  rule,  the 
neighboring  structures  become  involved,  or  disseminated  tuberculosis  results 
from  entrance  of  the  bacilli  into  the  blood.  Death  may  result  from  perfora- 
tion of  the  oesophagus,  bronchi,  or  trachea,  or  from  erosion  and  rupture  of  the 
pulmonary  artery  or  aorta. 

Treatment. — Careful  nursing,  with  change  of  climate,  and  suitable  diet 
are  the  most  important  elements  in  the  treatment  of  the  disease.  Cod-liver 
oil,  iron,  and  iodine  are  remedies  of  decided  value.  The  syrup  of  the  iodide 
of  iron  may  be  given  in  full  doses  three  times  daily,  or  the  remedies  may  be 
used  separately  in  some  other  form.  Local  counter-irritation  may  be  used  as 
in  simple  lymphadenitis,  but  is  less  valuable  here. 

Mediastinal  Emphysema. 

Emphysema  of  the  cellular  tissues  of  the  mediastinum  sometimes  follows 
the  operation  of  tracheotomy.  It  may  also  result  from  rupture  of  peripheral 
air-vesicles  in  the  expulsive  stage  of  labor  or  in  whooping  cough  or  croup,  or 
from  j^erforation  of  ulcers  in  the  trachea,  bronchi,  oesophagus,  and  even  the 
stomach.  The  air  may  gradually  extend  to  the  tissues  of  the  neck  and  over 
the  entire  surface  of  the  body,  or  it  may  be  confined  to  the  mediastinum. 

The  symptoms  are  not  distinctive,  and  sometimes  are  entirely  wanting. 
Usually  there  is  more  or  less  unrest  or  vague  fear,  with  a  sense  of  constriction 
at  the  heart.  There  may  be  in  addition  considerable  dyspnoea,  with  alteration 
in  the  voice,  and  sometimes  even  difficulty  in  swallowing. 

On  physical  examination  the  cardiac  dulness  and  the  a])ex-bcat  are  absent, 
and  on  auscultation  various  rustling  or  crackling  sounds  may  be  audible. 

Mediastinal  emphysema  is  readily  distinguished  from  pneumopericardium 
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or  pneumothorax  when  the  history,  symptoms,  and  physical  signs  are  carefully 
considered. 

The  prognosis  is  often  grave  on  account  of  the  underlying  conditions  which 
occasion  the  emphysema,  but  the  air  may  be  reabsorbed  and  recovery  ensue. 

The  treatment  must  be  entirely  symptomatic.  Anodj'nes  and  quieting 
remedies  will  usually  be  required,  and  the  strength  of  the  patient  will  call  for 
stimulants. 

Mediastinal  Hematoma. 

Small  haemorrhages  occur  in  the  mediastinal  tissues  in  severe  cases  of 
jaundice,  haemophilia,  and  in  other  conditions  where  there  is  great  tendency  to 
extravasation  of  blood.  Larger  haemorrhages  result  from  erosion  of  blood- 
vessels, as  in  abscess  of  the  mediastinum  and  various  destructive  lesions  of  the 
sternum  or  ribs,  or  from  traumatic  rupture  of  a  vessel.  Rupture  of  an  aneu- 
rism may  occasion  a  sudden  and  extensive  haematoma. 

If  the  haemorrhage  be  large,  the  patient  rapidly  sinks  into  a  condition 
bordering  on  collapse,  as  in  other  internal  haemorrhages,  and  there  may  at  the 
same  time  be  evidences  of  pressure  upon  the  mediastinal  structures.  Accord- 
ing to  Daud6,  ecchymoses  make  their  appearance  in  the  lumbar  region  after 
two  or  three  days.    Sometimes  haematoraa  leads  to  abscess  of  the  mediastinum. 

Physical  examination  would  reveal  a  considerable  increase  of  dulness  in  the 
region  of  the  heart,  with  disappearance  of  the  apex-beat  and  muffling  of  the 
heart-sounds,  in  case  of  a  large  haematoma  in  the  anterior  mediastinum.  Peri- 
cardial eflPusion  would  be  excluded  by  the  rapid  onset,  the  symptoms  of  internal 
haemorrhage,  and  the  absence  of  friction-sound. 

The  patient  must  be  kept  absolutely  at  rest,  and  should  be  tranquillized  by 
small  doses  of  morphine.  Ice  should  be  placed  over  the  praecordia.  If  signs 
of  cardiac  weakness  are  distinct,  gentle  stimulation  may  be  permitted,  but 
active  stimulation  should  not  be  used. 

Tumors  of  the  Mediastinum. 

Mediastinal  tumors  may  take  origin  in  the  cellular  tissue  or  lymphatic 
glands,  in  the  thymus  gland,  or  in  the  pleurae,  pericardium,  or  bones  surround- 
ing the  mediastinum.  In  rare  cases  a  new-growth  of  the  thyroid  gland 
extends  in  a  downward  direction  and  occupies  the  mediastinum.  Among  the 
tumors  which  have  been  observed  are  sarcoma,  carcinoma,  lipoma,  fibroma, 
osteoma,  dermoid  and  hydatid  cysts.  Simple  cysts  have  also  been  met  with, 
and  Virchow  described  under  the  title  "  Teratoma  Myomatodes  "  a  form  con- 
taining striped  muscle-fibres. 

It  is  difficult  to  estimate  the  relative  frequency  of  sarcoma,  and  carcinoma, 
the  two  commonest  forms,  on  account  of  the  confusion  in  nomenclature  and 
the  uncertainty  as  to  the  nature  of  lymphadenoma,  lymphomata,  and  other 
glandular  enlargements.  If  these  are  considered  as  sarcomata,  this  form  is  the 
most  frequent,  but  if  a  separate  group  of  lymphomata  is  retained,  carcinoma 
is  the  commoner  tumor.    In  Hare's  table  of  520  cases,  134  were  cancer,  98 
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sarcoma,  and  21  lymphoma.  Undoubtedly  in  the  older  reports  sarcoma  was 
often  called  cancer.  Practically  and  pathologically,  however,  it  is  difficult  to 
distinguish  lymphoma  from  sarcoma. 

Mediastinal  tumors  are  more  common  in  the  male  than  in  the  female  sex, 
the  proportion,  according  to  Eichhorst,  being  three  to  one.  The  age  of  the 
patient  is  usually  between  twenty  and  forty.  Cancer  occurs  somewhat  later 
than  sarcoma,  but  earlier  here  than  in  other  situations. 

Sarcoma  and  lymphadenoma  of  the  mediastinum  arise  in  the  majority  of 
cases  from  the  lymphatic  glands  surrounding  the  bronchi  or  from  the  cellular 
tissue  of  the  anterior  mediastinum,  and  are  frequently  primary.  The  growths 
are  irregularly  nodular,  of  grayish  color,  and  usually  quite  moist.  Neighbor- 
ing structures  are  involved  by  direct  extension,  and  distant  organs  by  meta- 
stasis. The  growth  in  the  majority  of  cases  presents  the  microscopic  features 
of  lympho-sarcoma. 

Carcinoma  of  the  mediastinum  may  be  primary  or  secondary.  The  former 
takes  origin  from  the  remnant  of  the  thymus  gland  or  from  the  thyroid  ;  the 
latter,  which  is  much  more  frequent  than  secondary  sarcoma,  springs  from  the 
lymphatic  glands  or  may  invade  the  mediastinum  by  the  direct  extension  of 
oesophageal  or  gastric  cancer.  The  growth  is  generally  soft  and  juicy,  and  in 
the  majority  of  cases  belongs  to  the  medullary  variety.  Cases  of  epithelioma 
have  been  reported  by  Horstmann  and  LetuUe. 

Lipomata  and  fibromata  arise  in  the  fatty  and  cellular  tissue,  but  are 
exceedingly  rare.  Osteomata  appear  in  the  form  of  osteophytes  springing  from 
the  sternum  or,  more  rarely,  the  vertebrae  in  scrofulous  or  syphilitic  indi- 
viduals. 

Dermoid  and  hydatid  cysts  are  exceedingly  uncommon.  The  former,  of 
which  Marfan  collected  twelve  instances  in  addition  to  his  own  case,  may 
reach  the  size  of  a  foetal  head  and  present  the  characteristics  of  dermoids  else- 
where. The  usual  seat  is  the  region  of  the  thymus  gland,  in  which  they  are 
supposed  to  originate.  But  8  cases  of  hydatid  cysts  are  tabulated  in  the  520 
collected  cases  of  Hare's  monograph. 

Clinically,  aneurism  might  be  regarded  as  a  form  of  mediastinal  tumor, 
but  it  has  been  treated  of  elsewhere.  Tuberculous  disease  of  the  mediastinal 
glands  may  likewise  occasion  enlargement  sufficient  to  render  the  case  in  its 
clinical  features  practically  identical  with  mediastinal  tumor;  and  the  same 
may  be  said  of  syphilitic  gummata,  but  these  are  exceedingly  rare. 

Symptomatology. — The  symptoms  of  mediastinal  tumor  are  princijially 
the  result  of  pressure  upon  the  surrounding  structures.  One  of  the  earliest, 
and  generally  the  most  distinctive,  is  dyspnoea.  This  may  result  from  pi'essure 
upon  the  lungs,,  the  trachea,  bronchi,  or  upon  the  vagus.  At  first  there  is 
merely  slight  shortness  of  breath,  but  with  the  increasing  size  of  the  tumor  the 
most  pronounced  grade  of  orthopncea  may  be  developed.  It  may  be  noted  in 
some  cases  that  in  certain  positions  the  patient's  breathing  is  greatly  relieved, 
and  he  may  habitually  assume  such  a  favorable  j^osture.  In  cases  in  which 
the  growth  presses  upon  the  trachea  or  bronchi  intense  dyspnoea  is  frequently 
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noted,  and  there  may  finally  be  suffocation  from  extension  into  the  lumen  of 
the  air-passages  themselves.  Paroxysmal  dyspnoea,  resembling  asthma,  is  met 
with  when  the  vagus  is  compressed. 

More  or  less  cough  accompanies  the  difficulty  in  breathing,  and  profuse 
expectoration  is  not  infrequent.  The  sputa  may  be  muco-purulent  or  more 
rarely  haemorrhagic,  and  in  cases  of  dermoid  and  hydatid  cysts  hairs  and 
hydatid  vesicles,  respectively,  have  been  expectorated  after  violent  paroxysms 
of  coughing.  Occasionally  the  cough  is  very  like  that  of  whooping  cough, 
and  when  the  recurrent  laryngeal  nerve  is  compressed  the  peculiar  brazen 
cough  of  aneurism  is  observed.  In  the  latter  cases  also  there  is  usually  more 
or  less  alteration  in  the  voice. 

Injurious  pressure  may  be  exercised  upon  the  superior  vena  cava,  with  the 
result  that  the  circulation  in  the  face,  neck,  and  arms  is  more  or  less  imjieded. 
In  mild  cases  there  is  noted  blueness  in  the  lips  and  fingers  or  fulness  of  the 
veins  of  the  neck  or  upper  thoracic  region.  In  severe  cases  great  repletion  of 
the  veins  may  be  found,  and  large  anastomoses  are  established  between  the 
upper  thoracic  and  lower  thoracic  and  abdominal  veins,  the  blood  finding  its 
way  into  the  heart  through  the  inferior  vena  cava.  There  may'even  be  ex- 
treme oedema  of  .  the  arms  and  head. 

More  frequently  there  is  congestion  of  the  lungs  from  compression  of  the 
pulmonary  vein,  and  in  severe  cases  there  may  be  hgemoptysis. 

Compression  of  the  arteries  is  much  less  frequent  than  that  of  the  veins, 
but  a  number  of  instances  have  been  recorded  in  which  there  was  decided  con- 
striction of  the  aorta.  Sometimes,  as  in  the  case  of  Witthauer,  a  mass  of 
enlarged  glands  surrounds  the  aorta  and  causes  an  annular  stenosis  similar  in 
its  effects  to  narrowing  of  the  orifice  by  rigid  valves. 

Pain  in  the  chest  is  frequently  noted,  and  may  become  the  most  urgent 
symptom,  but  it  is  remarkable  how  large  a  mediastinal  growth  may  develop 
without  causing  any  pain  whatever.  In  a  recent  case  under  my  own  observa- 
tion there  was  a  large  sarcomatous  growth,  which  had  increased  very  rapidly 
and  which  caused  decided  bulging  of  the  upper  part  of  the  sternum,  and  yet 
the  patient  never  suflFered  pain.  Among  the  cases  collected  and  analyzed  by 
Bramwell  it  was  noticeable  that  pain  was  much  more  frequent  and  persistent 
in  aneurism  than  in  solid  tumor. 

Pressure  upon  the  oesophagus  occurs  more  especially  in  tumors  of  the 
posterior  mediastinum,  and  gives  rise  to  dysphagia  and  consequent  emaciation. 
Pressure  upon  the  thoracic  duct  may  occasion  rapid  and  extreme  emaciation. 

In  addition  to  these  symptoms  there  may  be  indications  of  complicating 
pleurisy,  pericarditis,  or  various  pathological  conditions  of  the  lungs. 

The  general  condition  of  the  patient  depends  to  a  large  extent  upon  the 
nature  of  the  growth  and  upon  its  situation.  In  cases  of  carcinoma  wasting, 
and  cachexia  are  usually  early  manifestations,  whereas  in  sarcoma  these  symp- 
toms are  gradually  developed,  and  in  benign  tumors  not  until  the  growth  inter- 
feres with  swallowing  or  other  organic  functions.  Examination  of  the  blood 
reveals  a  more  or  less  pronounced  grade  of  anaemia,  especially  in  cancer ;  and 
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in  cases  of  mediastinal  sarcoma  leucocytosis  is  not  infrequent.  In  some  of 
the  latter,  indeed,  the  disease  may  present  the  clinical  features  of  leukseraia,  as 
in  the  interesting  case  of  Palma  recently  reported. 

Physical  Signs. — On  inspection  cyanosis  or  oedema  of  the  upper  part  of 
the  body  may  be  a  striking  feature,  and  the  patient's  breathing  may  be  decid- 
edly labored.  The  enlarged  thoracic  and  abdominal  veins  may  stand  out 
prominently  as  tortuous  cords,  and  the  veins  of  the  neck  are  greatly  distended. 
Not  infrequently  the  upper  part  of  the  sternum  bulges  forward,  and  the  inner 
end  of  the  clavicle  may  be  dislocated.  Sometimes  there  is  complete  perfora- 
tion, by  erosion,  of  the  sternum,  and  frequently  the  tumor  pulsates  visibly. 
The  impulse,  however,  is  rarely  as  decided  as  in  aneurism,  and  the  diastolic 
shock  is  not  observed.  Enlargement  of  the  cervical  lymphatic  glands  may 
be  noted,  and  metastatic  deposits  may  occur  in  other  parts  of  the  body.  On 
percussion  there  is  dulness  over  the  prominence,  or,  in  the  absence  of  prominence, 
over  the  upper  part  of  the  sternum,  when  the  tumor  occupies  the  anterior  me- 
diastinum. In  those  situated  in  the  posterior  mediastinum  dulness  may  be 
found  between  the  scapula  and  spine  on  one  or  the  other  side.  There  is  also 
frequently  some  loss  of  voice  on  percussion  of  the  lungs,  due  to  compression 
or  collapse,  and  on  auscultation  the  breath-sounds  and  vocal  resonance  may 
be  decidedly  weaker  on  one  side  than  on  the  other.  A  valuable  sign  indicative 
of  obstruction  to  one  bronchus  is  the  early  diminution  of  tactile  freaiitus  on  the 
affected  side.  The  heart,  spleen,  and  the  left  lobe  of  the  liver  may  be  decidedly 
displaced  from  their  normal  positions. 

Diagnosis. — Tumor  of  the  mediastinum  must  first  of  all  be  distinguished 
from  aneurism  of  the  thoracic  aorta,  and  in  most  cases  the  diagnosis  is  easy. 
There  are  instances,  however,  in  which  marked  evidences  of  intrathoracic  ])res- 
sure  are  present,  but  in  which  the  nature  of  the  growth,  whether  solid  or  aneuris- 
mal,  is  extremely  difficult  to  determine.  The  points  favoring  aneurism  are — 
sharp  systolic  impulse  with  diastolic  shock,  distinct  bruit  and  accentuation  of 
the  second  sound,  early  appearance  of  pain  which  radiates  to  the  shoulders  and 
arms,  and  alterations  of  the  pulses  and  pupils.  Tracheal  tugging  may  be  pres- 
ent in  cases  of  tumor,  but  much  less  commonly.  Decided  cachexia,  leucocy- 
tosis, and  the  discovery  of  secondary  nodules  in  the  cervical  glands  or  else- 
where, on  the  other  hand,  would  make  the  diagnosis  of  a  neoplasm  almost 
positive.  The  distinctions  of  mediastinal  abscess  and  of  pericardial  eff'usion 
from  tumor  have  been  considered  in  the  description  of  the  former  affections. 

The  differentiation  of  the  various  forms  of  mediastinal  tumors  depends 
upon  the  history  and  the  general  condition  of  the  patient.  Benign  tumors  are 
so  rare  that  they  need  rarely  enter  the  discussion.  In  the  cases  in  which 
hydatid  pearls  have  been  expectorated,  or  in  which  hairs  appeared  in  the  sputa, 
*the  diagnosis  of  echinococcus  cyst  and  of  dermoid  cysts,  respectively,  was 
readily  arrived  at.  Cancer,  as  a  rule,  appears  later  in  life,  is  less  rapid  in 
growth,  but  affects  the  general  nutrition  more  than  sarcoma  or  lymphadcnoina. 
The  latter,  on  the  other  hand,  more  frequently  occasion  pressure  upon  the 
veins  and  bronchi,  and  may  be  attended  by  marked  leucocytosis. 
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Prognosis. — The  prognosis  is  always  extremely  grave.  The  average  dui-a- 
tion  of  life  is  from  three  to  seven  months,  but  cases  have  been  recorded  in 
which  the  fatal  issue  was  delayed  as  much  as  six  years. 

Treatment. — Surgical  treatment  alone  can  avail  to  eifect  complete  recovery, 
and  has  been  successfully  applied  in  cases  of  osteoma  of  the  sternum,  and  even 
in  a  case  of  sarcoma  of  the  anterior  mediastinum.  As  a  rule,  however,  the 
nature  of  the  growth  and  the  situation  prevent  complete  removal. 

Palliative  remedies  will  be  required  to  quiet  the  pain  or  to  obviate  dyspnoea. 
In  the  late  stages  opium  must  always  be  employed  to  promote  euthanasia. 
Complications,  such  as  pleural  or  pericardial  efiusion  or  pneumonia,  must  be 
dealt  with  according  to  the  exact  conditions  present. 

Diseases  of  the  Thymus  Gland. 

Hypertrophy  of  the  thymus  gland  is  occasionally  met  with  in  autopsies  on 
children,  especially  in  cases  of  sudden  death.  In  a  case  of  this  kind  in  my 
own  experience  the  gland  was  greatly  enlarged,  extending  downward  and 
obscuring  a  large  part  of  the  heart  from  view.  The  child  had  died  suddenly, 
and  no  other  pathological  condition  was  discovered.  Hypertrophy  of  the 
thymus  is  also  regarded  as  the  cause,  in  some  cases,  of  the  spasmodic  laryngeal 
affection  known  as  thymic  asthma. 

Abscess  of  the  thymus  gland  has  been  found  in  cases  of  congenital  syphilis 
and  occasionally  in  non-syphilitic  children. 

Haemorrhage  into  the  thymus  gland  may  occur  in  any  of  the  hsemorrhagic 
diseases,  being  a  frequent  lesion  in  fatal  cases  of  purpura  and  scurvy. 

Sarcoma  and  carcinoma  may  both  originate  in  the  thymus,  but  are  indis- 
tinguishable in  their  clinical  features  from  malignant  tumors  springing  from 
other  parts  of  the  anterior  mediastinum.  In  leukaemia  and  Hodgkin's  disease 
the  thymus  is  frequently  the  seat  of  secondary  nodules,  and,  as  in  the  case  of 
Palma,  may  be  the  original  seat  of  disease. 
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By  JAMES  C.  WILSON. 


ACUTE  NASAL  CATARRH. 

Definition. — Acute  catarrhal  inflammation  of  tlie  mucous  membrane  of 
the  nasal  cavities. 

Synonyms. — Coryza;  Acute  rhinitis;  Cold  or  Cold  in  the  head. 

Etiology. — Acute  nasal  catarrh  is  very  common.  It  is  in  most  instances 
an  independent  affection,  but  it  also  frequently  occurs  in  the  course  of  the  acute 
infectious  diseases.  Occurring  as  an  independent  alfection,  it  often  follows 
exposure  to  cold  or  damp,  especially  when  such  exposure  is  partial,  as  in 
wetting  the  feet  or  sitting  upon  damp  ground,  and  conjoined  with  fatigue  or 
overheating.  It  is  likely  to  prevail  extensively  in  cold,  damp,  and  changeable 
weather,  when  it  not  rarely  assumes  the  form  of  local  epidemics.  These  out- 
breaks are  to  be  distinguished  from  epidemics  of  true  influenza  or  grippe,  to 
which  they  bear  a  sujwrficial  resemblance.  House-epidemics  of  coryza  occa- 
sionally arise  under  circumstances  that  point  to  the  contagiousness  of  the  affec- 
tion. It  certainly  is  transmissible  by  means  of  the  handkerchief.  In  view 
of  the  well-known  power  of  the  nasal  mucous  membrane  to  resist  ordinary 
irritants,  this  fact  has  led  to  the  assumption  that  the  affection  under  consid- 
eration is  due  to  a  micro-organism.  Children  are  especially  prone  to  it^  the 
attacks  promptly  following  any  improper  exposure  to  cold  or  wet.  It  may 
also  arise  in  infants  in  consequence  of  gastric  or  intestinal  irritation,  indiges- 
tion, or  the  presence  of  intestinal  worms,  and  is  not  infrequent  as  the  result 
of  traumatism  inflicted  by  foreign  bodies — buttons,  grains  of  corn,  pebbles, 
peas,  cherry-pits,  and  similar  objects — which  are  introduced  into  the  anterior 
nasal  chambers  and  overlooked. 

Transient  coryza  often  results  from  the  action  of  mechanical  or  chemical 
irritants  upon  the  nasal  mucous  membrane.  Among  these  are  dust,  smoke, 
ipecacuanha,  and  the  fumes  of  ammonia,  bromine,  and  iodine.  The  trouble- 
some coryza  which  in  many  cases  follows  the  internal  administration  of  iodine 
must,  like  that  caused  by  the  presence  of  ipecacuanha  in  even  minute  amounts, 
be  attributed  to  idiosyncrasy. 

Coryza  occurring  as  a  manifestation  of  acute  constitutional  infection  is 
an  early  and  prominent  symptom  of  measles,  influenza,  and  jicrtussis.  It  is 
sometimes  associated  with  the  ophthalmia  of  the  now-born  as  the  result  of  infec- 
tion, frequently  gonon-lKjeal,  incurred  during  parturition,  and  occurs  as  an  early 
manifestation  of  congenital  syphilis. 
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Symptomatology.- — Acute  nasal  catarrh  occurring  as  an  independent 
affection  is  attended  by  symptoms  of  constitutional  disturbance.  The  attack 
begins  suddenly,  with  chilliness  or  shivering,  a  decided  feeling  of  malaise,  head- 
ache, and  repeated  sneezing.  There  is  feverishness  rather  than  fever,  though 
exceptionally  the  temperature  rises  to  100°-101°  F.,  with  slight  quickening 
of  the  pulse,  a  dry  skin,  and  muscular  pains.  The  subjective  sensations  of 
discomfort  are  altogether  out  of  proportion  to  the  actual  morbid  phenomena, 
which  are  not  usually  of  great  intensity.  At  first,  owing  to  the  inflammation 
of  the  nasal  mucous  membrane  and  the  arrest  of  its  normal  secretion,  and  to 
the  turgescence  of  its  underlying  erectile  tissue,  the  nose  feels  unpleasantly  dry 
and  stuffy,  and  mouth-breathing  is  necessary.  The  sense  of  smell  is  gone, 
that  of  taste  greatly  impaired  ;  the  voice  acquires  a  peculiar,  so-called  nasaj, 
twang ;  and  nursing  infants,  being  unable  to  breathe  through  the  nose,  are 
suckled  with  difficulty.  The  catarrhal  inflammation  tends  to  invade  the  con- 
tiguous mucous  tracts.  Hence  swelling  of  the  tear-ducts  leads  to  lachrymation, 
and  there  is  frequently  an  associated  conjunctivitis  of  mild  type  ;  the  pharynx  is 
red  and  puffy,  and  swallowing  is  attended  with  pain.  If  the  Eustachian  tubes 
are  involved,  hearing  is  impaired,  and  the  extension  of  the  process  down- 
ward frequently  gives  rise  to  laryngitis  and  bronchitis.  Invasion  of  the 
sinuses  communicating  with  the  nasal  chambers  occasionally  takes  place,  and 
gives  rise,  especially  when  there  is  accumulation  of  secretion,  to  distressing 
symptoms,  as  frontal  and  facial  pains,  increased  fever,  sleeplessness,  and  com- 
plete inability  to  take  food.  In  the  course  of  a  few  hours  from  the  beginning 
of  the  attack  there  is  established  a  flow  of  thin,  clear,  irritating  secretion,  which 
often  excoriates  the  edges  of  the  nostrils  and  the  upper  lip,  and  renders  the  use 
of  the  handkerchief  painful.  This  discharge  sometimes  causes  an  eczema  of 
the  lip,  which  may  form  the  starting-point  of  an  attack  of  facial  erysipelas. 
Not  infrequently  there  is  an  intercurrent  attack  of  herpes  labialis.  In  the 
course  of  the  second  or  third  day  the  secretion  becomes  muco-purulent.  It  is 
now  opaque,  thick,  tenacious,  and  abundant,  and  tends  to  accumulate  in  the 
nasal  cavities.  The  swelling  of  the  mucous  membrane  subsides,  nose-breath- 
ing is  resumed,  and  with  a  gradually  diminishing  secretion  complete  recovery 
takes  place  within  a  week  or  ten  days.  Rejieated  attacks  of  the  acute  affec- 
tion tend  to  produce,  in  persons  who  are  predisposed  to  catarrhal  inflamma- 
tions, the  chronic  form  of  the  disease.  A  large  proportion  of  the  cases  are 
subacute.  The  symptoms  are  local  and  of  moderate  intensity,  there  is  little 
or  no  constitutional  disturbance,  and  the  attack  runs  its  course  in  two  or 
three  days. 

Diagnosis. — There  is,  under  ordinary  circumstances,  no  difficulty  in  the 
diagnosis  of  simple  acute  nasal  catarrh.  Healthy  new-born  infants  are  not 
likely  to  suffer  from  snuffles.  This  affection,  associated  with  ophthalmia,  is 
probably  in  all  instances  due  to  the  same  specific  infection.  When  due  to 
syphilis,  it  is  associated  with  characteristic  lesions  of  the  skin  and  of  the 
mucous  surfaces  elsewhere,  with  notable  malnutrition,  and  it  is  persistent. 
Acute  nasal  catarrh  in  children,  due  to  the  lodgment  of  foreign  bodies,  is 
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unduly  prolonged,  and  the  discharges  are,  after  a  time,  likely  to  be  admixed 
with  blood.  Furthermore,  it  is  almost  always  one-sided.  In  such  cases  a 
careful  examination  of  the  nasal  chambers  must  be  made.  It  is  important  to 
avoid  the  error  of  treating  for  acute  coryza  a  patient  who  has  been  taking 
iodine  or  one  of  its  preparations  without  first  withholding  the  drug.  The 
progress  of  a  case  of  measles  or  influenza  will  speedily  dissipate  any  uncer- 
tainty as  to  the  nature  of  the  acute  catarrh  with  which  each  of  these 
diseases  begins. 

Treatment. — In  the  milder  cases  little  treatment  is  required.  The  patient, 
though  inconvenienced,  is  able  to  go  about  and  attend  to  his  affairs,  A  hot 
foot-bath  at  night,  with  a  Dover's  powder,  followed  in  the  morning  by  a  single 
dose  of  quinine,  gr,  viij— xij,  very  often  appears  to  exert  a  favorable  influence 
upon  the  severity  and  duration  of  the  attack.  Repeated  doses  of  quinine  and 
very  large  doses  are  useless  and  add  to  the  patient's  discomfort,  A  Turkish 
bath  sometimes  seems  to  break  up  a  cold.  When  the  constitutional  disturb- 
ance is  marked,  and  especially  when  fever  is  present,  the  patient  should  keep 
his  room,  or  even  his  bed,  for  a  day  or  two.  Under  such  circumstances 
repeated,  small  doses  of  Dover's  powder,  gr,  ij-iij,  every  two  or  three  hours, 
or  Tully's  powder  (pulvis  morphinaj  compositus)  in  corresponding  doses,  will 
prove  of  service.  The  value  of  opiates  administered  in  this  manner  appears  to 
have  been  overlooked  in  the  treatment  of  the  severe  cases  of  acute  coryza. 

In  the  early  stage  nothing  is  so  efficacious  in  relieving  the  symptoms 
caused  by  the  swelling  of  the  mucous  membrane  as  cocaine  hydrochlorate. 
It  may  be  used  in  from  2  to  4  per  cent,  solution  as  a  spray  or  snuffed  into 
the  nostrils,  or  as  a  snuff",  2  grains  to  a  drachm  of  starch  or  powdered  acacia. 
Free  inunctions  of  the  brow  and  nose  are  useful,  especially  in  children,  and 
the  edges  of  the  no.strils  and  ujjper  lip  may  be  protected  from  excoi'iation  by 
simple  ointments  or  cosmolin.  As  the  swelling  of  the  mucous  membrane 
begins  to  subside,  and  the  secretion  becomes  more  abundant,  the  following 
powder  may  be  advantageously  used  as  a  snuff* : 

B,  Morphince  hydrochloratis,  gr,  ij  ; 

Bismiithi  subnitratis,  5ij  ; 

Pulvis  acacise,  oiss. — M, 

Seller  has  devised  a  soothing  and  detergent  solution  which  gives  great 
relief  used  as  a  spray  or  snuffed  into  the  nostrils  at  intervals,  especially  when 
the  secretion  tends  to  be  become  inspissated  and  form  crusts.  The  following 
is  a  modification  of  his  formula  :  R,  Sodii  bicarbonatis,  Sodii  biboratis,  cm.  3ss  ; 
Sodii  I)enzoatis,  Sodii  salicylatis,  aa.  gr,  ij  ;  Sodii  chloridi,  gr,  vij  ;  Euealyptol, 
Thymol,  aa.  gr.  j  ;  Menthol,  gr,  ss ;  Olei  gaultherijB,  gtt,  j  ;  Glycerini,  f^ss; 
Alcoholis,  fgj  ;  Aqua;,  q.  s,  ad  Oj. — M,  In  children  this  solution  may  be 
applied  by  means  of  a  piece  of  cotton,  A  somewhat  similar  solution  may  be 
made  by  di.ssolving  in  two  ounces  of  hot  water  one  of  the  compound  thymol 
tablets  (Seller)  sold  in  the  shops.     Nasal  lotions  must  be  warmed  before 
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being  used.  As  a  rule,  astringent  powders  and  lotions  are  unnecessary, 
often  harmful,  and  should  not  be  employed.  If  the  secretion  continues  to 
be  troublesome,  a  few  applications  of  methyl-violet  (blue  pyoktanin)  by 
means  of  a  cotton-carrier  will  usually  bring  it  to  an  end. 


CHRONIC  NASAL  CATARRH. 

Definition. — Chronic  catarrhal  inflammation  of  the  mucous  membrane 
of  the  nasal  cavities.  According  to  the  lesions  produced,  the  cases  may,  in  a 
general  way,  be  arranged  into  three  groups — rhinitis  simplex,  rhinitis  hyper- 
trophica,  and  rhinitis  atrophica. 

Etiolog-y. — Repeated  attacks  of  acute  nasal  catarrh  may  finally  end  in  the 
chronic  form  of  the  disease.  Undue  habitual  exposure  to  cold  and  draughts, 
to  a  changeable  and  humid  atmosphere,  and  the  constant  inhalation  of  dust  are 
among  the  causes  of  chronic  rhinitis.  The  development  of  the  disease  is 
favored  by  insufficient  food,  inadequate  clothing,  improper  ventilation,  want 
of  sunlight  and  fresh  air,  and  other  unhygienic  conditions.  Cachectic  states 
predispose  to  chronic  nasal  catarrh,  and  it  is  frequently  a  manifestation  of 
local  syphilitic  or  tuberculous  processes.  Finally,  the  protracted  nasal  catarrh 
and  hypertrophic  nasal  catarrh  of  early  life  tend,  in  the  course  of  time,  to 
assume  the  atrophic  form — a  fact  which  emphasizes  the  importance  of  the 
prompt  and  efficient  treatment  of  every  case  of  rhinitis. 

Among  the  common  local  causes  of  chronic  nasal  catarrh  are  the  following  : 
Congenital  asymmetry  of  the  nasal  fossae,  with  marked  deflection  of  the 
septum ;  hypertrophy  of  the  adenoid  tissue  in  the  vault  of  the  pharynx ; 
traumatism ;  foreign  bodies ;  and  nasal  polypi. 

Simple  Chbonic  Nasal  Catarrh  (Rhinitis  Simplex). 
This  term  may  be  used  to  designate  the  ti'ansitioual  condition  between 
prolonged  or  neglected  acute  catarrh  and  that  in  which  hypertrophic  or 
atrophic  lesions  are  present.  It  is  also  applicable  to  the  chronic  catarrhal  in- 
flammation due  to  causes  other  than  acute  rhinitis,  which  has  not  yet  produced 
such  lesions.  The  mucous  membrane  is  irritable,  and  there  is  a  constant  sen- 
sation of  discomfort  in  the  nose.  Catarrhal  disturbances  follow  every  trifling 
exposure.  The  erectile  tissue  is  relaxed,  and  is  readily  distended  with  blood,  so 
that  one  or  both  nostrils  are  frequently  occluded.  The  secretion  is  increased  ; 
it  is  variable  in  consistency,  being  sometimes  thin  and  watery,  sometimes  thick 
and  tenacious.  Upon  rhinoscopic  inspection  the  entire  mucous  lining  of 
the  nasal  chambers  is  seen  to  be  red,  watery,  and  irregularly  swollen. 

Chronic  Hypertrophic  Nasal  Catarrh  (Rhinitis  Hypertrophic  a). 

The  symptom-complex  comprises  interference  with  nasal  respiration,  con- 
stant, often  abundant,  discharge  of  mucus  or  muco-pus,  frequent  sneezing. 
Vol.  II.— 29 


450  DISEASES  OF  THE  NOSE. 

nasal  cough,  hawking  and  expectoration  of  tenacious  mucus,  dryness  of  the 
throat,  habitual  mouth-breathing,  especially  at  night,  with  disturbed  sleep. 
The  voice  acquires  a  peculiar  nasal  quality,  and  the  hearing  is  very  fre- 
quently impaired.  In  infants  the  inability  to  take  nourishment  without  con- 
stant and  prolonged  interruption  for  respiration  leads  to  malnutrition,  and  the 
nasal  obstruction  sometimes  causes  attacks  of  sutfocative  spasm.  In  older 
children  habitual  mouth-breathing,  with  its  resulting  disturbances  of  function, 
begets  a  peculiar,  dull  facial  expression,  mental  hebetude,  and  retardation  of 
the  development  of  the  thorax,  with  characteristic  deformities.  The  mucous 
membrane  of  the  nasal  chambers  is  congested  throughout,  and  its  epithelial 
and  subepitlielial  tissues  are  hypertrophied.  The  constant  and  characteristic 
lesion  is  found  in  permanent  and  decided  enlargement  of  the  turbinated 
bodies.  The  changes  in  these  structures  consist  of  marked  increase  in  the 
connective  tissue,  with  cell-infiltration,  great  dilatation  of  the  sinuses  of  the 
erectile  tissue,  and  loss  of  contractibility  in  their  walls.  In  a  large  propor- 
tion of  the  cases,  especially  in  the  young,  there  is  hypertrophy  of  the  adenoid 
tissue  in  the  vault  of  the  pharynx,  and  catarrhal  or  follicular  pharyngitis — an 
association  that  has  given  rise  to  the  term  "  naso-pharyngeal  catarrh." 

Chronic  Atrophic  or  Dry  Nasal  Catarrh  (Rhinitis  Atrophica, 
Rhinitis  Fcetidus  Atrophicus,  Oz^na). 

A  chronic  affection  of  the  nose,  constituting  the  terminal  stage  of  neglected 
cases  of  rhinitis  simplex  and  rhinitis  hypertrophica.  It  is  characterized 
by  atrophy  of  the  mucous  membrane,  with  shrinkage  of  the  turbinated  bodies 
and  diminution  of  the  nasal  secretion,  which  becomes  muco-purulent  or 
purulent  and  undergoes  inspissation,  with  the  formation  of  adherent  and 
offensive  crusts.  Upon  rhinoscopic  inspection  grayish  crusts  are  seen,  the 
removal  of  which  exposes  a  smooth,  pale,  or,  more  commonly,  an  irritable, 
slightly  excoriated,  mucous  surface.  Actual  ulceration  is  rarely  encountered. 
The  turbinated  bodies  are  greatly  reduced  in  size,  owing  to  obliteration  of 
their  cavernous  sinuses  and  contraction  of  their  connective  tissue.  The  entire 
lining  membrane  of  the  nostrils  is  atrophied.  The  mucous  membrane  of  the 
pharynx  is  often  in  a  like  condition,  being  dry  and  glazed.  The  sense  of 
smell  is  lost.  Ozjena  is  present  in  a  large  proportion  of  the  cases,  but  not  in 
all.  When  present  it  constitutes  a  peculiar  penetrating  and  almost  insupport- 
able stench.  It  cannot  be  regarded  as  an  absolutely  diagnostic  symptom, 
as  odors  having  the  same  intensity  and  peculiarities  are  occasionally  encoun- 
tered in  other  affections  of  the  nose  attended  with  ulceration,  as  syphilis, 
the  traumatism  produced  by  foreign  bodies,  and  caries  and  necrosis  due  to  other 
causes.  Whether  the  stench  called  oztena  is  to  be  attributed  to  especially  fa- 
vorable conditions  for  the  development  of  putrefactive  germs  in  the  nose  or  to 
some  special  organism  has  not  yet  been  determined. 

Atropine  rhinitis  is  more  common  in  females  tlian  in  males.  It  is  likely 
to  siqiervone  in  neglected  cases  of  chronic  moist  or  hypertrophic  nasal  catarrh 
before  or  about  the  age  of  puberty. 
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The  prognosis  in  confirmed  cases  is,  as  regards  cure,  hopeless ;  as  regards 
reh'ef  from  the  formation  and  retention  of  crusts  and  from  the  odor,  much  may 
be  accomplished,  so  long  as  a  judicious  treatment  is  persistently  followed  out. 

Treatment. — The  prophylaxis  of  chronic  nasal  catarrh  consists  in  the 
avoidance  of  those  conditions  which  produce  the  acute  disease,  and  in  the 
prompt  and  judicious  treatment  of  the  acute  cases,  continued  until  convales- 
cence is  established.  Especially  must  the  treatment  be  thorough  when  the 
patient  manifests  a  peculiar  disposition  to  catarrhal  affections  and  when  con- 
genital nasal  defects  exist.  Abnormalities  should  so  soon  as  discovei'ed  be 
referred  to  the  specialist  for  treatment  and  correction.  Systematic  treatment 
of  rhinitis  must  be  instituted  from  the  beginning  of  the  disease,  whether  it 
occur  in  infancy  or  childhood  or  later  in  life.  This  fact  cannot  be  too  strongly 
urged  upon  the  practitioner.  To  neglect  the  nasal  catarrhs  of  childhood  is  to 
permit  to  escape  the  period  when  they  are  most  amenable  to  treatment,  and 
too  often  to  doom  the  patient  to  a  lifetime  of  discomfort  and  wretchedness. 

The  management  of  rhinitis  simplex  consists  in  the  frequent  removal  of 
the  secretions  by  means  of  detergent  and  antiseptic  washes  applied  by  means 
of  atomizers  or  post-nasal  and  anterior  nasal  syringes.  For  this  purpose  lotions 
of  sodium  bicarbonate,  biborate,  or  benzoate  may  be  employed  in  the  strength 
of  from  2  to  5  grains  to  the  ounce  of  water,  to  which  about  seven-tenths  of  1 
per  cent,  of  sodium  chloride  have  been  added,  together  with  a  small  amount  of 
glycerin  and  some  antiseptic.  Seller's  lotion,  the  formula  for  which  is  given 
on  a  preceding  page,  is  an  excellent  one.  Astringents  should  be  rarely  used, 
and  always  in  very  weak  solution.  Unguents  exert  a  favorable  influence  upon 
the  inflamed  mucous  membrane,  and  tend  to  prevent  the  formation  of  crusts. 
They  should  be  bland  and  unirritating,  and  may  be  sprayed  into  the  nostrils 
or  applied  by  means  of  a  brush  or  cotton-carrier.  Among  the  most  useful 
and  pleasant  of  this  group  of  intranasal  medicaments  is  warmed  vaselin  in 
the  form  of  a  fine  spray. 

In  hypertrophic  rhinitis  the  main  indications  for  treatment  are  two  :  nasal 
stenosis  and  the  excessive  secretion  and  its  retention. 

The  first  indication  can  be  met  only  by  surgical  measures,  which  consist  in 
the  removal  of  anterior  and  posterior  turbinate  hypertrophies,  the  correction 
of  obstructive  deflections  of  the  septum,  the  evulsion  of  overgrowths  of  ade- 
noid tissue  in  the  pharyngeal  vault,  and  the  correction  of  local  and  general 
hypertrophies  of  the  mucosa.  The  second  main  indication — namely,  excess 
of  secretion  and  its  accumulation  in  the  Jiasal  cavities — is  largely  fulfilled 
when  the  foregoing  procedures  are  successfully  carried  out,  as  upon  the  es- 
tablishment of  free  nasal  respiration  and  adequate  nasal  drainage,  and  the  re- 
moval of  the  obstruction  to  the  venous  circulation  constituted  by  the  hyper- 
trophies, the  mucous  membrane  tends  to,  and  frequently  does  with  remark- 
able promptness,  regain  a  more  healthy  condition.  Systematic  anterior  and 
post-nasal  douches  (those  with  solutions  of  hydrogen  dioxide  being  very 
efficient)  and  fine  sprays  of  warmed  vaselin  are  required  to  secure  thorough 
cleanliness  and  restore  the  mucous  membrane  to  its  normal  state. 


452 


DISEASES  OF  THE  NOSE. 


In  rhinitis  atrophica  the  therapeutic  management  consists  in,  first,  the  re- 
moval of  the  incrustations  and  accumulated  secretions  ;  second,  the  maintenance 
of  cleanliness  of  the  nasal  chambers ;  third,  the  control  of  the  foetor  by  means 
of  deodoi'ants  and  antiseptics  ;  and,  finally,  the  improvement  of  the  general 
health  and  the  energetic  treatment  of  any  specific  dyscrasia  that  may  exist. 

It  is  needless  to  add  that  the  successful  treatment  of  cases  of  chronic  rhini- 
tis requires  the  technical  knowledge  and  operative  skill  of  the  specialist. 


AUTUMNAL  CATARRH. 

Definition. — An  aifection  of  the  upper  air-passages,  characterized  by  irri- 
tability of  the  mucous  membrane,  with  catarrhal  and  asthmatic  manifestations, 
by  the  abruptness  of  the  onset  of  the  attack,  -which  recurs  annually  at  or  near 
a  fixed  date  in  the  spring,  summer,  or  eai'ly  autumn,  and  by  its  immediate  cessation 
upon  the  patient's  reaching  certain  localities  or  on  the  occurrence  of  frost. 

Synonyms. — Hay  or  Rose  cold ;  Hay-asthma ;  Hay-fever ;  Summer  catarrh ; 
Catarrhus  festivus  ;  Periodic  coryza. 

Etiology. — The  researches  of  J.  N.  Mackenzie  have  led  to  the  discovery 
in  early  medical  literature  of  evidences  that  this  affection  was  occasionally, 
though  imperfectly,  recognized  prior  to  the  present  century.  To  Bostock, 
however,  is  due  the  credit  of  having,  first  in  1819,  and  at  greater  length  in 
1828,  accurately  described  it  as  a  substantive  disease.  Within  the  past  thirty 
years  several  treatises  and  innumerable  journal  articles  have  been  written  on 
the  subject.  The  list  of  writers,  whose  contributions  have  especially  attracted 
attention,  includes  the  names  of  Murrill  Wyman,  Blackley,  George  M.  Beard, 
Daly,  Roe,  Sajous,  J.  N.  Mackenzie,  Bosworth,  and  others.  As  the  general 
outcome  of  the  labors  of  these  investigators  it  may  now  be  affirmed  that  autum- 
nal catarrh,  popularly  designated  by  the  term  "  hay-fever,"  is  provoked  by  cer- 
tain stimuli,  chief  among  which  are  mechanical  irritants  in  the  atmosphere 
acting  upon  a  supersensitive  nasal  mucous  membrane  in  individuals  of  neu- 
rotic temperament. 

Most  prominent  among  the  exciting  cau.ses  is  unquestionably  the  pollen 
of  various  plants.  This  is,  however,  certainly  not,  as  was  for  a  long  time 
thought,  the  only  excitant  of  the  attack.  It  is  now  known  that  inorganic 
dust  of  various  kinds,  the  odors  of  certain  flowers  and  other  substances,  the 
emanations  from  animals,  as  the  horse,  and  from  feathers,  are  capable  of  inten- 
sifying the  symptoms  during  the  attack  and  also  of  inducing  similar  symp- 
toms at  other  seasons  of  the  year.  The  intense  glare  of  the  summer  sim, 
excessive  heat,  over-exertion,  and  indigestion  commonly  aggravate  the  attack. 
That  these  agencies  are,  as  has  been  affirmed,  in  point  of  fact,  exciting  causes 
of  the  disease  is  questionablr'.  Hav-fever  and  broncliial  asthma  are  not  only 
closely  associated  clinically,  but  they  also  resemble  each  other  in  respect 
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of  the  causes  by  which  the  attack  may  be  excited,  and  in  the  fact  that  there  is 
a  wide  range  of  individual  peculiarity  in  the  reaction  of  different  persons  to  the 
various  stimuli. 

The  presence  of  local  nasal  trouble  plays  a  most  important  part  in  the  eti- 
ology of  the  disease.  The  resemblance  to  asthma  in  this  respect  is  striking. 
Voltolini  in  1871  reported  the  disappearance  of  asthma  upon  the  removal  of 
a  nasal  polyp,  and  the  causal  relation  between  nasal  disease  and  bronchial 
asthma  has  come  to  be  fully  recognized.  An  analogous  relationship  between 
diseased  conditions  of  the  nasal  mucous  membrane  and  hay-fever  has  also 
been  demonstrated.  The  lesions  are  those  of  hypertrophic  rhinitis.  There  is 
not  rarely  deflection  of  the  septum.  Superadded  to  these  is,  however,  the 
presence  of  an  area  of  extreme  hypersesthesia  in  the  nasal  mucosa — hyper- 
sesthesia  often  so  exquisite  that  the  touch  of  a  probe  will  instantly  excite 
the  characteristic  train  of  symptoms.  This  local  sensitiveness  is  an  almost 
constant  factor  in  the  etiology  of  the  disease.  Its  frequent  presence  in  those 
who  do  not  suffer  from  autumnal  catarrh  proves,  however,  that  something 
more  is  required.  That  "  something "  is  the  neurotic  constitution.  The 
peculiar  nervous  organization  which  constitutes  this  important  predisposing 
factor  frequently,  shows  itself  in  several  members  of  a  family;  it  is  trans- 
missible by  heredity.  Its  possession  is  a  frequent  misfortune  of  those  living 
in  affluence  and  refinement,  but  it  is  not  restricted  to  any  social  class. 

Hay-fever  is  more  common  in  the  United  States  and  England  than  on  the 
continent  of  Europe.  In  America  the  Anglo-Saxon  population  is  more  liable 
than  others.  Cases  have  been  observed  in  the  negro,  though  but  rarely.  Males 
suffer  in  greater  proportion  than  females,  and  the  disease  may  develop  at  any 
period  in  life,  from  childhood  up.  More  than  33  per  cent,  of  the  cases  declare 
themselves  before  the  age  of  twenty  years.  Dwellers  in  cities  are  especially 
prone  to  the  disease,  but  those  who  live  in  the  suburbs  and  in  villages,  and 
even  farmers  in  the  open  country,  do  not  enjoy  entire  exemption.  The  earlier 
investigators  of  hay-fever  in  America  were  led  to  believe  tliat  its  prevalence 
was  chiefly  restricted  to  the  cities  and  to  certain  areas  in  the  Eastern  and  Mid- 
dle States.  This  opinion  is  now  known  to  be  without  foundation.  The  affec- 
tion may  show  itself  in  any  part  of  the  country  when  the  peculiar  irritants 
wliich  excite  it,  and  persons  of  neurotic  constitution,  with  hypersesthetic  nasal 
mucous  membranes,  are  found  together.  The  atmosphere  of  agricultural 
regions  aggravates  the  attack.  There  are  certain  localities  in  which  the  dis- 
ease does  not  prevail.  These  localities  are  usually  sharply  defined,  and  pos- 
sess in  common  the  attribute  of  an  uncultivated  soil.  They  are  mostly  moun- 
tainous, as  certain  districts  in  the  White  Mountains,  the  Adirondacks,  and  the 
Catskills,  But  elevation  is  not  the  essential  factor.  Relief  may  be  experi- 
enced in  the  Maine  wilderness,  at  certain  sea-shore  places,  at  Beach  Haven 
on  the  New  Jersey  coast,  and  on  islands  off"  the  coast,  as  the  Isles  of  Shoals 
and  Nantucket.  The  advantages  of  any  given  locality  are  as  uncertain  and 
anomalous  as  the  affection  itself.  The  relief  experienced  by  one  sufferer  is 
often  wholly  withheld  from  others ;  and  a  drive  of  a  few  miles  in  one  case 
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effects  deliverance  from  suffering,  while  in  another  it  brings  back  the  symp- 
toms in  all  their  severity.  If  the  patient  has  succeeded  in  finding  the  local- 
ity suited  to  his  case,  he  may  wholly  escape  the  attack  by  repairing  thither 
before  its  expected  advent,  and  remaining  until  the  term  of  its  usual  duration 
has  expired.  Should  he  during  this  period  quit  his  refuge,  the  symptoms  at 
once  recur  with  full  severity. 

The  discussion  of  the  causation  of  hay-fever  cannot  be  concluded  without 
allusion  to  the  prominence  of  the  psychical  element  in  many  cases.  In  one 
case  J.  N.  Mackenzie  induced  the  attack  by  means  of  an  artificial  rose.  In  a 
large  proportion  of  the  cases  recurrence  of  the  attack  takes  place  year  after 
year,  regardless  of  wind  and  weather,  on  a  certain  day  of  the  month — a  fact 
which  has  as  yet  found  no  rational  explanation  beyond  the  hypothesis  of 
expectant  attention.  Certain  it  is  that  the  high  seas  afford  complete  immun- 
ity, and  a  holiday  trip  to  Europe  constitutes  a  sovereign  remedy. 

Symptomatology. — The  attack  makes  its  annual  return  at  or  about  the 
same  date.  There  is  in  some  of  the  cases  a  period  of  prodromes,  w"hich  con- 
sist of  lassitude  and  nervous  irritability.  The  onset  is  abrupt.  There  is  itch- 
ing of  the  palate  and  throat — a  most  annoying  symptom,  and  both  common 
and  characteristic.  I  have  seen  cases  in  which  year  after  year  this  persistent 
itching  constituted  the  only  local  symptom.  Cases  like  these  are,  however, 
exceptional.  Ordinarily  the  symptoms  of  an  acute  coryza  develop  rapidly, 
with  great  subjective  disturbance.  Frequent,  uncontrollable  sneezing  ;  nasal 
obstruction  ;  free  rhinorrhoea,  usually  thin  and  watery,  sometimes  muco-puru- 
lent ;  great  irritation  of  the  eyes,  with  itching  of  the  lids  and  lachrymation ; 
loss  of  the  sense  of  smell,  impairment  of  that  of  taste,  and  not  rarely  disturb- 
ances of  hearing,  constitute  the  symptoms.  These  are  intensified  in  paroxysms, 
and  are  likely  to  be  aggravated  by  changes  of  temperature,  by  sunlight,  and  the 
open  air.  The  accompanying  constitutional  disturbances  consist  of  subjective 
sensations  of  heat  and  cold,  great  lassitude,  complete  loss  of  appetite,  and 
sleeplessness.  After  a  while  the  catarrhal  derangement  extends  to  the  bronchi, 
and  the  patient  is  disturbed  by  cough ;  not  rarely  asthmatic  symptoms  are 
present,  and  add  greatly  to  the  distress  of  the  patient.  The  symptoms  vary 
in  different  cases,  both  in  special  localization  and  in  intensity,  and  in  the 
same  persons  in  succeeding  years.  The  whole  duration  of  the  attack,  if  not 
cut  short  by  change  of  climate,  is  about  six  weeks.  The  autumnal  cases 
usually  continue  until  the  appearance  of  decided  frost,  whereupon  they  at 
once  cease. 

The  prognosis  is  favorable  as  regards  recovery  from  any  given  attack  and 
as  regards  length  of  life.  Hay-fever  does  not  end  fatally,  nor  does  it  espe- 
cially predispose  to  any  form  of  chronic  disease  of  the  respiratory  OKgans.  The 
prognosis  as  regards  the  recurrence  of  the  attack  is  much  less  hopeful.  The 
recoveries  reported  have  been  ascribed,  as  a  rule,  both  in  children  and  in 
adults,  to  the  successful  local  treatment  of  the  nose.  In  many  cases  the 
recovery  has  not  proved  permanent. 

Treatment. — The  therapeutic  indications  are  the  neurotic  constitution  of 
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the  suflferer,  the  hypersesthetic  nasal  mucosa,  and  the  exposure  to  the  atmo- 
spheric irritant  which  acts  as  the  exciting  cause  of  the  attack. 

The  first  of  these  indications  is  to  be  met  by  favorable  hygienic  condi- 
tions, diminished  physical  and  mental  strain,  orderly  living,  and  the  use  of 
those  drugs  which  experience  has  sliown  to  exert  a  favorable  influence  upon 
the  nervous  system.  Among  these  are  arsenic,  strychnine,  phosphorus,  and 
quinine.  The  second  indication  is  fulfilled  by  the  efficient  local  treatment  of 
any  nasal  trouble  that  may  exist,  and  especially  by  the  destruction,  by  means  of 
chemical  agents  or  by  the  galvano-cautery,  of  the  mucous  membrane,  with  its 
terminal  nerve-filaments,  in  the  areas  found  to  be  hypersesthetic,  and  to  develop 
catarrhal  symptoms  in  response  to  the  touch  of  a  probe.  The  procedures  by 
which  this  is  accomplished  should  be  entrusted  to  the  specialist.  Third,  pa- 
tients should  spend  the  period  of  the  autumnal  attack  in  a  favorable  locality, 
either  in  the  dry  air  of  the  mountains  or  by  the  sea.  It  is  a  fortunate  thing 
that  by  far  the  greater  number  of  hay-fever  patients  belong  to  the  favored 
class,  with  whom  a  six-weeks'  summer  vacation  is  neither  unusual  nor  im- 
practicable. 

Epistaxis. 

Definition. — Bleeding  from  the  nasal  passages. 
Synonym. — Nose-bleed. 

Etiology. — Bleeding  from  the  nose  may  be  due  to  local  or  constitutional 
causes.  It  is  sometimes  due  to  a  combination  of  both,  as  in  children,  in  whom 
it  is  favored  by  the  great  vascularity  of  the  nasal  mucous  membrane,  by  the 
frequent  presence  of  "  hsemorrhagic  spots,"  and  the  erosions  of  the  septum  pro- 
duced by  picking  the  nose,  but  in  whom  some  active  congestion  or  general 
disturbance  of  the  circulation  is  required  to  bring  it  about.  Nose-bleed  in 
children  is  a  common  and  unusually  insignificant  phenomenon.  Local  causes 
of  nose-bleed  are,  in  addition  to  the  hsemorrhagic  spots  and  erosions  men- 
tioned, chronic  rhinitis,  intranasal  ulceration,  new  growths,  the  presence  of 
foreign  bodies,  and  various  kinds  of  traumatism,  especially  contusions  of 
the  face. 

In  fractures  involving  the  bones  of  the  face  and  cranium  blood  may  escape 
from  the  accessory  sinuses  or  from  the  middle  ear  by  way  of  the  nose,  or  in 
haemorrhage  from  the  lungs  or  oesophagus  or  stomach  some  part  of  the  blood 
may  be  discharged  from  the  nose.  In  the  case  of  fracture,  hsemoi'rhage 
through  the  nose  may  be  profuse,  and  even  fatal.  These  blood-losses  not 
from,  but  merely  by  way  of,  the  nose  do  not  in  the  strict  sense  constitute 
epistaxis — a  term  restricted  by  systematic  writers  to  haemorrhage  having  its 
origin  within  the  nasal  passages. 

Among  the  constitutional  causes  are  exposure  to  extreme  cold  or  undue 
heat,  or  to  a  rarefied  atmosphere  as  in  the  ascent  of  high  mountains  and  in 
balloon  ascensions.  It  occurs  with  frequency  both  in  boys  and  girls  at  the 
age  of  puberty.  It  may  result  from  the  suppression  of  the  menstrual  flow  or 
follow  the  sudden  arrest  of  a  customary  hsemorrhoidal  discharge.    It  is  of 
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frequent  occurrence  in  those  suifering  from  anaemia  in  its  various  forms,  and  is 
common  in  persons  of  plethoric  habit.  The  tendency  to  nose-bleed  is  in  cer- 
tain families  hereditary.  In  hsemophilia  nose-bleed  constitutes  a  very  frequent 
manifestation  of  the  hsemorrhagic  diathesis.  It  is  a  common  symptom  also  in 
scurvy  and  purpura,  and  occurs  in  erysipelas,  the  malarial  and  the  malignant 
fevers,  and  in  nasal  diphtheria.  In  the  last  it  may  take  the  form  of  a  con- 
tinuous oozing  or  a  copious  discharge,  repeated  at  intervals  during  the  day. 
Nose-bleed  in  diphtheria  is  a  symptom  of  grave  import.  Slight  nose-bleed 
occurs  in  the  first  week  of  typhoid  fever  with  such  frequency  as  to  acquire 
diagnostic  importance.  It  often  amounts  to  a  few  drops  merely,  and  may  be 
overlooked  by  the  patient  as  well  as  by  his  attendants.  Exceptionally  it  is  of 
moderate  amount.  Nose-bleed  not  infrequently  results  from  the  congestion 
and  shock  of  the  violent  convulsive  cough  of  pertussis.  It  is  by  no  means  a 
rare  symptom  in  advanced  disease  of  the  kidneys  and  in  various  alfections  of 
the  liver.  It  is  worthy  of  notice  that  in  the  venous  engorgement  of  cardiac 
and  pulmonary  diseases,  even  with  marked  cyanosis,  nose-bleed  is  infrequent. 
Finally,  it  may  result  from  violent  mental  emotions. 

When  epistaxis  is  due  to  general  causes  the  blood  escapes  by  capillary 
oozing  from  one,  rarely  two  or  three,  limited  areas  of  the  respiratory  portion 
of  the  cartilaginous  septum,  and  in  most  instances  it  proceeds  from  one  side 
only.  In  a  very  small  proportion  of  the  cases  it  comes  from  the  turbinated 
bodies  or  from  the  floor  of  the  nostril.  The  mucous  membrane  is  deeply 
congested,  of  a  violaeeous-i'ed  color,  and  shows  minute  spots  of  ecchymosis. 

Symptomatology. — Epistaxis  is  sometimes  heralded  by  prodromes,  consist- 
ing of  giddiness,  pressure  in  the  head,  and  a  sensation  of  dryness,  tickling,  or 
obstruction  in  the  nostrils,  which  impels  the  patient  to  more  or  less  forcibly 
blow  the  nose.  More  frequently  these  symptoms  are  Avanting,  the  bleeding 
occurring  suddenly  and  without  warning.  The  blood  may  flow  in  drops  or  for 
a  time  in  a  continuous  stream.  Ordinary,  slight  nose-bleed  generally  ceases 
in  from  fifteen  to  twenty  minutes,  and  is  without  immediate  clinical  import- 
ance, whatever  may  be  found  to  be  its  remote  significance.  The  graver  bleed- 
ings may  be  protracted  for  hours  or  days,  and,  while  a  fatal  case  is  of  rare 
occurrence,  serious  consequences  are  likely  to  follow  profuse  haemorrhage. 
The  arrest  takes  place  by  clotting  at  the  point  of  oozing.  It  is  important  to 
examine  the  pharynx,  as  the  clot  in  the  nostril  may  lead  to  the  escape  of  blood 
by  way  of  the  posterior  nares,  and  its  being  swallowed.  The  vomiting  of 
blood  thus  swallowed  may  be  mistaken  for  hsematemesis ;  its  expulsion  by 
cough,  for  haemoptysis ;  but  not  if  due  care  be  observed  in  the  investigation 
of  the  case. 

Treatment. — The  cessation  of  the  bleeding  results  from  the  formation  of  a 
clot,  and  the  tendency  to  clotting  increases  with  the  blood-loss.  In  the  majority 
of  the  cases  the  haemorrhage  ceases  spontaneously  in  the  course  of  a  little 
time.  Rest  is  important.  Fear  and  excitement  should  be  allayed.  The 
patient  should  breathe  through  the  mouth  and  refrain  from  attempts  to  expel 
clots.    Ice  may  be  applied  to  the  nose  or  to  the  nape  of  the  neck,  and  the 
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hands  held  over  the  head.  If  the  bleeding  do  not  cease,  the  alse  nasi  may  be 
compressed  and  clotting  favored  by  the  gentle  injection  of  water,  either  cold 
or  as  hot  as  can  be  comfortably  borne.  Tannic  acid,  in  powder  or  solution, 
usually  acts  with  promptness,  and  a  solution  of  cocaine,  of  from  2  to  5  grains 
to  the  ounce,  either  as  a  spray  or  applied  by  means  of  dossils  of  cotton,  is  fre- 
quently efficient.  If  the  foregoing  measures  are  unsuccessful,  the  nasal  cavity 
should  be  treated  with  iodoform  and  packed  with  strips  of  antiseptic  gauze. 
The  perchloride  of  iron  in  solution  and  the  solution  of  the  subsulphate  of  iron 
are  styptics  of  great  value.  Bleeding  from  an  ulcerated  surface  may  be  arrested 
by  chemical  cauterants,  as  chromic  acid,  or  by  the  galvano-cautery.  Plugging 
of  the  posterior  nares  should  only  be  resorted  to  as  an  extreme  measure.  It 
can  be  rapidly  done  by  means  of  a  soft  catheter,  a  far  safer,  cheaper,  and  more 
convenient  instrument  than  that  of  Bellocq.  The  ready  method  of  Levis 
consists  in  pushing,  by  means  of  a  probe  or  grooved  director,  a  small  piece  of 
fine  sponge,  to  which  is  tied  a  stout  string,  along  the  floor  of  the  nostril  to  the 
naso-pharynx,  threading  a  series  of  small  sponge  disks  upon  the  string,  push- 
ing them  gently  in  succession  into  the  nose,  and  tying  on  a  larger  piece  to 
occlude  the  anterior  nasal  meatus.  Before  plugging  the  nares  the  nasal  cavity 
should  be  cleansed  with  an  antiseptic  solution  and  freely  treated  with  iodoform. 
In  stubborn  nose-bleed  ergot  or  ergotine  and  opium  or  morphine  may  be 
required,  and  should  preferably  be  administered  by  the  hypodermic  method. 


DISEASES  OF  THE  LARYNX. 

By  JAMES  C.  WILSON. 


Catarrhal  Laryngitis. 

Definition. — Catarrhal  inflammation  of  the  mucous  membrane  of  the 
larynx. 

Synonym. — Laryngeal  catarrh. 

Catarrhal  laryngitis  may  be — (1)  acute;  (2)  subacute;  or  (3)  chronic. 

1.  Acute  Laryngitis. 

Etiology. — "  Taking  cold,"  prolonged  exposure  to  a  cold,  .damp  atmos- 
phere, over-use  of  the  voice  in  speaking,  shouting,  or  singing,  especially  under 
unfavorable  atmospheric  conditions,  as  in  crowded  and  badly-ventilated  halls, 
are  common  causes  of  acute  laryngitis.  It  may  be  produced  by  the  inhalation 
of  air  charged  with  smoke  or  irritating  gases  or  vapors.  Less  frequently  it 
is  due  to  traumatism  caused  by  the  lodgement  of  foreign  bodies,  the  action 
of  very  hot  liquids  or  corrosive  poisons,  or  external  violence.  It  also  occurs 
as  a  local  manifestation  of  the  general  catarrhal  process  in  measles,  influenza, 
and  variola,  and  as  a  complication  in  other  acute  infectious  diseases,  as  scarlet 
fever,  enteric  fever,  and  erysipelas. 

Catarrh  of  the  larynx  is  very  often  associated  with  catarrh  of  the  naso- 
pharynx and  bronchi. 

The  predisposition  to  laryngitis  varies  greatly  in  different  families  and 
individuals. 

Symptomatology. — There  is  a  disagreeable  sensation  of  dryness  and 
tickling  in  the  throat ;  the  inspiration  of  cold  air  and  eflbrts  to  converse 
cause  pain.  Laryngeal  tenderness  is  experienced  upon  external  pressure. 
Spontaneous  pain  is,  however,  moderate  or  wholly  absent. 

Cough  is  present.  It  is  tickling  and  hoarse,  or  "  laryngeal,"  in  character; 
at  first  dry,  later  attended  with  scanty  muco-purulent  expectoration,  which 
in  severe  cases  may  be  slightly  streaked  with  blood. 

The  voice  is  changed.  At  first  husky,  it  grows  rapidly  hoarse,  and  at 
length  may  be  completely  lost.  The  degree  of  hoarseness  varies  in  different 
cases,  according  as  it  is  due  to  changes  in  the  secretions  of  the  larynx,  to 
swelling  of  the  mucous  membrane,  or  to  paresis  of  the  vocal  cords  from 
inflammatory  infiltration  of  the  muscles.    Dyspnoea  is  not  common  in  adults ; 
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it  is,  however,  a  very  frequent  symptom  in  early  life,  when  it  is  likely  to  occur 
in  paroxysms  and  at  night. 

In  severe  cases  of  acute  laryngitis  cough  is  very  harassing,  deglutition  is 
painful,  and  there  may  be  urgent  dyspnoea. 

Inspection  by  means  of  the  laryngoscope  reveals  those  changes  which  are 
seen  in  catarrhal  inflammation  elsewhere.  The  mucous  membrane  is  reddened 
and  swollen,  especially  between  the  arytenoid  cartilages  and  in  the  ary-epi- 
glottic  folds.  The  vocal  cords  are  no  longer  smooth  and  glistening,  but  appear 
swollen  and  more  or  less  reddened.  When  the  inflammation  is  intense  they 
present  superficial  erosions,  and  minute  haemorrhages  are  seen  at  various 
points  of  the  laryngeal  mucous  membrane.  A  scanty  exudation  of  altered 
mucus  adheres  irregularly  to  the  surface.  These  changes  vary  in  degree  in 
diiferent  cases,  and  in  various  parts  of  the  larynx  in  the  same  case.  In 
phonation  there  may  often  be  observed  imperfect  approximation  of  the  vocal 
cords,  due  to  implication  of  the  intrinsic  muscles  of  the  larynx  in  the  inflam- 
matory process. 

The  constitutional  symptoms  vary.  As  a  rule,  they  are  not  severe ;  mod- 
erate fever,  with  headache,  loss  of  appetite,  and  debility,  may,  however,  occur. 

Acute  laryngitis  lasts  from  a  few  days  to  a  week  or  more,  and  terminates 
in  recovery.    Neglected  cases  are  liable  to  run  into  the  chronic  form. 

Acute  Laryngitis  of  Children. 
Synonyms. — Spasmodic  croup;  False  croup. 

As  it  occurs  in  young  children  this  affection  deserves  separate  consideration. 
The  special  feature  consists  in  paroxysmal  exacerbations,  suffbcative  in  character 
and  occurring  at  night.  These  are  to  be  ascribed  to  the  relative  smallness  of  the 
larynx  in  infancy,  the  narrowness  of  the  rima,  the  looseness  and  vascularity  of 
the  mucous  membrane,  and  the  greater  reflex  excitability  of  the  nervous 
system.  The  disease  is  a  familiar  one,  occurring  with  greatest  frequency 
during  the  first  dentition,  and  particularly  during  the  second  and  third 
years ;  after  the  fifth  year  it  is  less  common,  though  cases  occur  up  to  the 
age  of  puberty. 

Etiology. — Exposure  to  cold  and  damp,  sudden  chilling  of  the  surface, 
prolonged  and  violent  screaming,  the  inhalation  of  steam,  smoke,  and  dust, 
the  gastric  catarrh  resulting  from  an  attack  of  indigestion,  are  determining 
causes  of  acute  laryngitis  in  infants.  It  is  much  more  frequently  seen  in  the 
cold,  damp  months  of  winter  and  spring  than  in  the  summer  and  autumn.  It 
occurs  somewhat  more  commonly  in  male  than  in  female  children,  and  certain 
families  and  individuals  show  a  marked  liability  to  recurrence — a  liability  that 
is  in  some  instances  hereditary. 

Symptomatology. — During  the  day  the  child  has  been  in  usual  health,  or 
may  have  coughed  a  little  and  have  been  somewhat  feverish  and  out  of  sorts, 
without  being  positively  ill.  At  bed-time  the  cough  has  the  ringing,  metallic 
character  known  as  croupy,  but  the  patient  goes  to  sleep  as  usual.  About 
midnight  or  shortly  thereafter  he  awakes  suddenly  with  oppressed  breathing, 
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huskiness  of  the  voice  or  complete  aphonia,  and  a  harsh,  crpupy  cough. 
Inspiration  is  prolonged  and  stridulous ;  there  is  recession  of  the  suprasternal 
and  supraclavicular  spaces  ;  the  pulse  is  frequent  and  small ;  and  the  lips  and 
finger-ti})s  are  cyanotic.  There  is  great  restlessness,  and  the  expression  of  the 
little  patient's  face  indicates  anxiety  and  distress.  The  attack  presently  passes 
off,  either  spontaneously  or  as  a  result  of  the  administration  of  simple  rem- 
edies. The  child  presently  falls  asleep  again,  and,  with  the  exception  of  some 
uneasiness  and  occasional  cough,  rests  until  morning ;  or  the  attack  may  be 
repeated  once  or  several  times  in  the  course  of  the  night.  On  the  follow- 
ing day  he  scarcely  seems  ill,  and.  plays  about  as  usual ;  but  toward  even- 
ing the  croupy  cough  reajjpears,  and  the  next  night  the  attacks  of  croup 
occur  as  before,  to  be  again  repeated,  as  a  rule,  upon  the  third,  and  rarely  the 
fourth,  night,  but  with  diminishing  severity.  After  that  there  remains  simply 
a  trifling  bronchial  catarrh,  which  in  the  course  of  a  few  days  disappears. 

The  sudden  onset  and  rapid  subsidence  of  these  severe  suffocative  attacks 
suggest  their  origin  in  the  nervous  system.  But  that  they  are  wholly  due 
to  reflex  laryngeal  spasm  is  very  doubtful.  Sudden  swelling  of  the  mucous 
membrane  and  the  accumulation  of  secretion  during  sleep  also  play  an  import- 
ant part  in  their  etiology. 

Diagnosis. — Acute  laryngitis  of  the  adult  rarely  presents  difficulty  in  diag- 
nosis. The  severer  cases  suggest  oedema  of  the  larynx  (acute  laryngeal  oedema), 
while  those  that  are  attended  by  complete  loss  of  voice  may  be  mistaken  for 
hysterical  aphonia  or  paralysis  of  the  vocal  cords  due  to  other  causes.  These 
questions  are  at  once  settled  by  the  laryngoscope. 

In  children  the  diagnosis  of  acute  laryngitis  is  in  certain  cases  attended 
with  serious  difficulty.  The  condition  is  to  be  distinguished  from  laryngis- 
mus stridulus  by  the  presence  of  fever,  the  catarrhal  symptoms,  the  mode  of 
onset,  the  character  of  the  paroxysms,  their  nocturnal  occurrence,  the  preced- 
ing hoarseness  and  loss  of  voice,  the  absence  of  the  prolonged  crowing  inspira- 
tion which  terminates  the  attack  of  laryngismus,  and  the  course  and  duration 
of  the  disease. 

The  differential  diagnosis  between  spasmodic  croup  and  laryngeal  diph- 
theria (membranous  croup)  may  for  a  time  be  impossible.  The  principal 
points  in  favor  of  spasmodic  croup  are  the  milder  character  of  the  constitu- 
tional symptoms  which  precede  the  signs  of  laryngeal  obstruction,  the 
paroxysmal  nature  of  the  obstruction,  and  the  complete  relief  between  the 
attacks;  the  progressive  amelioration  of  the  symptoms  after  the  second  night; 
the  absence  of  exudation  upon  the  tonsils  and  adjacent  parts,  and  the  absence 
of  enlargement  of  the  cervical  lymphatic  glands. 

Treatment. — In  severe  cases  the  patient  should  remain  in  his  room  or  bed. 
The  use  of  tlie  voice  should  be  proscribed.  The  room  should  be  kept  at  an  equa- 
ble temperature  of  about  70°  F.,  and  cautiously  ventilated.  The  inhalation 
of  steam  from  any  simple  apparatus  gives  relief  and  has  a  favorable  influence 
uj)on  the  course  of  the  attack.  Bits  of  ice  allowed  to  melt  in  the  throat  are 
useful ;  so  also  is  the  constant  application  of  an  ice-bag  externally.    When  the 
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process  is  active  and  the  symptoms  urgent,  the  application  of  leeches  over  the 
larynx  may  become  necessary.  The  treatment  by  drugs  is  symptomatic :  for 
the  relief  of  the  distressing  cough,  morphine,  gr.  p.  r.  n.,  or  Dover's 

powder,  gr.  iij— v,  every  three  or  four  hours,  may  be  administered.  The  diet 
should  be  of  the  most  simple  kind,  consisting  chiefly  of  gruels,  arrowroot, 
eggs,  bland  broths,  and  milk.  Warm  milk  or  equal  parts  of  milk  and  Vichy, 
warmed,  are  excellent.    For  milder  cases  a  less  vigorous  course  suffices. 

The  treatment  of  spasmodic  croup  consists  in  the  employment  of  measures 
to  arrest  the  paroxysm  and  to  prevent  its  recurrence.  Among  the  former  are 
a  prompt  emetic  of  ipecac  in  the  form  of  the  wine  or  syrup ;  a  hot  bath  ;  the 
application  over  the  larynx  and  upper  part  of  the  chest  of  a  sponge  dipped 
in  hot  water ;  or,  if  the  dyspnoea  be  urgent  and  not  immediately  relieved  by 
these  means,  the  cautious  administration  of  a  whitf  or  two  of  chloroform. 
The  following  prove  useful  in  mitigating  or  preventing  the  recurrence 
of  the  paroxysm :  Small  doses  of  ipecac  at  intervals  during  the  day  ;  gentle 
purging  by  means  of  calomel  or  castor  oil ;  a  dose  of  Dover's  powder  propor- 
tionate to  the  age  of  the  child,  either  alone  or  in  combination  with  a  minute 
quantity  of  tartar  emetic  at  bed-time  and  repeated  in  the  course  of  two  or 
three  hours.  It  Is  well  to  keep  the  child  in  bed  during  the  day  following  the 
attack,  and  to  have  the  air  of  the  apartment  moistened  by  steam.  Children 
who  have  shown  a  predisposition  to  acute  laryngitis  should  have  the  neck  and 
throat  bathed  daily  with  cold  water,  followed  by  brisk  friction,  and  should 
be  well  clothed  in  flannels  to  the  ankles. 

2.  Subacute  Laryngitis. 

By  far  the  larger  number  of  cases  of  catarrhal  laryngitis  are  of  the  mildest 
type.  The  patients  are  not  ill  at  all.  The  only  symptoms  are  a  slight  tickling 
cough,  with  hoarseness,  passing  to  loss  of  voice,  and  accompanied  by  pain  or 
prolonged  tickling. 

The  etiology  comprises  the  same  causal  factors  as  that  of  the  acute  form, 
acting  with  less  intensity ;  and  the  morbid  appearances  as  revealed  by  the 
laryngoscope  are  those  of  a  catarrhal  inflammation  of  mild  form.  The  con- 
dition acquires  importance  from  its  great  relative  frequency ;  from  the  fact  that, 
being  accompanied  by  trifling  subjective  symptoms,  it  is  likely  to  be  neglected  ; 
and,  finally,  because  in  many  cases  prolonged,  habitual  exposure  to  the  original 
cause,  or  use  of  the  voice  when  the  larynx  is  slightly  congested  or  inflamed, 
converts  a  passing  local  indisposition  into  a  serious  disease.  In  point  of  fact, 
the  larger  proportion  of  cases  of  chronic  laryngitis  arise  in  this  way. 

The  treatment  of  subacute  laryngitis  consists  in  the  avoidance  of  all  con- 
ditions which  are  liable  to  excite  laryngeal  inflammation,  in  rest  of  the  voice 
as  nearly  complete  as  possible,  and  the  occasional  inhalation  of  steam.  Tablet- 
triturates  of  morphine,  gr.  gVlV'  Tully's  powder  (pulvis  morphinse 
compositus,  U.  S.  P.),  gr.  ij-iij,  allowed  to  break  up  slowly  at  the  back  of 
the  mouth,  at  intervals  of  an  hour  or  more,  exert  a  favorable  influence  upon 
the  course  of  the  attack.    The  value  of  gargles  and  washes  and  potassium 
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chlorate  in  the  treatment  of  this  condition  has  been  over-estimated.  Local 
applications  to  the  larynx  by  means  of  applicators  and  the  like  are  wholly 
unnecessary. 

3.  Chronic  Laryngitis. 

Btiolog-y. — This  form  of  catarrhal  laryngitis  may  be  the  sequel  of  an  acute 
attack  ;  more  commonly  it  is  the  result  of  the  persistent  action  of  causes  which 
give  rise  to  subacute  catarrh.  Improper  use  of  the  voice  and  its  habitual  over- 
use in  singing,  public  speaking,  or  shouting  in  the  open  air  are  very  com- 
mon causes  of  chronic  laryngitis.  It  occurs  also  in  connection  with  chronic 
pharyngitis,  and  especially  with  that  form  which  is  produced  by  habitual 
over-indulgence  in  alcohol  and  tobacco ;  in  certain  cases  of  marked  obstruction 
to  nasal  respiration,  and  in  cases  of  elongation  of  the  uvula. 

Chronic  laryngitis  is  more  common  in  males  than  in  females,  and  is  espe- 
cially a  disease  of  middle  life. 

Symptomatolog-y. — There  is  a  more  or  less  constant  tickling  sensation  in 
the  throat,  accompanied  by  a  desire  to  obtain  relief  by  coughing ;  as  a  rule, 
pain  is  not  present,  except  after  prolonged  coughing  or  efforts  to  talk.  Many 
patients  complain  of  a  disagreeable  feeling  of- dryness.  The  voice  is  rough 
and  hoarse,  and  at  times  almost  lost.  The  cough  is  ringing,  loud,  deep  ;  expec- 
toration is,  as  a  rule,  scanty  and  tenacious,  but  occasionally  abundant,  and 
sometimes  foetid.  Upon  laiyngoscopic  examination  the  mucous  membrane  is 
seen  to  be  irregularly  thickened  and  discolored,  but  the  redness  is  less  intense 
than  in  the  acute  form.  The  vocal  cords  are  of  a  grayish-red  color,  and  in  debil- 
itated and  cachectic  persons  there  may  be  discovered  minute  superficial  erosions. 
The  epiglottis  is  in  many  cases  irregularly  thickened. 

The  general  health  is  often  impaired,  although  there  are  no  constitutional 
symptoms  peculiar  to  this  affection. 

Diagnosis. — The  local  morbid  sensations,  chronic  alteration  of  the  voice, 
and  the  peculiar  cough  will  lead  us  to  suspect  the  true  nature  of  the  affection, 
but  a  positive  diagnosis  can  only  be  made  after  careful  laryngoscopic  exam- 
ination. In  every  case  of  chronic  laryngitis  the  history  of  the  patient  in  all 
particulars  must  be  carefully  investigated,  and  the  condition  of  the  lungs  and 
other  organs  carefully  examined,  in  order  to  determine  whether  or  not  the  local 
affection  be  primary,  or  secondary  to  some  other  disease,  as  alcoholism,  tuber- 
culosis, or  syphilis. 

Treatment. — An  effort  should  be  made  to  remove  the  patient  from  those 
injurious  influences  which  have  brought  about  the  catarrh.  To  this  end 
temporary,  or  even  permanent,  change  of  climate  and  occupation  may  be 
necessary.  Attention  nnist  also  be  given  to  his  personal  habits,  es{)ecially  as 
regards  the  use  of  tobacco  and  alcohol,  and  to  general  hygiene  and  dietetics. 
Ill-ventilated  and  overheated  rooms  are  to  be  avoided;  also  undue  use  of  the 
voice.  The  throat  and  chest  should  be  daily  sponged  with  cold  water.  Chest- 
protectors  and  thick  scarfs  are  injurious.  Constitutional  treatment  nnist  be 
instituted  when  the  general  health  is  at  fault;  nor  is  judicious  internal  medi- 
cation in  all  cases  without  favorable  effect  upon  the  local  malady.     The  pro- 
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longed  administration  of  ciibebs,  tai",  benzoin,  ammonium  chloride,  arsenic,  and 
the  preparations  of  iodine  has  been  followed  by  good  results.  The  patient 
must  be  instructed  in  the  use  of  sprays,  which  he  should  regularly  employ  at 
intervals  during  the  day.  To  this  end  proper  solutions  of  ammonium  chlor- 
ide, sodium  chloride,  sodium  biborate,  boric  acid,  sodium  bicarbonate,  and 
sodium  or  potassium  iodide  may  be  advantageously  employed.  Should  astrin- 
gents be  indicated,  weak  solutions  of  alum,  tannic  acid,  zinc  sulphate,  or  silver 
nitrate  may  be  used.  The  physician  should  make  intralaryngeal  applications  at 
proper  intervals.  Among  those  agents  which  exert  a  favorable  influence  are 
silver  nitrate,  zinc  sulphate,  and  tannic  acid  in  solutions  of  varying  strength  ; 
bismuth  subnitrate,'  iodoform,  aristol,  and  powdered  catechu  by  insufflation, 
and  a  20-grain  solution  of  menthol  in  olive  oil. 

CEdematous  Laryngitis. 

Synonyms. — Acute  laryngeal  oedema  ;  OEdema  of  the  glottis. 

Etiology. — Oedema  of  the  mucous  and  submucous  tissues  of  the  larynx 
occasionally  occurs  as  a  serious  and  frequently  fatal  complication  in  the  course 
of  acute  catarrhal  laryngitis,  whether  due  to  cold  or  to  internal  or  external 
traumatism  ;  in  the  course  of  chronic  diseases  of  the  larynx,  as  tuberculosis 
and  syphilis ;  in  connection  with  perichondritis  of  the  larynx ;  in  connection 
with  severe  inflammatory  aflPections  of  neighboring  structures,  as  the  tonsils, 
parotid  glands,  and  the  cellular  tissue  of  the  neck  ;  in  the  covirse  of  acute  infec- 
tious diseases,  as  scarlatina,  typhoid  fever,  variola,  and  erysipelas;  and,  finally, 
as  an  extension  of  the  general  cedema  of  acute  or  chronic  nephritis. 

Symptoms. — Rapidly  progressive  dyspncea  is  the  chief  symptom.  It  is 
at  first  inspiratory ;  later,  also  expiratory.  Respiration  is  often  accompanied 
by  loud  stridor.  The  voice  becomes  husky,  and  soon  fails.  Signs  of  impend- 
ing suffocation  supervene,  and  unless  relief  is  afforded  death  takes  place  in  the 
course  of  a  few  hours.  If  a  laryngoscopic  examination  prove  successful,  the 
epiglottic  and  ary -epiglottic  folds  are  seen  to  be  greatly  swollen,  the  latter 
almost  meeting  laterally  ;  the  false  cords  are  also  cedematous.  These  changes 
can  be  felt  with  the  finger,  and  upon  depressing  the  tongue  the  swollen  rim 
of  the  epiglottis  may  sometimes  be  brought  into  view. 

The  diagnosis  is  unattended  with  "difficulty,  and  depends  upon  physical 
exploration. 

Treatment. — An  ice-bag  externally  and  ice  internally  may  arrest  the 
oedema.  The  free  administration  of  the  bromides  has  been  advised.  In 
suitable  cases  leeches  may  be  applied.  If  these  measures  fail  to  give  prompt 
relief,  the  throat  may  be  sprayed  with  a  solution  of  cocaine  and  the  cede- 
matous parts  scarified.  If  the  evidences  of  obstruction  persist,  immediate 
recourse  to  tracheotomy  is  necessary  to  save  life. 

Pseudo-membranous  Laryngitis. 
Definition. — Inflammation  of  the  mucous  membrane  of  the  larynx,  result- 
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ing  in  the  formation  of  a  pseudo-membrane  or  pellicle  composed  of  a  network 
of  fibrin,  embracing  in  its  meshes  leucocytes  and  necrotic  epithelium. 

Synonyms. — True  croup;  Membranous  croup;  Fibrinous  laryngitis; 
Laryngeal  diphtheria. 

Etiology. — Any  agent  capable  of  destroying  the  protecting  epithelium  of 
the  laryngeal  mucous  membrane,  and  thus  permitting  the  escape  of  serum  and 
white  blood-corpuscles,  may  give  rise  to  the  formation  of  a  pseudo-membrane. 
Hence  this  form  of  laryngitis  may  result  (a)  from  traumatism,  as  the  inhala- 
tion of  steam,  hot  smoke,  or  irritating  and  corrosive  chemicals  in  the  form 
of  vapor  or  solution  ;  and  (6)  from  the  action  of  certain  pathogenic  micro- 
organisms. Among  the  latter  are  a  streptococcus  demonstrafed  to  be  biologically 
identical  with  the  streptococcus  pyogenes  and  the  Klebs-Loeffler  bacillus  of 
diphtheria.  Traumatic  membranous  laryngitis  is  not  included  in  the  follow- 
ing account. 

Pseudo-membranous  laryngitis  occurs  at  all  seasons  of  the  year.  It  espe- 
cially alfects  young  children  between  the  ages  of  two  and  six.  Cases  in  children 
under  two  and  over  seven  years  of  age  are  much  less  common.  Exception- 
ally, however,  the  disease  occurs  at  a  later  period  of  life.  Boys  are  somewhat 
more  liable  than  girls.  This  aflPection  frequently  occurs  as  a  complication  in 
scarlet  fever  and  measles,  in  which  case  it  is,  as  a  rule,  secondary  to  pseudo- 
membranous inflammation  of  the  tonsils  or  adjacent  structures.  It  occurs, 
however,  in  by  far  the  greater  number  of  cases  as  a  manifestation  of  diph- 
theria, secondarily  by  extension,  and  much  less  frequently  as  a  primary 
manifestation. 

So  overwhelming  is  the  preponderance  of  the  unquestionably  diphtheritic 
cases  that  many  competent  observers  regard  all  the  cases  as  of  that  nature — 
an  extreme  view  that  finds  ample  justification  in  the  fact  that  no  criteria  have 
yet  been  established  by  which  the  diflFerental  diagnosis  between  diphtheritic 
pseudo-membranous  laryngitis  and  the  so-called  non-contagious  membranous 
croup  of  the  dualists  can  be  made  by  the  clinician  during  life  or  by  the,  pathol- 
ogist after  death,  save  only  the  presence  or  absence  in  the  exudate  of  the  Klebs- 
Loeffler  bacillus.  In  both  the  symptoms  are  the  same  ;  the  course  and  termi- 
nation of  the  attack  are  not  dilferent.  If  it  be  urged  that  the  cases  to  which 
the  name  "croup"  is  applicable  are  of  milder  intensity,  that  they  occur  spo- 
radically, and  that  they  do  not  appear  to  be  contagious,  the  re})ly  may  be  made 
that  cases  of  undoubted  tonsillar  diphtheria  arc  also  occasionally  met  with  that 
develop  in  localities  previously  free  from  the  disease  and  in  the  absence  of 
traceable  contagion,  which  run  a  favorable  course,  and  which  do  not  transmit 
the  disease  to  exposed  and  aj^parently  susceptible  individuals.  But  no  one, 
therefore,  denies  the  specific  nature  or  the  contagiousness  of  diphtheria.  Phy- 
sicians who  look  upon  every  case  of  pseudo-membranous  laryngitis  as  a 
probable  case  of  diphtheria  enjoy  the  practical  advantage  of  erring,  if  err 
they  do,  upon  the  safe  side.  Such  a  working  hypothesis  impels  to  pronijrt- 
ness  and  energy  in  treatment,  and  especially  in  propliylaxis,  which  often 
results  directly  and  indirectly  in  the  saving  of  life.    Those,  on  the  other 
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hand,  who,  governed  by  tradition  and  authority,  regard  these  eases  as  instances 
of  membranous  croup,  to  their  minds  neither  specific  nor  contagious,  too  often 
expiate  in  the  toils  and  sorrows  of  a  virulent  local  epidemic  their  devotion 
to  a  dogma  unsupported  by  facts. 

For  the  full  consideration  of  Diphtheria  as  an  acute  infectious  disease  the 
reader  is  referred  to  the  subject  under  its  appropriate  heading. 

Morbid  Anatomy. — The  pseudo-membrane  in  the  larynx  constitutes  the 
essential  lesion.  It  varies  greatly  in  amount  and  distribution.  It  may  involve 
the  mucous  membrane  uniformly  or  only  here  and  there  in  patches.  It  often 
covers  the  concavity  of  the  epiglottis,  the  ary-epiglottic  folds,  the  false  cords, 
extending  deeply  into  the  ventricles,  the  true  cords,  and  it  may  extend  into  the 
trachea  and  remotely  into  the  finest  bronchi.  It  is  usually  associated  with  a 
similar  exudate  in  the  pharynx  or  on  the  tonsils.  In  cases  in  which  no  visible 
membrane  has  been  detected  on  these  parts  during  life  it  has  frequently 
been  demonstrated  post-mortem  upon  the  posterior  pillars  of  the  fauces  and 
the  posterior  surfaces  of  the  tonsils.  The  consistency  of  the  pseudo-membrane 
is  variable.  It  may  be  thin  and  friable,  or  thick,  tough,  and  tenacious.  It  some- 
times appears  as  a  thick,  membranous  mass  of  superimposed  strata.  In  color 
it  is  usually  of  a  dirty  yellowish-gray.  The  surrounding  and  underlying  tissues 
are  more  or  less  swollen,  deeply  congested,  and  infiltrated  with  leucocytes. 
Upon  membrane  covered  with  pavement  epithelium  the  exudate  takes  a  deep 
and  firm  hold,  implicating  not  only  the  subepithelial,  but  also,  in  many 
instances,  the  submi;cous  tissues,  which  are  involved  in  the  necrotic  process ; 
but  on  mucous  membranes  covered  with  columnar  ciliated  epithelium  the 
fibrinous  material  is  commonly  found  to  be  rather  superimposed,  and  to  have 
involved  principally  the  epithelium,  without  destroying  the  underlying  tissues. 
For  this  reason  the  pseudo-membrane  in  faucial  diphtheria  is  removed  with 
difficulty,  leaving  during  life  a  bleeding  and  ulcerated  surface,  and  after  death 
a  deep  solution  of  continuity ;  whereas  in  laryngeal  and  tracheo-bronchial 
diphtheria  it  may  be  readily  stripped  from  the  surface,  leaving  exj^osed  a 
swollen  and  deeply  injected,  but  unbroken,  mucous  membrane. 

Like  the  mucous  membrane  of  the  rest  of  the  air-passages,  that  of  the 
larynx  is  covered  in  the  greater  part  of  its  extent  with  a  columnar  ciliated 

epithelium  The  cilia  are  found  higher  up  in  front  than  on  each  side  and 

behind,  reaching  in  the  former  direction  as  high  as  the  highest  portion  of  the 
epiglottis,  and  in  the  other  directions  to  a  line  or  two  above  the  superior  vocal 
cords ;  above  these  points  the  epithelium  loses  its  cilia  and  gradually  assumes 
a  squamous  form,  like  that  of  the  pharynx  and  mouth.  Upon  the  vocal  cords 
the  epithelium  is  squamous,  although  both  above  and  below  these  it  is  ciliated 
(Quain). 

Whether  the  pseudo-membrane  be  croupous — that  is,  formed  upon  the 
surface  and  detachable — or  diphtheritic — that  is,  implicating  the  mucous  and 
even  the  submucous  tissues,  and  .structurally  adherent — is  not  so  much 
determined,  as  is  frequently  thought,  by  the  intensity  of  the  inflammatory 
process  as  by  the  character  of  the  tissues  involved.     Hence  there  is  no 
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necessary  etiological  diflFerence  between  a  croupous  and  a  diphtheritic  inflam- 
mation ;  on  the  contrary,  the  action  of  the  same  agent  may  produce  both 
forms  in  different  but  adjacent  mucous  membranes.  The  German  pathologists 
are  therefore  correct  in  speaking  of  the  process  as  a  croupous-diphtheritic  inflam- 
mation. 

Symptomatology. — The  symptoms  usually  develop  in  the  course  of  an 
attack  of  faucial  diphtheria  or  of  one  of  the  exanthemata.  Less  frequently  they 
arise  as  the  manifestations  of  a  primary  laryngeal  diphtheria.  They  point  to 
progressive  impairment  of  the  functions  of  the  larynx,  with  increasing 
obstruction  to  respiration  and  its  consequences,  and  consist  of  hoarseness, 
explosive  and  croupy  cough,  stridulous  respiration,  dyspnoea,  recessions,  rest- 
lessness, cyanosis,  and  stupor. 

Hoarseness  is,  as  in  acute  catarrhal  laryngitis,  the  earliest  symptom.  It  is 
attended  by  cough,  and  the  voice  is  generally  reduced  to  a  whisper,  or  is  even 
completely  lost.  • 

The  cough  is  paroxysmal — at  first  explosive,  like  that  caused  by  the  acci- 
dental lodgment  of  a  foreign  body  in  the  larynx.  Without  wholly  losing  this 
explosive  character  it  becomes  hoarse,  then  metallic,  and  finally,  as  the  dyspnoea 
grows  more  urgent,  dry  and  whistling. 

In  the  course  of  some  hours,  sometimes  not  for  a  day  or  two,  the  signs  of 
decided  obstruction  to  the  respiration  manifest  themselves.  Difficulty  in  breath- 
ing is  at  first  paroxysmal,  and  followed  by  intervals  of  partial  relief ;  it  soon, 
however,  becomes  continuous.  The  respiration  is  now  stridulous,  inspiration 
first,  and  after  a  time  expiration,  assuming  this  character.  The  stridor,  in  the 
beginning  low-pitched  and  hoarse,  gradually  and  concurrently  with  similar 
changes  in  the  cough  becomes  high-pitched  and  metallic.  Respiration  is  now 
hurried  and  labored,  and  accompanied  by  loud,  dry,  and  whistling  soinids, 
which  are  interrupted  from  time  to  time  by  harassing  and  for  the  most  part 
unproductive  cough.  Occasionally,  however,  in  the  more  severe  paroxysms, 
fragments  of  membrane  become  detached  and  are  coughed  out. 

At  this  stage  of  laryngeal  obstruction  the  inspiratory  recessions  of  the  more 
yielding  portions  of  the  thorax  constitute  an  important  and  suggestive  sign. 
They  are  marked  in  tlie  suprasternal  and  supraclavicular  regions,  at  the  lower 
portion  of  the  thorax,  and  finally,  when  the  obstruction  has  attained  a  high 
grade,  the  cartilages  yield  and  inspiratory  recession  of  the  sternum  takes  place. 

Meanwiiile,  tlie  jirogressively  deficient  oxygenation  of  the  blood  gives  rise 
to  characteristic  effects  upon  the  nervous  system.  There  is  extreme  and  distress- 
ing restlessness ;  the  child  tosses  from  side  to  side  in  his  struggle  for  breath  ; 
his  expression  is  anxious  and  frightened.  His  color,  wliicli  has  for  some  time 
been  pale  and  leaden,  with  sliglit  lividity  of  the  lips  and  finger-nails,  now  be- 
comes continuously  cyanotic,  the  face  dusky,  the  lips  blue,  the  hands  mottled,  the 
nails  dark.  The  restlessness  presently  gives  place  to  stupor,  which  passes  into 
a  gradually  dee])ening  coma  and  ends  in  death. 

Complications. — l)ij)litheria  of  the  larynx  shows  a  marked  tendency  to 
sjiread  to  neighboring  parts.    Cases  in  which  upon  post-mortem  examina- 
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tion  the  pseudo-membrane  has  not  extended  beyond  the  larynx  are  very  rare. 
On  the  contrary,  it  is  often  seen  to  invade  rapidly  and  successively  the  adja- 
cent surfaces  in  an  upward  direction,  sometimes  extending  even  to  the  nostrils 
— nasal  diphthei'ia.  Much  more  commonly,  however,  its  extension  is  down- 
ward. The  mucous  membrane  of  the  trachea,  and  of  the  bronchi  in  some 
cases  even  to  their  most  remote  subdivisions,  is  in  turn  involved  ;  or,  owing 
to  the  prolonged  inspiratory  efforts,  the  obstruction  to  expiration,  and  the  gen- 
eral enfeeblement  of  the  respiratory  powers,  shreds  of  membrane  or  masses  of 
secretion  are  drawn  down  deeply  into  the  lungs,  and  there  set  up  inflammation 
of  the  finest  bronchial  twigs  and  the  associated  vesicular  structure. 

Pseudo-membranous  tracheo-bronchitis  and  more  or  less  extensive  broncho- 
pneumonia constitute,  therefore,  the  two  more  important  complications  of 
this  form  of  laryngitis.  Their  development  is  gradual,  and  marked  not 
only  by  an  aggravation  of  the  general  symptoms,  but  also,  usually  though 
not  invariably,  by  the  development  of  the  characteristic  signs  of  their 
respective  lesions.  It  is  of  great  practical  importance  to  recognize  when 
possible  the  presence  of  these  complications,  seeing  that  they  gravely  atfect 
the  pi'ognosis  and  constitute  the  cause  of  death  in  a  majority  of  the  cases 
which  terminate  fatally  after  the  performance  of  intubation  or  tracheotom)-. 

Rales  are  heard  upon  auscultation,  and  by  their  character  and  distribution 
indicate  the  nature  and  extent  of  the  pulmonary  lesions.  They  are  much 
modified  by  the  degree  of  laryngeal  stenosis,  the  feebleness  of  respiration,  and 
the  loud  and  prolonged  stridor.  In  estimating  their  significance  it  is  therefore 
necessary  to  make  due  allowance  for  these  disturbing  factors. 

Diagnosis. — Acute  progressive  laryngeal  stenosis  in  a  young  child  is  nearly 
always  due  to  pseudo-membranous  laryngitis.  If  traces  of  the  exudate  can 
be  discovered  upon  inspection  of  the  throat,  or  if  upon  physical  examination 
there  can  be  detected  coarse  or  whistling  tracheal  rales,  or,  finally,  if  shreds 
of  membrane  are  expectorated  after  paroxysms  of  explosive  cough,  the  diag- 
nosis becomes  sure.  It  is  equally  so,  in  the  absence  of  such  confirmatory  evi- 
dence, if  the  case  occur  in  a  locality  already  the  scene  of  an  epidemic  of 
diphtheria.  The  fact  that  even  in  pseudo-membranous  laryngitis  the  signs  of 
obstruction  are  at  first  paroxysmal,  and  followed  by  intervals  of  partial  relief, 
must  always  be  borne  in  mind.  For  this  reason  the  early  differential  diagnosis 
between  this  disease  and  spasmodic  laryngitis  is  not  in  all  instances  possible. 
In  the  latter,  however,  the  intervals  of  relief  are  more  complete  and  prolonged, 
the  paroxysm  not  usually  recurring  until  the  succeeding  night ;  the  tendency 
is  to  progressive  amelioration  of  the  symptoms  rather  than  progressive  aggra- 
vation, and  the  signs  of  grave  constitutional  disturbance  do  not  show  them- 
selves. 

Prognosis. — Pseudo-membranous  laryngitis  is  an  extremely  fatal  disease. 
According  to  O'Dwyer,  one  child  in  ten  with  well-marked  symptoms  of  laryn- 
geal diphtheria  recovers  under  medical  treatment.  Under  all  forms  of  treat- 
ment the  mortality  ranges  from  60  to  80  per  cent.  The  statistics  of  Stern 
show  26.4  per  cent,  of  recoveries  after  intubation,  and  26.5  per  cent,  of  recov- 
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eries  after  tracheotomy.  The  fatal  issue  may  be  due  to  a  very  limited  exuda- 
tion. The  extension  of  the  process  downward  into  the  bronchi  or  the 
development  of  extensive  broncho-pneumonia  renders  the  prognosis  in  the 
highest  degree  unfavorable.  It  is  especially  gloomy  in  children  under  two 
y^ars  of  age. 

Treatment. — Alike  in  primary  and  secondary  cases  the  treatment  should 
be  that  of  diphtheria.  Even  in  cases  in  which  the  early  differential  diagnosis 
between  spasmodic  and  pseudo-membranous  laryngitis  is  not  yet  possible,  the 
physician  will  act  prudently  and  may  save  time  by  adopting  this  course.  Two 
drugs  are  at  present  in  favor — mercury  and  iron.  Mercury  may  be  given  as 
calomel  or  as  the  bichloride.  Children  manifest  a  remarkable  tolerance  for 
mercury  in  diphtheria.  Calomel  may  be  administered  to  a  child  three  years 
old  in  doses  of  from  one-fourth  to  one  grain  every  hour  or  every  two  hours,  or 
the  bichloride  in  doses  of  one-fortieth  of  a  grain  at  the  same  interv^als,  and  these 
doses  continued  for  two  or  even  three  days,  the  medicament  being  guarded,  if 
the  bowels  move  too  freely  or  mucus  appears  in  the  stools,  by  minute  doses  of 
opium  in  the  form  of  paregoric  or  Dover's  powder.  The  bichloride  must  be 
well  diluted,  and  it  is  advisable  to  precede  each  dose  by  a  draught  of  water. 
Upon  the  appearance  of  symptoms  indicating  relief  of  the  laryngeal  stenosis 
the  dose  is  to  be  gradually  decreased  and  the  intervals  prolonged. 

Iron  is  best  given  in  the  form  of  the  tincture  of  the  chloride,  the  dose  for 
a  child  of  three  years  being  from  3  to  5  drops  in  a  teaspoonful  of  sweetened 
water  every  hour.  Larger  doses  are  liable  to  occasion  disturbance  of  the 
stomach. 

Alcohol  in  the  form  of  whiskey  or  brandy,  well  diluted,  is  to  be  given  in 
all  cases  from  the  outset,  its  effect  npon  the  pulse,  the  first  sound  of  the  heart, 
and  the  nervous  system  constituting  the  guide  for  the  regulation  of  the 
amount. 

The  diet  should  consist  chiefly  of  milk,  which  should  be  given  freely, 
either  alone  or  diluted  with  Vichy  water,  and  preferably  warm.  To  this  may 
be  added  at  intervals  such  concentrated  and  easily  assimilated  articles  of  food 
as  meat-juice,  chicken-jelly,  or  the  various  commercial  peptones  and  peptonoids. 
Water  must  be  freely  given.  From  the  beginning  of  the  attack  the  nasal 
passages  and  the  pharynx  must  be  systematically  sprayed  with  a  10-volurae 
solution  of  hydrogen  dioxide  diluted  with  an  equal  quantity  of  water,  or  with 
a  solution  of  bichloride  of  mercury,  1  :  5000,  with  the  object  of  retarding  the 
upward  extension  of  the  inflammatory  process.  Efforts  to  act  upon  the  intra- 
laryngeal  exudate  by  means  of  sprays  are  not  often  successful,  and  direct 
intralaryngeal  applications  by  other  means  are  impracticable.  Furthermore, 
the  attempt  to  make  su(;h  applications  is,  in  a  struggling  child,  liable  to 
damage  and  abrade  mucous  surfaces  not  yet  affected,  and  thus  favor  the 
extension  of  the  pseudo-membrane.  A  fine  continuous  spray  of  lime-water 
directed  toward  the  child's  mouth  is  often  useful.  From  the  beginning  the 
])atient  should  continuously  inhale  an  atmosphere  charged  with  steam.  To 
this  end  a  tent  or  canopy  of  blankets  or  other  suitable  material  is  arranged 
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over  the  crib  or  cot,  a  large  opening  being  left  at  the  side  near  the  head  for 
ventilation,  and  steam  being  introduced  at  the  middle  by  means  of  a  tin  pipe 
or  "leader"  from  a  eronp-kettle.  A  tablespoonfiil  of  tui-pentine  and  a  few 
drops  of  oil  of  eucalyptus  may  be  added  to  the  water  in  the  kettle  every  three 
or  four  hours.  I  have  seen  the  use  of  alcohol  in  the  water,  in  the  proportion 
of  one  part  to  seven  or  eight,  followed  by  mitigation  of  the  dyspnoea  and 
relief  of  restlessness. 

Along  with  the  steam,  oxygen  may  from  time  to  time  be  introduced  into 
the  tent  near  the  patient's  face  by  means  of  a  rubber  tube. 

Ice-bags  and  hot  poultices  are  frequently  applied  to  the  throat.  The  latter 
are  often  agreeable  to  the  patient.  Both  of  these  applications  constitute  an 
additional  impediment,  slight  though  it  be,  to  the  respiration,  and  neither  is 
attended  by  demonstrable  benefit  sufficient  to  justify  its  employment. 

An  emetic  is  very  often  followed  by  temporary  relief,  and  occasionally  results 
in  the  expulsion  of  large  masses  of  false  membrane.  It  sometimes  happens 
that  the  relief  thus  afforded  is  permanent,  and  marks  the  onset  of  convales- 
cence. For  this  purpose  the  yellow  subsulphate  of  mercury,  in  doses  of  from 
2  to  5  grains,  is  most  used.  It  is,  as  a  rule,  prompt  and  efficient,  but  it  is 
open  to  the  objection  that  if  it  fail  to  cause  vomiting  it  is  liable  to  set  up  a 
serious  gastro-enteritis.  For  this  reason  in  case  of  failure  the  dose  should  not 
be  repeated,  but  an  attempt  to  induce  vomiting  by  ipecac  should  be  made 
instead.  In  the  course  of  a  few  hours,  if  indicated  by  the  symptoms  and 
warranted  by  the  strength  of  the  child,  the  emetic  should  be  repeated.  Too 
much  time  must  not,  however,  be  consumed  in  futile  attempts  to  overcome  a 
mechanical  obstruction  to  breathing  that  does  not  yield  to  the  foregoing  meas- 
ures. The  question  of  surgical  interference  by  intubation  or  tracheotomy  must 
be  laid  before  the  parents  of  the  patient  early  in  the  case,  in  order  that  it  may 
receive  in  advance  full  consideration.  Their  consent  to  intubation  will  be 
obtained  much  more  readily  than  to  tracheotomy.  The  prospect  of  success  is 
greater  in  proportion  as  the  operation  is  performed  early.  The  stereotyped 
objection,  that  cases  in  which  operation  has  been  refused  have  occasionally 
recovered  without  it,  is  more  than  offset  by  the  fact  that  many  cases  that 
might  have  been  saved  by  an  early  operation  have  been  lost  by  delay.  When 
the  symptoms  and  physical  signs  indicate  an  extension  of  the  false  membrane 
into  the  bronchi,  an  operation  should  not  be  advised,  except  with  the  full 
understanding  that  it  is  imdertaken  as  a  forlorn  hope. 

The  general  management  of  the  case  is  of  the  utmost  importance.  Much 
depends  upon  the  skill  and  judgment  of  the  attendants.  Moments  occur, 
especially  after  operation,  when  coolness  and  promptness  of  action  avert 
impending  suffocation.  The  patient  must  be  carefully  isolated,  and  those 
measures  of  personal  and  local  disinfection  strictly  carried  out  which  are 
employed  in  the  management  of  the  other  contagious  diseases. 
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Tuberculous  Laryngitis. 

Definition. — Inflammation  of  the  tissues  of  the  larynx  caused  by  local 
tuberculosis. 

Synonyms. — Laryngeal  phthisis;  Throat  consumption. 

Etiology. — After  prolonged  discussion  it  is  now  generally  conceded  that 
tuberculosis  of  the  larynx  may  occur  as  a  primary  disease.  Much  more  fre- 
quently, however,  it  is  secondary  to  pulmonary  tuberculosis.  When  the 
earliest  symptoms  are  laryngeal,  the  disease  remains  for  a  time  localized,  but 
eventually  the  lungs  become  involved.  Secondary  tuberculous  laryngitis,  if  all 
cases  are  included,  occurs  in  upward  of  25  per  cent,  of  the  pulmonary  cases. 
The  laryngeal  symptoms  are,  however,  pronounced  and  the  lesions  extensive 
and  advanced  in  a  much  smaller  percentage.  A  majority  of  the  cases  occur 
in  males — a  fact  attributed  to  their  greater  liability  to  chronic  catarrhal  laryn- 
gitis, which  acts  as  a  predisposing  cause.  Whether  the  affection  occurs  as  a 
primary  or  secondary  lesion,  it  is  in  either  case  due  to  local  infection — in  the 
first  by  means  of  tubercle-bacilli  conveyed  by  means  of  the  inspired  air ;  in 
the  latter,  by  the  sputum. 

Morbid  Anatomy. — Not  every  case  of  chronic  laryngitis  associated  with 
pulmonary  tuberculosis  is  necessarily  tuberculous.  The  mechanical  irritation 
of  frequent  and  severe  cough  and  the  contact  of  the  sputum  may  cause  chronic 
catarrhal  laryngitis,  which  is  aggravated  by  the  condition  of  the  patient,  and 
which  undoubtedly,  after  a  time,  predisposes  to  infection.  In  the  tuberculous 
cases  the  mucous  membrane  is  of  a  grayish,  pale  color,  irregularly  mottled 
and  congested  ;  it  is  at  first  swollen  and  studded  with  miliary  tubercles,  which 
by  their  coalescence  form  scattered  tuberculous  nodules.  These  nodules  undergo 
caseation,  as  a  result  of  which  there  form  more  or  less  extensive  superficial 
ulcers,  which  show  a  tendency  to  spread.  The  floor  of  these  ulcers  is  covered 
by  a  grayish  exudation,  and  they  are  surrounded  by  a  border  of  infiltrated 
and  swollen  tissue.  They  occur  most  frequently  upon  the  arytenoids,  in  the 
interarytenoid  space,  upon  tlie  true  cords,  and  on  the  epiglottis.  The  de- 
struction of  tissue  extends  deeply,  implicating  the  submucosa,  and  in  severe 
cases  the  perichondrium  and  cartilages,  which  undergo  more  or  less  exten- 
sive necrosis — tuberculous  perichondritis  and  chondritis.  The  ulcers  occa- 
sionally extend  to  the  back  of  the  tongue,  to  the  pharynx,  to  the  upper  part 
of  the  oesophagus,  and  in  severe  cases  to  the  pilhirs  of  the  fauces  and  the 
tonsils.  Complete  erosion  of  the  true  cords  not  infrequently  occurs,  and  the 
epiglottis  is  often  destroyed  throughout  the  greater  part  of  its  extent. 

Symptomatology. — The  earlier  symptoms  arc  those  of  chronic  laryngitis 
due  to  other  causes.  Tliere  is  slight  huskiness,  which  is  at  first  intermittent, 
and  disappears  after  resting  the  voice.  It  soon  becomes  continuous,  and  gives 
place  to  a  peculiar  hoarseness,  which  in  the  advanced  stages  of  the  disease 
usually  passes  into  complete  aphonia.  Cough  is  tickling,  paroxysmal,  and 
unproductive;  it  lias  the  peculiar  quality  known  as  laryngeal,  and  may  be 
distinguished  in  the  same  patient  from  the  mere  nervous  cough  of  bronchial 
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irritation.  It  is  at  first  not  distressing,  but  in  cases  of  advanced  ulceration 
it  becomes  husky  and  high-pitched,  and  is  often  attended  with  pain.  Sponta- 
neous pain  is  not  a  very  common  symptom.  There  is  often  tenderness  upon 
external  pressure.  Dysphagia  is  a  prominent  and  most  distressing  symptom 
in  advanced  cases,  especially  when  the  epiglottis  is  involved,  the  arytenoids 
are  extensively  destroyed,  or  there  is  ulceration  of  the  pharyngeal  wall. 
In  such  cases  the  administration  of  nourishment  is  attended  with  difficulty, 
the  attempt  to  take  food  of  any  kind  giving  rise  to  severe  pain,  urgent 
paroxysms  of  cough,  and  frequently  to  sutfoeative  attacks.  The  difficulty 
in  swallowing  adds  greatly  to  the  suflFerings  of  the  patient,  and  constitutes  the 
most  distressing  symptom  of  the  terminal  stage  of  this  form  of  tuberculosis. 
In  the  earlier  stages  the  laryngoscope  reveals  the  appearances  due  to  chronic 
laryngeal  catarrh.  There  is,  however,  greater  pallor  of  the  mucous  mem- 
brane, together  with  some  thickening  over  the  arytenoids.  Later  the  picture 
is  characteristic.  The  vocal  cords  are  thickened  and  eroded,  and  their  motility 
is  impaired  ;  the  epiglottis  and  arytenoid  are  infiltrated,  and  at  various  points 
superficial  grayish  ulcers  with  ill-defined  borders  are  seen  ;  finally,  deep  ulcer- 
ation, with  extensive  loss  of  substance,  is  superadded. 

Diagnosis. — In  the  earlier  stages,  and  especially  in  the  absence  of  the  evi- 
dences of  pulmonary  tul)erculosis,  the  diagnosis  of  tuberculous  laryngitis 
cannot  be  made  with  certainty.  Pallor  of  the  laryngeal  mucous  membrane, 
thickening  of  the  arytenoids,  general  failure  of  health  on  the  part  of  the 
patient,  and  absence  of  response  to  local  and  constitutional  treatment  lead  to 
the  suspicion  of  tuberculous  disease.  This  suspicion  is  confirmed  by  the 
appearance  of  the  characteristic  ulceration,  the  evidences  of  pulmonary  tuber- 
culosis, or  the  detection  of  tubercle-bacilli  in  the  sputum  or  the  exudate 
scraped  from  the  floor  of  the  laryngeal  ulcer.  The  diffi^rential  diagnosis 
between  tuberculosis  and  syphilis  of  the  larynx  is  in  certain  cases  attended 
with  some  degree  of  difficulty.  In  this  connection  the  greater  tendency  of 
syphilis  to  invade  the  pharynx,  the  fact  that  tuberculous  ulceration  of  the 
larynx  is  in  general  progressive  and  continuously  destructive,  while  syphilitic 
ulceration  frequently  shows  a  disposition  to  heal  at  one  point  while  advancing 
at  others,  and  finally  the  history  of  specific  inflammatory  or  ulcerative  lesions 
in  other  parts  of  the  body  in  syphilis,  will  receive  due  consideration  on  the 
part  of  the  practitioner. 

Course  and  Termination. — The  course  of  tuberculous  laryngitis  is,  as  a 
rule,  in  the  highest  degree  unfavorable.  While  in  the  literature  of  the  subject 
cases  of  marked  amelioration,  or  even  of  cure,  especially  in  the  primary  form, 
are  reported,  the  disease  is  so  constantly  fatal  that  the  instances  in  which  more 
than  a  temporary  arrest  occurs  must  be  regarded  as  exceptional. 

Treatment. — Much  can  be  done,  however,  by  systematic  local  treatment  to 
retard  the  progress  of  the  disease.  In  the  earlier  stages  the  measures  used 
with  success  in  chronic  catarrhal  laryngitis  are  occasionally  followed  by  benefit. 
Upon  the  development  of  ulceration  local  cleanliness  must  be  secured  by  sys- 
tematic spraying.    For  this  purpose  a  solution  of  sodium  biborate  or  a  10- 
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volume  solution  of  hydrogen  dioxide,  lialf  strength,  may  be  employed.  Direct 
applications  of  tannic  acid,  silver  nitrate,  or  zinc  sulphate,  in  solutions  of 
varying  strengths,  may  be  made  to  the  ulcers.  The  insufflation  of  iodoform 
or  aristol,  with  morphine  when  pain  is  present,  is  yet  more  useful.  These 
applications  should  be  made  two  or  three  times  a  day.  Menthol,  20  grains 
to  the  ounce  of  olive  oil,  is  a  useful  application.  I  have  used  methyl-violet  in 
a  solution  of  20  grains  to  the  ounce  with  advantage.  The  treatment  by  means 
of  a  20  per  cent,  solution  of  lactic  acid,  as  suggested  by  Krause,  has  yielded 
favorable  results.  After  the  application  of  cocaine  the  ulcers  are  curetted, 
dried,  and  then  touched  with  the  solution  of  lactic  acid  on  a  pledget  of  cotton. 
The  strength  of  the  solution  is  gradually  increased.  Cocaine,  used  either  in 
the  form  of  spray  or  directly  applied,  yields  temporary  relief  from  pain,  and 
often  enables  the  patient  to  swallow  food.  In  many  cases  it  quickly  loses  its 
eifect.  Tracheotomy  has  been  practised.  Bland  foods  of  a  semi-fluid  consist- 
ence are  most  readily  swallowed.  Cream,  thick  gruels,  curds,  jellies,  raw 
oysters,  raw  eggs,  finely-hashed  meats,  and  ice-cream  may  often  be  taken 
when  other  articles  of  diet  cannot  be  swallowed.  Rectal  alimentation  may 
postpone  death  by  starvation.  Wolfenden  has  suggested  that  the  patient  suf- 
fering from  dyspliagia  lie  face  downward  on  a  couch  with  his  head  hanging 
over  the  lower  end,  and  thus  draw  into  his  mouth,  by  means  of  rubber  tubing, 
liquid  food  from  a  cup  upon  the  floor.    Cracked  ice  may  be  freely  used. 

In  the  severe  cases  the  treatment  early  becomes  simply  palliative.  When 
this  stage  is  reached  narcotics,  especially  opium  and  its  derivatives,  and  canna- 
bis Indica,  must  be  given  for  eflPect. 

Syphilitic  Laryngitis. 

Definition. — Inflammation  of  the  larynx,  occurring  as  a  manifestation  of 
syphilis,  either  hereditary  or  acquired. 

Etiology. — The  upper  air-passages  are  especially  prone  to  the  ravages  of 
syphilis — a  fact  doubtless  due  to  their  liability  to  catarrhal  inflammation,  by 
which  their  integrity  is  impaired  and  localization  of  the  constitutional  virus 
is  determined.  The  larynx  is  very  frequently  involved  in  syphilitic  inflam- 
mation. 

Morbid  Anatomy. — The  catarrhal  laryngitis  of  secondary  syphilis  presents 
nothing  characteristic.  Symmetrical  superficial  ulceration  of  the  true  and 
false  cords  occurs.  Mucous  patches,  when  present  elsewhere,  confirm  tlie 
diagnosis,  but  they  are  not  common  in  the  larynx. 

Much  more  frequent  and  important  ax-e  the  tertiary  lesions.  Gummata, 
multiple  or  single,  develop  in  the  submucous  tissues.  They  may  undergo  reso- 
lution, or,  as  is  much  moi'e  frequently  the  case,  they  break  down,  giving  rise 
to  extensive  and  deep  ulceration,  which  may  involve  the  cai'tilages.  Sometimes 
the  disease  begins  as  a  perichondritis  attended  with  suppuration,  and  rapidly 
causing  necrosis  of  the  cartilages.  In  such  cases  external  fistula?  may  be 
formed.  In  the  course  of  the  ulceration  erosion  of  the  walls  of  arterial 
branches  may  give  rise  to  free  haemorrhage,  or  an  acute  oedema  may  prove 
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rapidly  fatal.  The  gummata  develop  most  commonly  at  the  base  of  the  epi- 
glottis or  in  the  ventricles.  They  may  attain  the  size  of  a  nut  and  occasion 
serious  stenosis  of  the  larynx.  The  sclerosis  which  attends  their  resorption  or 
the  cicatrices  resulting  from  the  healing  of  the  ulcers  often  occasion  marked 
deformity  of  the  larynx  with  progressive  stenosis. 

The  gummatous  infiltration  of  inherited  syphilis  in  either  the  early  or  the 
later  form  leads  to  ulceration  which  tends  to  extend  deeply  and  involve  the 
cartilages.  The  healing  of  such  ulcers  is  also  likely  to  be  followed  by  cica- 
tricial stenosis  and  deformity. 

Symptomatology. — Secondary  syphilis  of  the  larynx  gives  rise  to  hoarse- 
ness and  laryngeal  irritation.  The  symptoms  of  the  tertiary  lesions  are  of  the 
most  serious  character,  consisting  during  the  stage  of  active  ulceration  of 
aphonia,  cough,  pain,  dyspnoea,  dysphagia,  and  in  the  stage  of  cicatrization  of 
a  more  or  less  grave  and  progressive  mechanical  obstruction  to  respiration. 
The  symptoms  show  themselves  in  the  hereditary  disease  commonly  within 
the  first  six  months  of  life ;  exceptionally,  after  puberty. 

Diagnosis. — The  history  of  the  case  and  of  other  specific  cutaneous  inflam- 
matory or  ulcerative  lesions,  or  the  presence  of  such  lesions  or  their  scars, 
renders  the  diagnosis  in  a  majority  of  the  cases  a  simple  matter. 

Treatment. — Energetic  constitutional  treatment  is  imperative.  The  local 
symptoms,  as  a  rule,  yield  rapidly  to  mercury  and  potassium  iodide.  In 
neglected  cases  and  in  cachectic  and  broken-down  indiwduals  laryngeal  ulcer- 
ations are  difficult  to  treat.  Mercury  by  inunction  or  by  the  hypodermic 
method  frequently  succeeds  when  the  ordinary  methods  of  medication  fail. 
Local  treatment  is  of  secondary  importance.  The  larynx  should  be  cleansed 
by  detergent  sprays,  and  after  cocaiiiization  daily  application  of  strong  solu- 
tions of  silver  nitrate,  gr.  c-cxx  to  the  ounce,  should  be  cautiously  made  to  the 
ulcerated  surfaces.    Less  efficient  are  insufflations  of  iodoform  or  aristol. 

The  cicatricial  stenosis  may  be  held  in  check  by  gradual  dilatation,  with  or 
without  division  of  the  net-like  bands  or  adhesions ;  but  this  course  of  treat- 
ment is  not  always  satisfactory,  and  in  many  of  the  cases  it  becomes  necessary 
to  perform  tracheotomy. 

Laryngismus  Stridulus. 

The  suffiacative  paroxysms  of  the  acute  laryngitis  of  childhood  (spasmodic 
croup),  and  those  of  the  early  stages  of  pseudo-membranous  laryngitis  (true 
croup),  are  largely  due  to  reflex  spasm  of  the  glottis.  There  is,  however,  a 
spasm  of  the  glottis  in  early  infancy  not  in  any  manner  connected  with  inflam- 
mation of  the  larynx,  which,  though  probably  in  all  instances  a  symptom,  has 
been  described  as  a  separate  disease. 

Definition. — A  neurosis,  the  prominent  symptom  of  which  is  spasmodic 
closure  of  the  glottis,  with,  in  severe  attacks,  spasm  of  the  diaphragm  and 
other  muscles  of  respiration.  The  relaxation  of  the  spasm  is  accompanied  by 
a  prolonged,  high-pitched,  crowing  inspiratory  sound,  from  which  the  aifection 
receives  its  name. 
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Synonyms. — Spasm  of  the  glottis ;  Child-crowing ;  Thymic  asthma. 
Much  confusion  has  arisen  from  the  use  of  the  terms  "  false,"  "  spurious," 
and  "  spasmodic "  croup  to  designate  the  affection.  It  is  desirable  that 
"  croup "  should  be  restricted  to  those  conditions  which  are  associated  with 
inflammation  of  the  larynx.  Spasmodic  laryngitis,  as  applied  to  a  purely 
nervous  affection,  without  any  inflammatory  condition  of  the  larynx,  is  a  man- 
ifest misnomer.  The  term  "  thymic  asthma  "  is  to  be  ascribed  to  the  former 
view,  now  known  to  be  baseless,  that  the  disease  was  caused  by  the  enlarge- 
ment of  the  thymus  gland. 

Etiolog-y. — Laryngismus  stridulus  is  a  disease  of  infancy.  It  occurs 
almost  exclusively  before  the  end  of  the  third  year  of  life.  It  is  more 
common  in  boys  than  in  girls.  A  large  proportion  of  the  cases  occur  in 
rachitic  children.  It  is  also  seen  in  tetany.  Children  in  fairly  good  health 
may,  however,  develop  the  attack  without  warning.  The  predisposition  exist- 
ing, the  paroxysm  may  be  excited  by  a  variety  of  causes,  either  physical  or 
emotional.  Thus,  sucking,  sudden  movements,  violent  crying,  the  bath,  indi- 
gestion, dentition,  or  a  cross  word  may  provoke  an  attack.  The  seizures  also 
occur,  however,  in  the  absence  of  such  causes — out  of  sleep,  for  example — and 
even  more  frequently  by  night  than  during  the  day.  They  often  present, 
especially  in  older  children,  a  curious  appearance  of  being  voluntary,  and 
are  sometimes  at  first  regarded  as  fits  of  passion  or  of  holding  the  breath. 

Symptomatology.* — The  attack  may  be  preceded  by  an  occasional  catch 
in  the  breath  or  by  slight  crowing  sounds ;  more  commonly  it  comes  on  with- 
out premonitory  symptoms.  There  is  complete  arrest  of  respiration.  The 
chest  is  fixed ;  the  head  thrown  back ;  the  face,  at  first  pale,  quickly  becomes 
cyanotic ;  the  eyes  are  wide  open  and  staring.  There  is  often  twitching  of  the 
facial  muscles.  In  the  severer  cases  there  may  be  opisthotonos,  carpo-pedal 
spasm,  or  general  convulsions.  The  attack  lasts  from  a  few  seconds  to  a  minute 
or  more.  In  very  severe  cases  death  takes  place  during  the  paroxysm  from  pro- 
longed stojipage  of  respiration  or  from  impaction  of  the  epiglottis.  As  the 
cyanosis  deepens  the  spasm  yields;  the  air  slowly  enters  the  lungs  again  through 
the  incompletely  relaxed  glottis,  with  the  characteristic  prolonged,  high-pitched, 
crowing  sound,  and  the  attack  ends  in  a  spell  of  coughing  or  crying.  The 
seizures  vary  greatly  in  severity  and  number.  After  a  few  repetitions  they 
may  cease  altogether,  or  they  may  come  on  very  frequently,  both  by  day  and 
by  night,  and  recur  during  a  period  of  months. 

Diagnosis. — The  absence  of  fever,  hoarseness,  and  cough  in  the  intervals 
between  the  attacks,  the  suddenness  and  completeness  of  the  arrest  of  breath- 
ing, the  short  duration  of  the  jiaroxysra,  the  peculiar  prolonged  crowing  inspi- 
ration with  which  it  ends,  and  the  associated  convulsive  phenomena,  taken 
together,  form  a  characteristic  clinical  picture  not  to  be  mistaken  for  any 
other  malady.  In  the  rare  cases  in  which  death  occurs  in  the  paroxysm  the 
crowing  is  absent,  and  the  sudden  death  from  asphyxia  may  remain  unexplained. 

Prog-nosis. — As  regards  the  spasm  the  outlook  is  favorable,  the  fiital  cases 
being  few  in  number.    Children  who  suffer  from  laryngismus  stridulus  are, 
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however,  as  a  rule,  frail,  and  a  large  proportion  of  them  succumb  to  intercur- 
rent disease. 

Treatment. — The  child  should  be  raised  to  the  sitting  posture.  Cold 
water  should  be  dashed  over  the  face  and  chest  or  the  surface  lightly  slapped 
with  a  wet  towel.,  Strong  ammonia  may  be  held  to  the  nose  or  the  nostrils 
may  be  tickled  with  a  feather.  Ice  applied  to  the  epigastrium,  or  an  ice  sup- 
pository, may  excite  inspiratory  effort,  or  a  large  sponge  moistened  with  hot 
water  held  against  the  throat  and  chest  may  cause  the  spasm  to  relax.  Mean- 
while, a  hot  bath  having  been  prepared,  the  child  should  be  immersed  in  it  to 
the  shoulders,  while  cold  water  is  at  the  same  time  poured  over  the  head  and 
neck.  If  the  attacks  be  prolonged,  the  finger  should  be  pressed  into  the 
patient's  mouth  to  discover  whether  or  not  the  epiglottis  may  have  become 
incarcerated,  and  if  so  to  release  it.  Even  after  apparent  death  recovery  may 
follow  artificial  respiration.  If  the  paroxysms  are  very  frequent  and  severe, 
the  attendants  may  be  instructed  to  cautiously  administer  a  whiff  or  two  of 
chloroform  or  a  few  drops  of  amyl  nitrite  upon  the  appearance  of  signs  indicat- 
ing that  an  attack  is  about  to  occur. 

The  treatment  during  the  intervals  must  be  directed  to  the  child's  general 
condition.  If  there  be  dental  irritation  and  the  gums  are  swollen  and  livid, 
they  must  be  freely  lanced.  The  bowels  should  be  opened  by  calomel  or 
castor  oil.  Daily  warm  baths  with  cold  sponging  of  the  chest  and  back ; 
abundant  fresh  air;  cod-liver  oil ;  iron  in  the  form  of  the  syrup  of  the  iodide; 
and  carefully  regulated  feeding  if  the  child  has  been  already  weaned, — consti- 
tute the  most  useful  measures  of  treatment. 

The  employment  of  narcotics  and  antispasmodics  is,  as  a  rule,  attended 
with  only  partial  success  in  averting  the  recurrence  of  the  attacks.  Among 
remedies  of  this  group  chloral  is  the  most  useful. 

Attacks  in  ^ome  respects  resembling  those  of  laryngismus  stridulus  are 
occasionally  observed  in  hysterical  adults.  The  laryngeal  crises  of  locomotor 
ataxia  depend  upon  spasm  of  the  glottis,  which  causes  severe,  sometimes  very 
alarming,  dyspnoea  and  distressing  spasmodic  nervous  cough. 

Chronic  Infantile  Stridor. 

I  have  seen  several  cases  of  a  rare  affection  described  by  Taylor  under  the 
above  title.  It  appears  shortly  after  birth,  and  lasts  for  a  period  varying 
from  several  months  to  two  years.  The  chief  symptom  consists  of  an  almost 
continuous  coarse,  low-pitched,  inspiratory  stridor,  which  is  present  both  when 
the  child  is  awake  and  during  sleep.  It  varies  in  intensity,  being  much  aggra- 
vated by  excitement.  It  sometimes  ceases  wholly  for  a  few  hours.  As  the 
disease  gradually  passes  off  the  stridor  occurs  only  at  intervals  and  when  the 
child  is  lively  or  excited.  Expiration  is  usually  normal ;  it  maybe  accom- 
panied by  a  few  coarse  mucous  rales.  Retraction  of  the  thorax  scarcely  occurs 
and  is  slight.  In  one  case  only  have  I  encountered  faint  cyanosis,  and  in  that 
instance  there  were  during  the  eighteen  minutes  of  stridulous  breathing  three 
transient  general  convulsions.    The  case  ended  in  recovery.    As  a  rule,  the 
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alfection  does  not  seem  to  interfere  with  the  general  health  of  the  child.  In  a 
case  examined  after  death  Dr.  Lees  (cited  by  Taylor)  found  the  epiglottis 
folded  on  itself  and  the  ary-epiglottic  folds  in  contact. 

Pabalysis  of  the  Laryngeal  Muscles. 

The  nerves  of  the  larynx  are  the  superior  laryngeal  and  inferior  or  recur- 
rent laryngeal  branches  of  the  pneumogastric.  These  are  joined  by  branches 
of  the  sympathetic.  The  superior  laryngeal  nerves  supply  the  mucous  mem- 
brane of  the  upper  portion  of  the  larynx,  including  the  epiglottis,  as  far  down 
as  the  true  cords.  They  also  supply  the  crico-thyroid  muscles,  and  in  fact  the 
thyro-epiglottic  and  the  aryteno-epiglottic  muscles,  and  the  arytenoid  muscles, 
which  also  derive  motor  filaments  from  the  recurrents.  The  inferior  or  recur- 
rent laryngeals  curve  around  the  arch  of  the  aorta  on  the  left  side  and  of  the 
subclavian  on  the  right,  and  ascend  between  the  trachea  and  oesophagus  to 
supply  the  laryngeal  mucous  membrane  below  the  cords,  and  all  the  muscles 
of  the  larynx  except  the  crico-thyroids.  The  superior  and  inferior  laryngeal 
nerves  on  each  side  communicate  with  each  other  in  two  places — namely,  at 
the  back  of  the  larynx  and  on  the  side  of  the  larynx  under  the  ala  of  the 
thyroid  cartilage.  The  motor  filaments  of  these  branches  of  the  pneumo- 
gastric are  derived  from  the  spinal  accessory  nerve. 

In  paralysis  of  the  laryngeal  muscles  the  lesion  may  be — 

(1)  Central,  involving  the  nucleus  of  the  accessory  nerve  in  the  medulla. 
The  laryngeal  paralyses  of  this  group  arise  as  a  result  of  syphilis  affecting  the 
medulla  oblongata,  acute  and  chronic  bulbar  paralysis,  multiple  sclerosis,  and 
locomotor  ataxia.  The  hysterical  paralyses  of  the  larynx  must  also  be  regarded 
as  of  cerebral  origin.  Or, 

(2)  The  lesion  may  affect  the  fibres  of  the  recurrent  laryngeal  in  the  course 
of  the  vagus  or  the  accessory  nerve.  This  group  includes  the  cases  in  which  the 
paralysis  is  due  to  pressure  by  new  growths,  and  there  are  cases  in  which  the 
trunk  of  the  nerve  is  womided  or  injured  in  surgical  operations  above  the 
point  at  which  the  recurrents  are  given  off.  Or, 

(3)  The  lesion  may  directly  involve  the  laryngeal  nerves.  The  majority  of 
the  cases  of  laryngeal  paralysis  are  included  in  this  group.  The  recurrents  are, 
by  reason  of  their  remarkable  curves,  especially  liable  to  abnormal  pressure 
by  new  growths,  both  within  the  thorax  and  in  the  neck.  The  left,  which 
curves  aroiuid  the  aorta,  is  exposed  to  greater  risk  of  injury  than  the  right, 
which  passes  no  lower  in  the  chest  than  the  subclavian.  Either  may  be 
included  in  the  dense  pleural  thickening  at  the  apices  which  occurs  in 
certain  forms  of  pulmonary  tuberculosis.  Paralysis  of  the  right  is  in  rare 
instances  caused  by  aneurism  of  the  subclavian  artery.  The  left  is  likely  to  be 
injured  by  the  pressure  of  an  aneurism  of  the  arch  of  the  aorta,  a  mediastinal 
tumor,  enlargement  of  the  bronchial  glands,  and  in  rare  cases  of  a  massive 
pericardial  effusion.  Both,  as  they  ascend  between  the  trachea  and  the  oesoph- 
agus, are  occasionally  involved  in  carcirioma  of  the  latter  or  compressed  by 
enlargement  of  the  thyroid  gland. 
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Fig.  30. 


Paralysis  of  the  recurrents  occurs  also  as  a  very  rare  sequel  of  diphtheria 
and  as  a  result  of  chronic  alcoholism. 

(4)  The  lesion  may  be  confined  to  the  larynx.  The  loss  of  power  is  purely 
muscular,  and  amounts  merely  to  a  paresis.  This  occurs  in  various  diseases, 
and  is  due  to  inflammatory  infiltration  of  the  submucous  tissues,  with  altered 
nutrition  of  the  muscles. 

(5)  Finally,  cases  of  laryngeal  paralysis  occur  for  which  no  adequate  cause 
can  be  discovered. 

The  following  are  the  most  important  forms  of  laryngeal  paralysis  : 

1.  Complete  Paralysis  of  the  Recurrent  Nerve. — This  condition 
occurs  as  the  result  of  lesions  dividing  or  completely  destroying  the  recurrent 
or  its  fibres  in  the  vagus,  or  as  a  manifestation  of  neuritis  due  to  diphtheria  or 
other  causes,  or  in  consequence  of  advanced  disease  in  the  medulla.  It  may  be 
unilateral  or  bilateral.  When  the  paralysis  is  unilateral  the  vocal  cord  on  the 
affected  side  occupies  the  median  or  so-called  cadaveric  position,  and  is  motion- 
less upon  inspiration,  expiration,  and  attempts 
at  phonation  (Fig.  30).  In  phouation  the  vocal 
cord  and  the  arytenoid  of  the  sound  side  pass 
beyond  the  median  line.  The  voice  is  harsh  ; 
it  easily  breaks  into  a  falsetto,  and  speaking  is 
attended  with  effort.  The  cough  is  likewise 
harsh  and  brassy.  Dyspnoea  is  not  a  symptom. 
In  complete  bilateral  paralysis — a  very  rare 
condition — the  cords  occupy  the  median  posi- 
tion and  are  immobile ;  their  edges  are  slightly 
concave,  as  the  aperture  is  sufficiently  wide  for 
respiration  ;  dyspnoea  is  absent  except  upon  exer- 
tion.   Aphonia  is  complete  and  coughing  is  impossible. 

2.  Bilateral  Paralysis  of  the  Abductors. — The  posterior  crico- 
arytenoids are  involved.  This  form  of  laryngeal  paralysis  may  occur  as  a 
central  affection  in  the  course  of  bulbar  paralysis,  multiple  sclerosis,  and  loco- 
motor ataxia.  It  may  be  prodixced  by  pressure  upon  both  vagi  or  upon  both 
recurrents.  It  is  also  encountered  as  a  rare  form  of  hysterical  palsy.  Gowers 
regards  it  as  probable  that,  in  many  cases  described  as  hysterical  spasm  of  the 
glottis,  the  symptoms  are  due  to  paralysis  of  the  ab- 
ductors. No  hypothesis  has  yet  been  advanced  that 
is  adequate  to  explain  the  fact  that  in  pressure- 
paral3'sis  of  the  recurrents  the  filaments  supply- 
ing the  abductors  alone  are  frequently  first  in- 
volved. Abductor  paralysis  may  follow  exposure 
to  cold  or  may  arise  in  the  course  of  a  laryngeal 
catarrh.    The  cords  are  approximated  as  in  pho- 

mi       1  •        J  1  •     •       •  Bilateral   complete  Posticus  Pa- 

nation.  The  glottis  is  not  opened  in  inspiration  ;  ^^^^^.^  (paralysis  of  the  crico- 
on  the  contrary,  it  acts  like  a  valve,  and  is  nar-       arytaenoidei  postici,  dilatation 

.,  iiT,  of  the  glottis)  at  the  moment 

rowed  by  the  pressure  of  the  air  to  a  small  slit       of  inspiration  (after  ziemssen). 


Position  during  inspiration  in  pa- 
ralysis of  the  left  vocal  cord,  or 
recurrent  conduction  paralysis 
(after  Ziemssen).  Position  and 
immobility  of  the  left  vocal  cord, 
as  in  the  cadaver. 
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(Fig.  31).  Inspiration  is  tlierefore  difficult,  prolonged,  and  stridulous,  while 
expiration  is  unimpeded.  Phonation  is  not  affected.  The  ability  to  cough 
remains.  This  form  of  laryngeal  pai'alysis  is  rare,  but  is  attended  with  the 
danger  of  sudden  suffi)cation.  If  the  symptoms  are  progressive  and  the  dys- 
pnoea constant,  tracheotomy  becomes  necessary  and  the  tube  must  be  con- 
stantly worn. 

3.  Unilateral  Abductor  Paralysis. — One  cord  only  may  be  affected 
in  pressure-paralysis  involving  the  recurrent  of  one  .side.  Aneurism  of  the 
arch  of  the  aorta,  exerting  pressure  upon  the  left  nerve,  is  by  far  the  most 
common  cause  of  this  condition.  The  right  nerve  is  especially  liable  to  he 
involved  in  pleural  thickening  and  retraction  of  the  apex  of  the  lung  in 
the  course  of  pulmonaiy  tuberculosis.  The  vocal  cord  on  the  affected  side 
remains  fixed  in  the  middle  line  during  inspiration.  The  voice  is  sometimes 
unaffected  ;  more  commonly  it  is  slightly  harsh  or  rough.  Dyspnoea  and  stridor 
are  not  often  present.    The  movements  of  the  other  cord  are  normal. 

4.  Adductor  Paralysis. — In  the  more  common  forms  of  adductor  paral- 
ysis the  lateral  crico-arytenoids,  the  arytenoid,  and  the  thyro-arytenoids  are 
implicated.  It  occurs  as  the  result  of  exposure  to  cold  or  from  over-use  of 
the  voice,  and  is  very  often  the  cause  of  loss  of  voice  in  catarrhal  laryngitis ; 
it  is  the  usual  form  of  paralysis  in  hysterical  aphonia.  The  laryngoscope 
reveals  the  normal  position  and  movement  of  the  cords  in  respiration,  but 
their  total  failure  to  approximate  on  attempts  at  phonation.  There  is  neither 
stridor  nor  dyspnoea ;  ability  to  cough  is  not  affected,  but  aphonia  is  complete. 
Adductor  paralysis  may  be  partial.  It  is  commonly  bilateral,  but  in  excep- 
tional cases  unilateral.  In  bilateral  paresis  of  the  thyro-arytenoids,  the  glot- 
tis does  not  close  completely  on  phonation,  the  margins  of  the  cords  being 
separated  by  an  oval  space  (Fig.  32).    If  one  cord  only  is  affected,  its  margin 


Fig.  32. 


Fig.  33. 


Paralysis  of  both  Thyreo-ary- 
tfenoidei  Interni,  resulting 
from  acute  laryiiRitis  (after 
Ziemssen).  Position  during 
phonation. 


Paralysis  of  the  Arytaenoideus  in 
Acute  Laryngitis  (after  Ziems- 
sen). The  posterior  portion  of 
the  glottis  remains  open  during 
phonation. 


remains  concave.  In  paralysis  of  the  arytenoid,  which  scarcely  occurs  alone, 
the  vocal  cords  are  brought  together  in  their  anterior  extent,  but  the 
failure  of  the  arytenoid  cartilages  to  approximate  leaves  a  narrow  trian- 
gular opening  at  the  inter-arytenoid  space  (Fig.  33). 


DISEASES  OF  THE  BRONCHI. 


By  JAMES  C.  WILSON. 


CATARRHAL  BRONCHITIS. 

Definition. — Catarrhal  inflammation  of  a  portion  or  the  whole  of  the 
mucous  membrane  of  the  bronchial  tubes,  except  the  ultimate  subdivisions, 
the  bronchioles. 

The  last  are  not  involved  in  the  inflammatory  process  without  the  implica- 
tion of  the  corresponding  vesicular  structure.  The  pathological  condition  is 
then  properly  described  by  the  term  "  broncho-pneumonia." 

The  mucous  membrane  of  the  trachea  frequently  shares  to  some  extent  in 
catarrhal  inflamrnation  of  the  larynx,  and  is  usually  also  affected  in  bronchitis 
of  the  larger  tubes.  As  catarrhal  tracheitis  can  scarcely  be  said  to  occur  as  an 
independent  affection,  and  as  its  symptoms  are  usually  subordinate  to  those  of 
the  laryngitis  or  the  bronchitis  with  which  it  is  associated,  it  seems  neither  in 
accordance  with  clinical  experience  nor  necessary  to  systematic  teaching  to 
describe  it  as  a  separate  disease. 

The  term  "  capillary  bronchitis  "  has  been  used  to  designate  a  very  common 
and  serious  condition  which  arises  in  the  course  of  attacks  of  acute  primary 
bronchitis  of  severe  type  alike  in  young  children  and  in  the  aged,  and  is  of 
frequent  occurrence  in  the  secondary  forms  of  bronchitis.  This  condition,  of 
which  the  symptoms  and  physical  signs,  as  well  as  the  post-mortem  appear- 
ances, are  very  well  defined  and  characteristic,  is  now  known  to  be  due  to  the 
extension  of  the  inflammatory  process,  not  only  to  the  smaller  tubes,  but  also 
to  the  bronchioles  and  to  the  alveolar  structure  of  the  lung.  It  is  fully  described 
under  the  heading  Broncho-pneumonia. 

Besides  this  use  to  designate  an  affection  implicating  the  lung-tissue  as  well 
as  the  bronchi,  the  term  "  capillary  bronchitis  "  has  been  applied  to  pulmonary 
atelectasis,  a  condition  which  may,  under  certain  circumstances,  occur  in  feeble 
children  without  previous  bronchitis ;  it  has  also  been  employed  to  describe  a 
condition  in  which  the  physical  signs  or  the  rational  symptoms  justify  the 
suspicion  that  broncho-pneumonia  is  about  to  develop,  or  even  to  describe  the 
early  stage  of  broncho-pneumonia.  Yet,  again,  there  are  those  who  would 
restrict  the  term  "  capillary  bronchitis  "  to  an  inflammation  of  the  finest  sub- 
divisions of  the  bronchial  tubes,  but  not  involving  the  bronchioles ;  that  is,  as 
the  last  point  to  whicli  the  catarrhal  process  may  extend  without  involving  the 
vesicular  structure — a  condition  which  manifests  itself  neither  by  definite  clini- 
cal phenomena  nor  by  constant  post-mortem  lesions. 
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The  various  uses  of  the  term  "  capillary  bronchitis "  have  given  rise  to 
much  difficulty  and  confusion  in  the  minds  of  students.  Neither  clinicians  nor 
pathologists  recognize  "  capillary  bronchitis  "  as  an  independent  affection.  The 
term  is  not  only  useless ;  it  is  also  positively  misleading,  and  should  therefore 
be  suffered  to  pass  into  disuse. 

Synonym. — Bronchial  catarrh. 

Catarrhal  bronchitis  may  be — (1)  acute,  or  (2)  chronic. 

1.  Acute  Bronchitis. 

Etiology. — Acute  catarrhal  inflammation  of  the  mucous  membrane  lining 
the  trachea  and  larger  bronchial  tubes  is  a  common  disease.  It  is  frequently 
caused  by  exposui-e  to  cold  or  damp  or  by  these  two  influences  combined.  It  is 
not  necessary  that  such  exposure  should  be  general ;  on  the  contrary,  an  attack 
of  bronchitis  is  more  likely  to  follow  the  chilling  of  a  portion  of  the  surface, 
such  as  takes  place  from  wetting  the  feet  or  sitting  on  damp  ground,  than  the 
ordinary  exposure  resulting  from  the  vicissitudes  of  the  weather.  The  in- 
halation of  cold,  damp  air  may  directly  affect  the  upper  air-passages,  and 
thus  induce  bronchial  catarrji.  The  affection  is  not  infrequently  due  to  the 
extension  of  an  ordinary  coryza.  The  inhalation  of  air  charged  with  smoke  or 
dust,  or  containing  the  fumes  of  certain  chemicals,  as  sulphurous  acid,  chlorine, 
or  bromine,  may  give  rise  to  acute  bronchial  catarrh.  When  the  susceptibility 
is  great,  and  especially  in  children,  acute  bronchitis,  like  coryza,  is  mildly  con- 
tagious ;  hence  the  occasional  prevalence  of  house-epidemics.  Such  restricted 
outbreaks  and  the  more  extended  local  epidemics  which  prevail  in  the  absence 
of  influenza  can  often  be  traced  to  local  causes,  as  extreme  and  sudden  changes 
in  the  weather,  fogs,  dampness,  and  other  meteorologic  influences.  The  acute 
forms  arising  from  the  foregoing  causes  are  known  as  primary. 

Secondary  or  associated  bronchitis  is  encountered  with  great  frequency  in 
the  course  of  acute  and  chronic  diseases.  A  distinction  must  be  made  between 
those  forms  which  constitute  a  manifestation  of  the  primary  disease  and  those 
which  arise  as  complications.  To  the  former  belong  the  bronchitis  of 
influenza,  of  whooping-cough,  of  the  early  stages  of  typhoid  fever,  and  that 
which  accompanies  the  exanthemata,  as  measles  and  variola.  The  broncliial 
catarrh  in  these  diseases  is  due  to  the  localization  of  the  infection  in  the 
mucous  membrane  of  the  respiratory  tract,  and  is  therefore  symptomatic.  To 
the  second  of  these  two  groups  we  properly  refer  the  cases  of  acute  bronchial 
catarrh  which  arise  in  connection  with  severe  diseases  of  the  mouth  and  throat, 
as  diphtheria  when  the  bronchitis  is  not  the  result  of  direct  extension,  tubercu- 
losis and  syphilis  of  the  larynx,  erysipelas,  quinsy,  glossitis,  and  the  like; 
those  which  prove  so  dangerous  in  the  later  course  of  grave  acute  diseases,  as 
typhoid,  typhus,  and  scarlet  fevers,  or  in  the  advanced  stages  of  degenerative 
diseases  of  the  nervous  system,  as  multiple  sclerosis,  locomotor  ataxia,  and 
bulbar  paralysis ;  and,  finally,  the  bronchial  catarrh  which  frequently  develops 
as  a  result  of  wounds  of  and  surgical  operations  upon  the  upper  air-passages. 

In  the  latter  group  the  bronchial  catarrh  is  due  to  secondary  local  infection 
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caused  by  retained  or  inspired  secretions  and  foreign  substances,  and  must  be 
regarded  as  a  complication. 

Among  predisposing  influences  climate  is  of  great  importance.  Bronchitis 
is  especially  a  disease  of  cold,  damp,  and  changeable  climates  and  of  the  varia- 
ble weather  of  early  spring  and  late  autumn.  The  liability  to  "  catch  cold  "  is 
greatly  increased  by  fatigue  and  by  the  condition  of  the  skin  induced  by  vio- 
lent exertion.  Acute  bronchial  catarrh  is  a  disease  of  all  periods  of  life,  but 
the  very  young  and  the  aged  are  especially  prone  both  to  the  attack  and  to  its 
more  severe  manifestations.  The  period  of  the  first  dentition  is  attended  with 
a  notable  liability  to  catarrhal  diseases  of  the  respiratory  as  well  as  of  the 
intestinal  tract. 

The  mode  of  life  is  of  importance  as  a  predisposing  influence.  Bad  sani- 
tary arrangements,  including  defective  drainage,  deficient  ventilation,  over- 
crowding, extremes  of  temperature,  improper  clothing,  and  insufficient  food, 
enhance  the  disposition  to  attacks  of  acute  bronchitis.  Those  who  follow 
out-of-door  avocations  are  less  liable  than  those  Avho  lead  sedentary  lives. 
Finally,  many  individuals  possess  a  peculiar  constitutional  predisposition  to 
bronchial  catarrh. 

Morbid  Anatomy. — The  lesions  are  bilateral.  They  aff'ect  the  larger,  me- 
dium-sized, and  in  severe  cases  the  smaller  tubes.  When  the  bronchitis  is 
restricted  in  extent,  the  tubes  passing  to  the  lower  lobes  are  usually  implicated. 
The  mucous  membrane  is  reddened,  congested,  and  swollen.  Its  glands  are 
enlarged.  Its  surface  is  bathed  in  oatarrlial  secretion,  consisting  at  first  of 
altered  mucus  containing  degenerated  epithelium ;  later,  of  muco-pus  with 
an  abundance  of  epithelial  cells  and  leucocytes.  In  severe  and  protracted 
cases  the  submucosa  is  swollen,  cedematous,  and  infiltrated  with  leucocytes. 

Symptomatology. — The  constitutional  symptoms  are  usually  those  of 
"taking  cold."  After  exposure,  which  may  or  may  not  have  attracted  the 
patient's  attention,  there  is  chilliness,  usually  slight,  scarcely  ever  amounting 
to  a  chill,  accompanied  by  depression  and  lassitude,  and  followed  by  pains  in 
the  back  and  limbs.  There  are  now  also  headache  and  flushing.  Sensations 
of  chilliness  and  discomfort  are  excited  by  the  slightest  draught  of  air,  by 
changes  of  clothes,  or  even  by  movement.  Many  of  the  cases  are  subacute 
rather  than  acute.  In  these  there  is  little  fever,  the  temperature  not  exceed- 
ing 100°  F. ;  in  the  severer  forms  it  may  reach  from  101°-103°  F.  A  higher 
temperature  will  arouse  the  suspicion  of  an  extension  of  the  inflammation 
to  the  vesicular  structure. 

The  chest-symptoms  consist  of  a  feeling  of  rawness  and  soreness,  with 
oppression,  cough,  expectoration,  and,  if  there  be  associated  laryngitis,  hoarse- 
ness. Pain  is  often  absent.  When  present  it  is  usually  of  moderate  intensity. 
It  is  much  aggravated  for  the  moment  by  paroxysms  of  cough.  It  is  usually 
substernal  or  referred  to  the  intercostal  muscles  and  the  insertion  of  the 
diaphragm,  A  sense  of  oppression  is  common  in  the  early  stages.  It  is 
usually  transient,  and  in  ordinary  cases  of  bronchitis  of  the  larger  and 
medium-sized  tubes  does  not  amount  to  dyspnoea.    When  the  finer  tubes  are 
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implicated,  or  when  the  catarrhal  secretion  is  excessive,  there  is  often  marked 
shortness  of  breath.  Cough  is  a  constant  symptom  :  in  many  cases  it  is  the 
first  to  attract  the  patient's  attention.  In  the  early  stage  of  the  attack  it  is 
paroxysmal,  rough,  hoarse,  and  accompanied  by  pain.  It  is  then  dry  or 
attended  with  scanty  and  difficult  expectoration.  In  the  course  of  a  few  days 
the  sputum  becomes  abundant,  muco-purulent  in  character,  and  is  expectorated 
without  effort.  With  this  change  the  patient  experiences  decided  relief,  espe- 
cially as  regards  the  oppression  and  pain.  The  cough  likewise  loses  its  parox- 
ysmal character  and  ceases  to  rack  and  distress  him.  The  expectoration  is  at 
the  outset  viscid,  light-colored,  and  scanty.  Occasionally,  especially  in  the 
severer  cases,  it  may  be  streaked  with  blood.  Later  it  becomes  less  tenacious 
and  more  opaque,  as  well  as  more  abundant,  and  is  seen  microscopically  to 
consist  chiefly  of  pus-corpuscles  with  large  cells  containing  the  so-called  myelin 
droplets  of  Virchow  and  carbon  particles.  In  infants  the  expectoration  is  usu- 
ally swallowed. 

Physical  Signs. — Upon  laryngoscopic  examination,  if  the  mucous  mem- 
brane of  the  trachea  be  implicated,  it  will  under  favorable  conditions  be  seen 
to  be  reddened  and  the  seat  of  increased  secretion. 

Upon  inspection  the  chest  presents  no  morbid  physical  signs  except  when 
there  is  active  fever  or  the  inflammation  has  extended  to  the  finer  tubes  :  under 
these  circumstances  there  is  acceleration  of  the  respiratory  movements  and 
slight  prolongation  of  expiration.  This  increase  in  respiratory  frequency 
is  associated  with  an  increase  in  the  pulse-rate,  and  is  proporlionately  more 
common  in  children  than  in  adults.  Percussion  in  cases  of  uncomplicated 
bronchial  catarrh  yields  negative  results.  Auscultation  in  many  of  the  milder 
cases,  affecting  the  larger  tubes  only,  discovers  no  abnormal  physical  signs — a 
fact  that  the  student  must  not  overlook.  But  commonly  in  the  early  stages 
there  are  heard  a  few  scattered  sonorous  with  many  sibilant  rales.  These  are 
not  constant,  but  appear  and  disappear,  and  are  much  affected  by  cough.  Later 
the  changes  in  the  character  of  the  secretion  are  manifested  by  corresponding 
changes  in  the  rales,  which  become  moist,  bubbling,  and  of  varying  coarseness 
— large,  medium-sized,  and  small  mucous  rales.  When  the  finer  tubes  are 
involved,  subcrepitant  rales  may  be  detected.  In  the  later  stages,  especially 
when  the  secretion  is  abundant  and  fluid  and  the  chest-walls  are  thin,  as  is  the 
case  in  children,  a  rhonchal  or  bronchial  fremitus  is  detected  on  palpation.  A 
similar  fremitus  occasionally  accompanies  the  dry,  sonorous  r&les  of  the  early 
period  of  the  disease. 

The  course  of  primary  acute  bronchitis  in  healthy  adults  is  favorable.  In 
a  few  days  the  fever  subsides,  the  more  troublesome  symptoms  disappear, 
and  a  gradually  decreasing  cough  with  diminishing  expectoration  is  left.  In 
the  course  of  two  or  three  weeks  this  also  ceases,  and  recoveiy  takes  place 
without  sequels.  In  the  previously  debilitated,  the  very  young,  and  the  aged 
there  is  great  danger  that  the  process  may  extend  to  the  finer  tubes,  and  thence 
to  the  air-vesicles.  In  the  debilitated  and  the  aged  this  tendency  is  favored 
by  the  difficulty  in  expelling  the  secretion  which  accumulates  in  the  finer  tubes, 
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especially  at  the  bases ;  in  infants  and  young  children  it  is  further  increased  by 
the  relative  looseness  and  vascularity  of  the^  bronchial  mucosa,  and  a  more 
active  proliferation  of  its  epithelium  as  a  result  of  irritation.  The  tendency  to 
the  development  of  broncho-pneumonia  is  even  more  marked  in  the  secondary 
forms  of  bronchial  catarrh,  especially  those  which  occur  in  the  course  of  measles, 
whooping-cough,  influenza,  and  the  severe  cases  of  other  infectious  diseases. 
Extension  to  the  finer  tubes  is  followed  by  narrowing  of  their  lumen  from 
swelling  of  the  mucous  membrane,  plugging  by  secretions,  areas  of  collapse, 
and  by  the  development  of  broncho-pneumonia.  It  is  marked  by  further  rise 
in  temperature,  great  increase  in  the  rate  of  the  respiration  and  pulse,  and 
often  by  faint  cyanosis.  The  physical  signs  marking  the  change  consist  of 
abundant  subcrepitant  rales  at  the  bases,  posteriorly  and  elsewhere,  circum- 
scribed areas  of  impaired  percussion-resonance,  and  feeble  or  distinct  bronchial 
breathing.  In  cases  in  which  there  is  stupor,  as  in  the  so-called  typhoid  con- 
dition, this  extension  usually  takes  place  without  change  in  the  symptoms, 
and  may  be  overlooked  in  the  absence  of  systematic  physical  examination  of« 
the  chest  as  a  matter  of  routine. 

Diagnosis. — The  diagnosis  of  acute  bronchitis  is  rarely  attended  with  diffi- 
culty. The  mode  of  onset,  the  oppression,  the  paroxysmal  cough,  the  rales, 
and  the  moderate  fever  are  usually  sufficient  to  lead  to  a  direct  diagnosis.  If 
the  onset  be  abrupt  and  the  fever  high,  croupous  pneumonia  may  be  suspected 
— a  suspicion  speedily  set  at  rest  by  the  absence  of  dulness,  crepitus,  pleural 
pain,  and  rusty  sputum.  It  is  important  to  diflFerentiate  the  bronchial  catarrhs 
which  are  primary  from  those  which  are  symptomatic  or  secondary,  as  in 
influenza  and  whooping-cough.  The  localized  catarrhs  of  pulmonary  tubercu- 
losis are  to  be  recognized  by  their  unilateral  character,  the  accompanying  dul- 
ness, and  the  presence  in  the  sputum  of  tubercle-bacilli  or  elastic  fibres.  In 
acute  miliaiy  tuberculosis  the  diagnosis  is  not  always  at  first  possible.  The 
gravity  of  the  illness,  its  progressive  character,  the  irregularity  and  occasional 
intensity  of  the  fever,  the  disproportion  between  the  dyspnoea  and  the  physi- 
cal signs,  constitute  a  clinical  picture  not  seen  in  ordinary  acute  bronchial 
catarrh. 

Prog-nosis. — In  healthy  adults  the  prognosis  is  favorable.  Neglected 
cases  may  develop  the  chronic  form — a  tendency  which  is  observed  in  those 
who  are  the  subjects  of  advanced  heart-disease  or  kidney-disease,  and  in  the 
gouty ;  also  in  those  whose  occupations  habitually  subject  them  to  the  inhala- 
tion of  a  vitiated  atmosphere  or  to  frequent,  sudden,  or  prolonged  exposure  to 
damp  and  cold.  In  infancy  and  old  age,  and  in  those  enfeebled  by  previous 
illness  or  vicious  living,  and  in  the  secondary  forms,  acute  bronchial  catarrh 
becomes,  chiefly  by  reason  of  the  danger  of  broncho-pneumonia,  a  very  serious 
and  frequently  fatal  disease. 

Treatment. — The  subacute  cases  of  bronchitis  in  healthy  persons  tend  to 
early  recovery  and  require  veiy  little  treatment.  A  Dover's  powder,  reinforced 
by  a  hot  mustard  foot-bath  and  a  free  draught  of  hot  lemonade  at  bedtime, 
will  often  suffice.    A  portion  of  whiskey  or  gin  may  be  added  to  the  lemon- 
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ade.  Other  diaphoretics,  as  the  warm  bai  h,  sweet  spirit  of  nitre,  liquor  ammo- 
nii  acetatis,  or  Warburg's  tincture,  may  be  preferred.  Those  who  are  in  the 
habit  of  taking  Turkish  baths  frequently  seek  to  "break  a  cold"  by  that  means 
— a  practice  attended  with  very  great  risk  of  adding  to  the  depression  already 
existing,  and  increasing  the  congestion  of  the  bronchial  mucous  membrane  in 
the  exposure  incurred  in  leaving  the  bath-house,  and  therefore  not  to  be  recom- 
mended. At  the  onset,  nothing  is  so  useful  as  free  diaphoresis.  The  next 
morning  a  mild  saline  may  be  given  with  advantage,  and  followed  in  the 
course  of  a  few  hours  by  ten  grains  of  quinine.  More  severe  cases  require 
careful  management,  especially  at  the  extremes  of  life  and  in  delicate  persons. 
The  patient  must  keep  his  room ;  if  there  be  fever,  his  bed.  If  the  cough  be 
distressing,  and  especially  if  there  be  oppression  or  dyspnoea,  the  air  of  the  room 
must  be  kept  moist  by  steam.  The  direct  inhalation  of  steam,  alone  or  im- 
pregnated with  benzoin  or  terebene,  also  alfords  relief  to  the  cough.  Attempts 
to  treat  bronchitis  by  inhalation  have  not  yielded  satisfactory  results.  The 
chest-pains  are  relieved  by  the  occasional  application  of  a  mustard  plaster, 
a  turpentine  stupe,  or,  especially  if  there  be  difficulty  in  breathing,  by  dry 
cupping.  Cut  cups  are  not,  as  a  rule,  indicated  in  bronchitis  even  of  severe 
type. 

The  diet  should  be  simple  and  restricted.  In  the  early  stages  it  should 
consist  chiefly  of  hot  liquids — tea  and  toast,  gruels,  thin  porridge,  soups,  and 
the  like.  A  mixture  of  equal  parts  of  milk  and  Vichy  water,  either  hot  or 
cold,  is  useful  and  acceptable.  After  the  secretions  are  re-established,  and  in 
particular  if  the  expectoration  be  very  free,  solid  food  must  be  given  and  the 
quantity  of  liquid  taken  somewhat  curtailed. 

The  medicinal  treatment  is  symptomatic.  Fever  may  be  controlled  by  the 
administration  of  small  doses  of  tincture  of  aconite  in  neutral  mixture,  or  of 
antipyrin,  or  of  phenacetin.  Cough  is  alleviated  by  small  doses  of  Dover's 
powder  or  Tully's  powder  at  intervals  of  three  or  four  hours,  or  morphine 
dissolved  in  cherry-laurel  water.  Codeine  may  be  used  for  this  purpose  in 
cases  in  which  opium  is  not  well  borne.  Opium  and  its  derivatives  are  to  be 
used  with  extreme  caution  in  the  bronchial  catarrh  of  infonts  and  of  aged 
persons,  especially  when  the  secretion  is  abundant ;  but,  properly  employed, 
they  are  of  great  value  in  relieving  the  distressing  dry  cough  of  the  early 
stage,  at  which  period  they  appear  in  many  cases  to  exercise,  in  addition  to 
relief  of  the  cough,  a  beneficial  influence  upon  the  general  condition  of  the 
patient  and  the  course  of  the  disease. 

During  the  dry  stage,  and  especially  when  this  is  prolonged,  it  is  custo- 
tomary  to  administer  expectorants,  as  ipecacuanha  and  antimony,  either  of 
which  may  be  given  in  the  form  of  the  wine,  or  the  wines  may  be  given 
together  in  spirit  of  Mindererus,  with  the  addition  of  the  sweet  spirit  of  nitre. 
Ipecacuanha  may  also  be  given  in  the  form  of  the  syrup,  or  tartar  emetic  alone 
in  minute  doses.  A  convenient  method  of  proscribing  the  latter  is  to  dissolve 
one  grain  in  a  tumbler  of  cold  water  and  give  a  toaspoonful  every  hour.  An 
attack  of  bronchial  catarrh  may  sometimes  be  aborted  by  the  administration  of 
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^  grain  of  tartar  emetic  every  twenty  minutes  until  vomiting  is  induced. 
Apomorphine  in  doses  of  2^"^  ^^^^^  every  two  hours  is  a  soothing  expector- 
ant, and  speedily  brings  about  copious  secretion. 

In  many  cases  the  loosening  of  the  cough  and  an  abundant  expectoration 
indicate  the  beginning  of  convalescence.  No  further  medication  is  then  required. 
It  is  customary,  however,  at  this  stage  of  the  disease,  to  give  ammonium 
chloride,  senega,  and  squill,  separately  or  in  various  combinations.  These  are 
difficult  to  take,  often  interfere  with  the  appetite,  and  in  many  cases  are  of 
questionable  advantage.  They  should,  therefore,  in  no  case  be  prescribed 
except  in  response  to  clear  indications.  If  the  catarrh  tends  to  become  chronic 
or  the  secretion  remains  too  free,  turpentine,  terebene,  terpin  hydrate,  tar-water 
or  tar-syrup,  cubebs,  or  oil  of  sandal  may  be  employed,  according  to  the  require- 
ments of  individual  cases.  Under  these  circumstances  iron  and  arsenic  in 
ansemic  subjects,  and  a  temporary  change  of  air,  especially  to  a  region  of  pines 
with  a  dry,  sandy  soil,  will  prove  useful.  In  feeble  persons  strychnine,  digitalis, 
and  caffeine,  and  the  judicious  use  of  alcohol,  will  aid  in  averting  the  compli- 
cation of  broncho-pneumonia ;  and  these  measures  are  especially  indicated  in 
all  forms  of  secondary  bronchitis. 

In  children  the  treatment  should  begin  with  a  calomel  purge.  A  single 
dose  of  from  one  to  three  grains  may  be  given,  or  quarter-grain  or  half-grain 
doses  may  be  repeated  at  short  intervals  until  the  desired  effect  is  produced. 
Mild  purgation  may  be  advantageously  secured  from  time  to  time  during  the 
course  of  the  attack,  by  means  of  either  calomel  or  rhubarb  and  soda.  The 
child  should  be  kept  in  bed  and  carefully  guarded  from  draughts.  The 
temperature  of  the  room  should  be  maintained  uniformly  at  about  70°  F. 
When  there  is  troublesome  paroxysmal  cough,  oppression,  or  when  the  bron- 
chitis is  associated  with  laryngitis,  the  air  should  be  kept  moist  by  means  of 
steam  from  a  croup-kettle  or  other  suitable  contrivance. 

The  diet  must  be  digestible  and  nutritious.  During  the  acute  stage  it 
should  consist  of  liquids  only.  In  young  infants  the  addition  of  peptonoids 
to  the  ordinary  food  is  often  of  benefit,  and  the  use  of  alcohol  is  always 
indicated  in  feeble  and  debilitated  patients  and  whenever  the  symptoms  and 
signs  point  to  involvement  of  the  smaller  tubes.  Mild  counter-irritation  by 
means  of  camphorated  oil  or  turpentine,  or  preferably  amber  oil,  morning  and 
evening  when  the  child's  clothing  is  changed,  or  more  frequently,  is  of  use. 
Poultices  and  jackets  of  cotton  and  oiled  silk  are  inconvenient  and  unneces- 
sary. The  fever  yields  to  minute  doses  of  aconite ;  even  more  satisfactorily  to 
antipyrin.  For  the  cough  one  selects  paregoric  as  safest,  codeine  as  most 
efficient,  apomorphine  as  the  promptest.  These  may  be  administered  in  water 
flavored  with  syrup  of  tolu  or  Aubergier's  syrup  of  lactucarium  ;  the  addi- 
tion of  minute  doses  of  chloroform  enhances  the  sedative  effects  of  such  cough- 
mixtures.  Small  doses  of  Dover's  powder,  from  one-quarter  to  one  gx'ain  at 
intervals,  serve  a  like  purpose.  Extreme  caution,  I  repeat,  is  to  be  observed 
in  the  use  of  these  drugs,  and  it  is  never  right  to  prescribe  morphine  to  young 
children.     Small  doses  of  ipecacuanha  in  the  form  of  the  wine  or  syrup,  the 
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syrup  of  garlic,  and  such  demulcents  as  slippery  elm  and  flaxseed  tea,  are 
administei'ed  with  a  view  of  hastening  the  loosening  of  the  secretion.  As 
expectorants  children  bear  squill,  senega,  and  the  carbonate  and  chloride  of 
ammonium  better  than  adults.  Tartar  emetic  is  a  dangerous  remedy  in  child- 
hood, and  should  not  be  employed.  Quinine,  useful  during  the  convalescence 
and  in  cutting  short  mild  attack  in  adults,  is  without  effect  upon  the  symptoms 
and  course  of  the  disease  in  children. 

When  the  secretion  is  abundant  and  not  freely  expectorated,  and  in  partic- 
ular if  dyspnoea  supervene  and  the  lips  and  finger-nails  are  livid,  an  emetic 
must  be  administered.  For  this  purpose  ipecacuanha  or  the  yellow  subsul- 
phate  of  mercury  is  to  be  preferred.  The  prompt  evacuation  of  the  stomach 
brought  about  by  apomorphine  is  less  likely  to  be  attended  by  expulsion  of 
bronchial  secretion  than  the  more  prolonged  and  general  effects  caused  by 
other  emetics  ;  moreover,  the  administration  of  apomorphine  in  emetic  doses 
is  attended  with  the  danger  of  causing  collapse.  The  warm  bath,  with  the 
application  of  cold  water  to  the  head  and  neck  while  the  child  is  in  the  bath, 
constitutes  a  most  useful  treatment  of  acute  bronchial  catarrh  in  children. 
It  may  be  repeated  tliree  or  four  times  in  twenty-four  hours,  and  is  usually 
followed  by  quiet  sleep,  diminished  cough,  deeper  breathing,  and  other  signs 
of  general  improvement. 

The  prophylaxis  consists  in  the  avoidance  of  the  etiological  factors  here- 
tofore indicated  ;  the  use  of  proper  clothing,  including  flannels ;  systematic 
bathing,  such  as  is  suited  to  the  individual ;  dfiily  cold  sponging  and  frictions 
of  the  neck  and  chest ;  and  respiratory  gymnastics.  In  every  case  of  severe 
illness  involving  the  danger  of  secondary  bronchitis  the  nose  and  mouth  must 
be  systematically  treated  by  detergent  sprays  or  washes ;  care  must  be  taken 
that  in  the  administration  of  food  the  patient's  attention  is  sufficiently  aroused  ; 
he  must,  if  possible,  be  made  to  repeat  several  times  a  day  a  series  of  deep 
inspirations ;  his  position  must  be  frequently  changed  ;  and  deep  breathing 
be  excited  by  cold  sponging  or  even  cold  affusion  of  the  chest. 

2.  Chronic  Bronchitis. 

Etiology. — Chronic  bronchial  catarrh  may  follow  a  neglected  attack  of 
acute  bronchitis.  Much  more  frequently  it  gradually  develops  after  repeated 
attacks  of  the  subacute  form,  the  unfavorable  conditions  which  excite  sub- 
acute bronchitis  giving  rise,  by  their  frequent  repetition  or  permanence,  to 
chronic  bronchitis.  In  by  far  the  greater  number  of  instances,  however,  it 
occurs  in  association  with  other  chronic  diseases,  as  of  the  lungs,  heart,  and 
kidneys,  and  with  gout.  It  is  a  disease  of  the  degenerative  period  of  life. 
Hence  it  is  common  in  the  aged.  It  is  rare  in  the  young,  and,  occurring  in 
children,  is  usually  associated  with  rickets  or  follows  whooping-cough,  measles, 
or  broncho-pneumonia.  Sex  has,  of  itself,  little  determining  influence.  Occu- 
pation is,  however,  of  importance ;  hence  chronic  bronchitis  is  more  common 
in  men  than  women.  Climate  and  season  constitute  predisposing  influences 
of  great  moment,  the  chronic  like  the  acute  disease  being  more  frequent  in  cold, 
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damp,  and  changeable  climates,  and  more  troublesome  in  cold  and  variable 
weather.  In  elderly  persons  the  symptoms  often  abate  in  summer,  to  recur  with 
regularity  upon  the  return  of  winter;  hence  the  term  "winter  cough." 

Morbid  Anatomy. — The  lesions  vary  greatly  both  in  character  and  extent. 
The  bronchial  epithelium  is  altered,  often  absent  throughout  extensive  areas ; 
the  mucous  membranes  are  thinned  ;  and  there  is  atrophy  of  the  mucous  glands ; 
or  the  mucous  membrane  may  be  irregularly  thickened  and  granular,  with 
points  of  ulceration.  In  cases  of  long  standing  atrophic  changes  take  place 
in  the  muscular  tissues  and  the  cartilages,  and  cylindrical  dilatations  of  the 
bronchial  tubes  (bronchiectasis)  are  found.  Secondary  changes  in  the  vesicular 
structure  give  rise  to  emphysema.  Delicient  oxygenation  and  mechanical  inter- 
ference with  the  pulmonary  circulation  result  in  dilatation  of  the  right  heart. 

Symptomatology. — The  primary  symptoms  of  chronic  bronchitis  consist 
in  disturbances  of  respiration,  cough,  and  expectoration.  In  mild  cases  and 
in  the  beginning  of  cases  that  afterward  become  severe,  other  symptoms  are 
absent,  and  the  general  health  of  the  patient  is  not  greatly  impaired.  After  a 
time,  however,  emphysema,  bronchiectasis,  dilatation  of  the  right  heart,  and 
visceral  congestions  gradually  develop,  and  give  rise  to  secondary  symptoms  of 
great  importance.  The  health  is  then  seriously  and  progressively  impaired. 
The  fever  and  constitutional  disturbance  of  the  acute  form  are  wanting.  Pain 
is  absent.  Dyspnoea,  especially  upon  exertion,  may  be  present  in  cases  of 
uncomplicated  chrdnic  bronchitis  if  the  morbid  process  be  extensive  and 
attended  with  abundant  secretion  ;  as  a  rule,  it  is  due  to  the  secondary  changes 
in  the  heart  or  lungs.  In  certain  cases  asthmatic  attacks  occur.  The  cough  has 
no  constant  character.  It  is  likely  to-  be  more  troublesome  at  night  or  in  the 
morning  than  during  the  day.  It  is  often  paroxysmal  and  distressing,  especially 
in  cases  in  which  the  expectoration  is  scanty.  It  is  much  influenced  by  season 
and  climate,  being  less  trgublesome  in  summer  and  in  warm,  dry  climates  than 
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Curschmann's  Spirals. 


in  winter  and  in  cold  or  damp  weather.  Under  these  circumstances  the  general 
condition  of  the  patient  often  undergoes  a  corresponding  improvement.  The 
sputum  is  very  variable  in  character  and  quantity.  In  a  group  of  cases,  the 
so-called  dry  catarrh  is  unattended  with  expectoration,  or  this  is  at  most  occa- 
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sional  and  scanty.  In  another  group,  the  sputum  is  of  moderate  amount,  thin, 
glairy,  and  transhicent.  It  is  commonly  copious  and  muco-purulent  or  puru- 
lent, varying  from  a  thin,  slightly  frothy  fluid  to  a  thick  secretion  of  yellowish 
or  greenish-yellow  color,  with  all  the  characteristics  of  pus.  In  general,  the 
sputum  is  without  characteristic  odor ;  at  times  it  has,  however,  a  faint,  mawk- 
ish smell,  and  occasionally,  especially  when  associated  with  bronchiectasis,  an 
intense  penetrating  foetor.  In  individual  cases  the  odor  undergoes  marked 
change  from  time  to  time.  The  minute  masses  of  blood-clot  occasionally 
seen  in  the  sputum  of  chronic  bronchitis  are  without  special  significance. 
Microscopically,  the  sputum  is  found  to  contain  pus-corpuscles,  fatty  epithe- 
lium, myelin  droplets,  and  a  variety  of  micro-organisms.    In  cases  complicated 
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Charcot- Leyden  Crystals.   (After  Eiegel.) 


with  asthma  the  sputum  during  and  just  after  the  paroxysms  contains  Cursch- 
mann's  spirals  and  Charcot-Leyden  crystals. 

Physical  Signs. — In  cases  of  uncomplicated  chronic  bronchitis  the  sigas 
on  inspection  are  negative.  At  most  there  is  slight  prolongation  of  the  move- 
ment of  expiration.  Mensuration  yields  negative  results.  On  palpation,  if 
there  be  much  secretion,  a  rhonchal  fremitus  may  be  felt.  On  percussion  the 
resonance  is  normal  or  vesiculo-tympanitic  (hyper-resonant),  or  in  the  presence 
of  abundant  secretion,  accumulated  for  the  moment  at  the  ba.ses,  the  resonance 
is  slightly  impaired.  Upon  auscultation  the  normal  vesicular  murmur  may  be 
heard,  but  more  commonly  the  murmur  is  broncho-vesicular  ;  it  is  often  obscured 
by  r&les  of  all  kinds,  dry,  sonorous,  or  sibilant,  moist  or  bubbling,  both  coarse 
and  fine,  while  at  the  bases  posteriorly  occasional  subcrepitant  and  crepitant 
rales  are  heard.  If  emphysema  be  present,  as  is  usual  in  well-developed  cases 
of  chronic  bronchitis,  the  chest  is  distended  and  the  respiratory  movement 
limited. 
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Varieties. — In  practice  several  different  forms  of  chronic  bronchitis  may 
be  distinguished.  These  clinical  varieties  are  not  always  distinctly  separated  ; 
they  occasionally  merge  into  one  another  in  the  course  of  the  disease. 

1.  The  greater  number  of  the  cases  are  of  mild  character  and  slowly  pro- 
gressive. They  constitute  the  "  winter  cough  "  of  old  persons,  and  are  usually 
associated  with  emphysema  or  cardiac  disease.  This  form  of  chronic  bron- 
chial catarrh  is  common  in  the  gouty.  The  cough  is  variable,  often  par- 
oxysmal, more  troublesome  at  night  than  during  the  day.  In  the  morning  on 
rising  it  is  often  severe  and  prolonged,  and  does  not  cease  until  the  secretion 
accumulated  during  the  night  is  expelled.  The  sputum  varies  in  character 
and  amount,  its  peculiarities  being  largely  determined  by  the  extent  and 
nature  of  the  lesions. 

2.  A  mild  form  of  chronic  bronchitis  of  different  kind  is  occasionally  seen. 
It  occurs  chiefly,  but  by  no  means  exclusively,  in  women,  and  begins  at  an 
earlier  period  of  life.  It  is  not  very  amenable  to  treatment,  and  lasts  indef- 
initely, without  serious  impairment  of  the  general  health.  There  is  morning 
cough,  with  occasional  paroxysms  during  the  day,  often  provoked  by  effort  or 
excitement,  and  not  influenced  by  the  weather.  The  sputum  is  not  copious, 
and  may  consist  of  small  masses  of  glairy  mucus,  dislodged  with  difficulty,  or 
of  a  somewhat  more  abundant  muco-pus.  Physical  examination  yields  nega- 
tive results.  There  are  no  rMes ;  emphysema  does  not  develop  ;  and  the  heart 
is  usually  unaffected.  Osier  has  described  these  cases.  I  have  seen  them  in 
members  of  gouty  families. 

3.  Bronchorrhcea  is  the  term  used  to  designate  chronic  bronchitis  attended 
with  excessive  secretion.  The  expectoration  is  either  clear  and  transparent  or 
opaque  and  purulent ;  in  either  case  it  is  thin,  but  in  the  latter  it  frequently 
contains  tough  greenish  masses ;  in  exceptional  cases  it  is  thick  and  uniform. 
It  usually  contains  little  air,  and  on  standing  separates  into  layers,  the  purulent 
portion  accumulating  at  the  bottom  of  the  vessel,  the  serum  above  this,  and  a 
thin  layer  of  frothy  mucus  collecting  at  the  top.  There  are  abundant  rales, 
and  when  the  secretion  accumulates,  slight  impairment  of  resonance  at  the  bases 
posteriorly  can  be  demonstrated.  In  cases  characterized  by  thin,  clear  sputum 
the  paroxysms  of  cough  are  often  prolonged  and  distressing,  and  there  is  diffi- 
culty in  breathing.  The  expectoration  is  copious,  not  rarely  reaching  four  or 
five  pints  in  the  course  of  twenty- four  hours.  This  condition  may  last 
indefinitely,  without  serious  implication  of  the  vesicular  structure  of  the  lungs, 
and  is  not  incompatible  with  a  fair  degree  of  general  health.  The  cases  in 
which  the  sputum  is  purulent  are  those  in  which  the  lesions  of  the  bronchial 
tubes  are  advanced,  and  are  associated  with  beginning  bronchiectasis.  The 
sputum  in  these  cases  does  not  ordinarily  exceed  one  or  two  pints  in  twenty- 
four  hours. 

4.  FcETiD  Bronchitis. — Foetid  expectoration  occurs  in  the  course  of  bron- 
chiectasis, in  connection  with  tuberculous  cavities  in  the  lung  with  retained 
and  decomposing  contents,  in  connection  with  abscess  and  gangrene  of  the 
lungs,  and  in  empyema  with  bronchial  fistula.     It  is  met  with  in  rare  cases 
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of  chronic  bronchial  catarrh  in  the  absence  of  these  conditions — primary  foetid 
bronchitis.  The  expectoration  is  abundant,  usually  thin,  and  of  a  grayish-green 
color.  It  has  a  most  disagreeable  sweetish,  putrid  odor.  On  standing  it 
separates  into  an  upper  frothy  layer,  a  middle  dirty-green  stratum  of  thin, 
sero-mucous  fluid,  and  a  sediment  composed  chiefly  of  pus,  in  which  may  be 
seen  with  the  unaided  eye  small  whitish-gray  masses — Dittrich's  plugs.  These 
masses  consist  of  broken-down  pus-corpuscles,  detritus,  bacteria  of  various 
kinds,  and  acicular  crystals  of  fatty  acids  arranged  in  bundles.  Tufts  of  fungi 
which  color  blue  with  iodine  and  potassium  iodide  solution  are  also  present  in 
the  sputum,  and  Lumniczer  has  separated  a  fungus  which,  cultivated  on  agar- 
agar,  emitted  the  odor  characteristic  of  foetid  bronchitis.  Chemical  examina- 
tion of  the  sputum  discloses  the  presence  of  leucin,  tyrosin,  volatile  fatty  acids, 
sulphuretted  hydrogen,  and  other  products  characteristic  of  putrefactive  decom- 
position. The  breath  of  the  patient  has  the  same  penetrating,  foul  odor  as  the 
sputum.  When  in  the  course  of  a  chronic  bronchial  catarrh  putrefactive 
changes  in  the  bronchial  secretion  take  place,  there  is  usually  a  coincident 
aggravation  of  the  symptoms.  Repeated  chills  occur,  followed  by  high  fever, 
with  increased  cough  and  pain  in  the  chest. 

Foetid  bronchitis  may  lead  to  ulceration  and  dilatation  of  the  bronchial' 
tubes  and  to  pneumonia ;  it  is  frequently  followed  by  abscess  or  gangrene  of 
the  lung  and  purulent  pleurisy,  and  in  a  small  porportion  of  cases  metastatic 
abscess  of  the  brain  has  resulted.  In  many  cases  the  acute  symptoms  which 
mark  the  onset  of  the  putrid  change  subside ;  the  foetor  continues ;  and  the 
case  resumes  the  course  of  one  of  ordinary  chronic  bronchitis,  often  with  much 
gastric  disturbance  and  pains  in  the  joints,  due  to  the  absorption  of  septic 
matters. 

5.  Dry  Catarrh. — There  is  little  expectoration  or  none  at  all.  When 
present  the'sputum  is  tough  and  dislodged  with  difficulty.  The  cough  is 
paroxysmal  and  distressing.  There  is  a  tendency  to  asthmatic  seizures.  On 
auscultation  sonorous  and  sibilant  rales  are  heard,  but  mucous  rales  are  absent. 
This  form  of  chronic  bronchitis  is  almost  always  associated  with  emphysema. 
It  is  common  in  old  persons,  and  is  not  very  amenable  to  treatment.  It  is  the 
♦  catarrhe  sec  of  Laennec. 

The  Course  of  the  Disease. — Chronic  bronchitis  has  a  very  protracted 
course.  Under  favorable  circumstances,  and  especially  in  good  weather, 
marked  and  prolonged  remissions  take  place  ;  the  cough  and  other  symp- 
toms become  less  troublesome ;  and  the  patient's  condition  is  comparatively 
comfortable.  Upon  the  recurrence  of  cold  weather,  however,  there  is  an 
exacerbation  of  the  disease ;  the  symptoms  return  with  full  force ;  and  for  a 
period  the  affection  makes  progress.  Such  remissions  and  exacerbations  are 
frequent,  but  in  general  the  condition  of  the  patient  grows  gradually  worse-. 
Complete  recovery  is  very  rare  indeed. 

Complications. — After  a  time,  the  length  of  which  varies  greatly  in  dif- 
ferent cases,  and  which  is  much  influenced  by  the  care  which  the  patient  takes 
of  himself,  emphysema  develops  and  there  is  dilatation  of  the  bronchial  tubes. 
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So  constant  is  the  association  of  these  conditions  with  chronic  bronchitis  that 
thej  may  almost  be  regarded  as  part  of  the  disease.  The  condition  of  the 
bronchial  mucous  membrane  favors  the  implantation  of  the  tubercle- bacillus ; 
hence  chronic  tuberculous  pleurisy  and  chronic  pulmonary  tuberculosis,  especi- 
ally the  form  known  as  fibroid  phthisis,  are  not  infrequently  developed  in  the 
course  of  a  chronic  bronchial  catarrh.  Secondary  emphysema  gives  rise  to 
gradual  hypertrophy  and  dilatation  of  the  right  ventricle,  which  in  turn  are 
followed  by  transference  of  blood-pressure  from  the  arterial  to  the  venous 
circulation,  with  visceral  congestions,  breathlessness,  oedema  of  the  extremities 
and  grave  progressive  impairment  of  the  general  functions. 

Diagnosis. — The  diagnosis  of  chronic  bronchitis  is  usually  made  without 
difficulty.  It  rests  upon  the  history  of  the  disease,  the  symptoms,  and  the 
physical  examination.  It  is  of  the  utmost  importance  to  determine  whether 
the  disease  is  primary  or  secondary.  The  frequency  with  which  chronic  bron- 
chial catarrh  is  associated  with — nay,  dependent  upon — disease  of  the  heart  and 
arteries,  of  the  kidneys,  or  upon  gout,  demands  the  closest  investigation  of  the 
general  condition  of  the  patient  and  of  the  condition  of  the  organs  of  circula- 
tion and  excretion  in  particular. 

In  cases  characterized  by  foetid  expectoration  it  is  important  to  determine 
whether  the  disease  is  essentially  a  chronic  putrid  catarrh  or  whether  we  have  to 
deal  with  abscess  or  gangrene  of  the  lung,  with  a  cavity  formed  either  by 
dilated  bronchi  or  the  breaking  down  of  a  caseous  tuberculous  mass,  the  con- 
tents of  which  have  undergone  putrid  change,  or  with  an  empyema  discharg- 
ing by  way  of  a  bronchial  fistula.  The  difterential  diagnosis  between  primary 
foetid  bronchitis  and  certain  forms  of  abscess  and  gangrene  of  the  lung  is 
attended  with  some  difficulty.  The  existence  of  areas  of  circumscribed  dulness 
and  the  presence  in  the  sputum  of  shreds  of  lung-tissue  with  elastic  fibres, 
crystals  of  hsematoidin,  amorphous  blood-pigment,  and  crystals  of  cholesterin 
are  in  favor  of  pulmonary  abscess,  In  gangrene  shreds  of  lung-tissue  are  like- 
wise present  in  the  sputum,  but  elastic  fibres  are  not  always  found  separately 
— a  fact  due,  according  to  von  Jaksch,  to  the  presence  of  a  ferment  which  acts 
like  the  pancreatic  juice,  and  which  probably  causes  the  solution  of  elastic 
tissue.  Bronchiectasis  and  vomicae  are  to  be  recognized  in  repeated  examina- 
tion by  their  physical  signs,  and  the  one-sided  flatness;  bulging  intercostal 
spaces,  and  change  of  contour  of  the  chest  in  empyema  render  the  diagnosis* 
of  this  condition  a  comparatively  simple  matter.  The  presence  of  a  fistulous 
communication  with  the  lung  will  already  have  converted  the  empyema  into  a 
pyo-pneumothorax,  the  signs  of  which  are  usually  obvious. 

Prog-nosis. — The  prognosis  as  regards  ultimate  recovery  is  not  favorable ; 
as  regards  length  of  days  and  a  fair  degree  of  general  health,  it  is  moderately 
good.  From  the  latter  point  of  view  it  is  much  affected  by  the  circumstances 
of  the  patient  and  his  ability  to  avail  himself  of  the  advantages  accruing  from 
a  well-regulated  manner  of  living  and  change  of  climate.  The  danger  while 
the  disease  is  in  its  early  advance  is  to  be  looked  for  in  the  development  of 
morbid  changes  in  the  lungs  and  heart.    The  prognosis  in  the  secondary  forms 
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of  chronic  bronchitis  depends  upon  the  prognosis  of  the  primary  disease  and 
the  extent  to  which  the  latter  is  capable  of  successful  management. 

Treatment. — The  importance  of  the  careful  management  of  a  case  of 
acute  bronchitis  until  convalescence  is  complete,  and  the  avoidance  of  those 
conditions,  whether  of  occupation  or  of  climate,  by  which  repeated  attacks 
of  subacute  bronchitis  are  caused,  cannot  be  overestimated,  especially  in  those 
past  middle  life  who  manifest  a  predisposition  to  bronchial  catarrh.  When 
the  affection  has  assumed  a  chronic  form,  the  injury  is  permanent,  and  its 
tendency  in  most  cases  is  to  become  gradually  but  surely  progressive.  Meas- 
ures of  prophylaxis  are  therefore  of  paramount  importance.  In  what  these 
measures  consist  has  already  been  set  forth,  in  the  main,  in  the  discussion  of  the 
treatment  of  acute  bronchitis.  An  additional  means  of  prevention  is  found 
in  change  of  climate.  Early  removal  to  a  warm,  equable  climate  may  avert 
the  onset  of  4he  threatened  disease.  The  climate  of  the  Riviera,  Capri,  Algiers, 
Florida,  and  Southern  California  renders  these  localities  suitable  winter  resorts 
for  those  predisposed  to  bronchial  catarrh. 

The  less  fortunate  persons  who  are  unable  to  avail  themselves  of  the  advant- 
ages of  change  of  climate  must  be  impressed  with  the  necessity  of  avoiding 
those  conditions  by  which  bronchial  irritation  is  excited.  To  this  end  a  change 
of  occupation  is  frequently  essential.  The  neck  and  chest  are  to  be  habitually 
sponged  with  cold  water  on  rising,  after  which  the  circulation  of  the  skin  is  to 
be  excited  by  brisk  friction.  Flannels  must  be  worn  throughout  the  year,  their 
weight  being  cautiously  varied  to  suit  the  season.  The  outer  clothing  should 
be  of  moderate  weight  and  not  too  close-fitting.  It  is  scarcely  necessary  in  this 
connection  to  inveigh  against  the  uselessness  of  the  heavy  absurdities  called 
chest-protectors.  Especial  care  must  be  taken  in  regard  to  the  protection  of 
the  feet  from  dampness  and  cold.  The  dwelling  should  be  maintained  at  an 
even  temperature  of  about  68°  F.,  and  should  be  thoroughly  ventilated.  The 
patient,  especially  in  bad  weather,  must  vmdergo  the  hardship  of  avoiding 
crowded  places  of  amusement,  which  are  often  unduly  heated  and  without 
proper  ventilation.  Draughts  are  dangerous ;  but  the  open  air  in  dry,  clear 
weather,  even  though  the  cold  be  decided,  is  to  be  much  sought.  It  is  among 
the  advantages  of  health-resorts  that  those  who  frequent  them  live  largely  in 
the  open  air  in  an  atmosphere  free  from  dust. 

These  measures  of  precaution  are  not  less  useful  in  the  management  of  the 
declared  disease.  They  are  more  efficacious  than  drugs.  Food  nmst  be  digest- 
ible and  moderate  in  quantity.  The  sparing  use  of  wine  or  whiskey,  well 
diluted,  may  be  permitted  elderly  persons.  All  excess  must  be  avoided. 
The  alkaline  mineral  waters,  as  Seltzer,  Vichy,  etc.,  are  useful  adjuncts  to  the 
general  treatment.  Inhalations  ai'e  much  employed  in  the  treatment  of  chronic 
bronchitis.  When  the  secretions  are  scanty,  steam,  a  10  per  cent,  solution  of 
sodium  chloride,  or  a  weak  solution  of  sodium  bicarbonate,  is  to  be  preferred ; 
when  they  ai'e  abundant,  turpentine  by  inhalation  is  useful.  The  most  conve- 
nient method  is  to  place  a  teaspoonful  of  turpentine  in  a  small  pitcher  of  boil- 
ing water  and  inhale  the  steam  as  it  arises ;  it  may  also  be  inhaled  by  means 
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of  a  flask  through  tJie  cork  of  which  a  tube  passes  below  the  level  of  a  quantity 
of  turpentine  floated  upon  water,  while  a  second  tube,  bent  at  an  angle  for  the 
mouth-piece,  merely  penetrates  the  stopper,  so  that,  at  each  inspiration,  air 
containing  turpentine  vapor  is  inhaled.  Pure  terebene  may  also  be  used  in  the 
same  manner,  the  dose  for  a  single  inhalation  being  from  five  to  ten  minims. 
Prolonged  inhalations  of  these  substances  may  be  practised  by  means  of  oro- 
nasal  respirators  ;  a  few  drops  of  turpentine  or  five  drops  of  pure  terebene 
being  used  from  time  to  time.  An  excellent  mixture  for  this  purpose  consists 
of  equal  parts  of  terebene,  carbolic  acid,  and  spirit  of  chloroform  :  the  dose  for 
a  single  inhalation  is  10  drops.  This  mixture  is  especially  useful  in  cases  of 
foetid  bronchitis,  in  which  a  spray  of  carbolic-acid  solution  of  2  or  3  per  cent, 
strength,  or  of  thymol,  1  : 1000,  is  also  of  advantage.  The  patient  should  use 
a  spitcup  containing  a  disinfectant  and  deodorizing  solution,  and  a  spray  of 
carbolic  acid,  10  per  cent.,  should  be  occasionally  used  in  the  room.  While 
inhalations  are  useful  in  the  treatment  of  certain  forms  of  chronic  bronchitis, 
they  cannot  be  wholly  depended  upon. 

It  is  necessary  to  mention  the  treatment  by  means  of  special  pnemnatic 
apparatus  (Waldenburg,  Cohen,  and  others)  which  enables  the  patient  to 
inhale  and  expire  into  air  of  different  densities.  This  use  of  rarefied  and 
compressed  air  is  of  some  little  service  in  the  emphysema  with  which  chronic 
bronchitis  is  commonly  associated,  but  it  has  not  fully  realized  the  claims  made 
for  it  by  its  advocates,  nor  has  it  been  generally  adopted  in  the  practice  of 
})hysicians. 

After  measures  of  hygiene  our  chief  reliance  is  placed  upon  internal  medi- 
cation. In  dry  bi'onchitis  expectorants  are  employed.  Ipecac ;  apomorphine, 
because  of  its  soothing  effect  upon  the  troublesome  cough  ;  terpin  hydrate  in 
doses  of  from  2  to  4  grains  every  two  or  three  hours — are  among  the  more 
useful.  The  stimulating  expectorants,  squill,  senega,  and  ammoniac,  are  to 
be  given  with  caution  and  for  short  periods.  If  good  effects  follow,  their 
administration  may  after  a  time  be  resumed  and  kept  up  in  short  courses 
frequently  interrupted.  Potassium  iodide,  in  doses  of  from  6  to  15  grains 
three  times  a  day,  appears  in  certain  cases  to  exert  a  curative  influence.  It 
should  be  tried  in  every  case  of  primary  bronchitis  which  tends  to  become 
chronic.  All  depressing  drugs  are  contraindicated.  When  the  secretion  is 
abundant,  ammonium  chloride  in  full  doses,  from  10  to  15  grains,  every  two 
hours,  is  very  useful.  The  balsams  are  employed  with  good  results  in  these 
cases.  Turpentine  may  be  given  in  emulsion  or  in  capsule,  10  minims  three 
or  four  times  a  day  ;  or  its  isomer  terebene  in  capsule,  5  minims  two  or  three 
times  a  day ;  or  terpin  hydrate,  which  in  larger  doses,  6  grains  three  or  four 
times  a  day,  checks  expectoration.  The  last  should  be  given  before  food.  In 
advanced  cases,  with  much  muco-purulent  or  purulent  expectoration,  oil  of 
sandal,  cubeb,  and  copaiba  are  valuable,  and  the  first  often  promptly  yields 
gratifying  results.  The  compound  tincture  of  benzoin,  the  balsam  of  Peru, 
and  the  balsam  of  tolu,  formerly  much  used  in  the  treatment  of  chronic 
bronchial  catarrh,  are  not  efficient  remedies  in  ordinary  doses,  and  have  fallen 
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into  disuse  in  the  therapeutics  of  this  disease.  Tolu  is,  however,  on  account 
of  its  flavor,  agreeable  to  many  persons,  and  is  still  used  in  the  preparation  of 
various  cough  mixtures.  Tlie  fluid  extract  of  cheken  has  been  extolled  as  a 
remedy  for  chronic  bronchitis ;  that  of  grindelia  is  certainly  of  service  in  cases 
complicated  with  asthma.  The  preparations  of  tar  are  especially  valuable  in 
the  winter  cough  of  elderly  persons.  Myrtol  has  been  used  with  benefit  in  the 
treatment  of  primary  foetid  bronchitis.  The  dose  of  myrtol  is  from  2  to  5 
minims  in  capsule,  repeated  several  times  in  the  course  of  the  day.  It  reduces 
the  expectoration  in  amount,  diminishes  the  foetor,  and  doubtless,  in  consequence 
of  these  effects  rather  than  of  any  constitutional  influence,  exercises  a  salutary 
impression  upon  the  general  condition  of  the  patient.  Other  remedies  which 
do  good  in  foetid  bronchitis  are  oil  of  sandal  and  terpin  hydrate. 

Narcotics,  and  in  particular  opium  and  its  derivatives,  possess  the  dangerous 
power  of  controlling  cough  and  affording  temporary  relief  in  the  more  dis- 
tressing forms  of  this  disease.  They  rapidly  lose  their  effect,  however,  and  in 
the  increasing  doses  which  become  necessary  they  derange  important  functions 
and  additionally  impair  the  health.  The  greatest  danger  which  attends  their 
use  is  that  of  the  formation  of  the  opium-habit — a  calamity  immeasurably 
greater  than  that  from  which  the  patient  already  suffers.  The  administration 
of  these  druo-s  is  to  be  avoided  in  this  as  in  other  chronic  diseases  until  the 
last  stages,  when  their  judicious  use  will  often  greatly  mitigate  the  suifering 
from  which  death  affords  the  only  escape.  Their  early  employment  begets  a 
tolerance  which  not  only  robs  them  of  their  usefulness  when  this  is  in  greatest 
need,  but  also  adds  new  sufferings  to  those  which  belong  to  the  disease. 

The  complications  demand  special  treatment.  Potassium  iodide  and  arsenic 
are  useful  for  emphysema;  digitalis  and  strychnine  for  the  affections  of  the  right 
side  of  the  heart  which  gradually  develop. 

In  the  secondary  forms  of  chronic  bronchitis  treatment  must  be  directed  to 
the  primary  disease.  Success  in  the  management  of  mural  or  valvular  dis- 
ease of  the  heart,  renal  insufficienc}',  whether  functional  or  organic,  and  gout, 
will  usually  be  followed  by  marked  relief  of  the  chronic  bronchial  symptoms 
which  arise  as  secondary  manifestations  of  these  affections. 

Bronchiectasis. 
Definition. — Dilatation  of  the  bronchial  tubes. 

Bronchiectasis  is  not  a  substantive  disease.  It  is  an  anatomical  lesion 
which  occurs  in  connection  with  jirimary  and  secondary  affections  of  the 
bronchi.  In  cases  of  Avell-marked  dilatation  of  the  bronchi  a  new  group  of 
symptoms  and  signs  is  sometimes  added  to  those  of  the  ])re-existing  malady. 
Two  forms  of  bronchiectasis  are  met  with — the  cylindrical  and  the  saccular. 
These  may  be  found  together  in  the  same  case. 

Etiology. — Inflammation  of  the  bronchial  mucous  membrane,  extending 
to  tlie  submucous  structures,  and  leading  to  atrophic  changes  in  the  muscular 
and  fibrous  elements  and  the  cartilages,  is  the  essential  cause  of  l)ronchial  dila- 
tation in  a  large  proportion  of  the  cases.     The  walls  become  unable  to  with- 
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stand  the  pressure  of  the  air  in  severe  paroxysms  of  cough.  The  accumulation 
of  secretion  tends  by  its  weight  to  distend  the  weakened  walls,  and  further 
impairs  their  elasticity  and  resistance  by  soakage.  This  group  includes  the 
bronchiectasis  of  chronic  bronchitis  and  emphysema,  the  dilatation  of  the 
smaller  tubes  in  the  broncho-pneumonia  of  children,  that  which  results  from 
the  presence  of  foreign  bodies  in  the  bronchi  and  from  compression  by  an 
aneurism  or  other  tumor.  In  another  group  of  cases  the  contraction  of  the 
fibrous  framework  of  the  lung  in  pulmonary  cirrhosis  and  fibroid  phthisis  leads 
to  dilatation  of  the  bronchi  by  traction  upon  their  walls  from  the  outside.  To 
this  category  are  to  be  referred  those  instances  of  bronchiectasis  which  are  met 
with  in  cases  of  ancient  pleurisy,  cirrhosis  of  the  lung,  whether  due  to  pneumo- 
nokoniosis,  fibroid  phthisis,  or  interstitial  pneumonia,  and  those  which  occur 
in  cases  of  chronic  pulmonary  tuberculosis,  in  which  interstitial  changes  play 
an  important  part. 

Very  rare  instances  have  been  reported  in  Avhich  diffuse  bronchiectasis 
affecting  one  lung  has  occurred  as  a  congenital  defect  or  anomaly. 

Morbid  Anatomy. — Cylindrical  bronchiectasis  consists  in  an  enlargement 
of  the  calibre  of  bronchial  tubes,  more  or  less  uniform  and  extending  for  some 
distance.  It  involves  the  medium-sized,  less  frequently  the  finer,  tubes  of  one 
or  more  lobes  of  the  lung.  By  reason  of  the  uniform  enlargement,  the  anat- 
omical condition  is  not  always  recognized,  being  sometimes  mistaken  for  a 
larger  tube.  This  error  is  not  likely  to  occur  if  the  branch  from  which  the 
twig  is  given  off  is  noticed  to  be  of  smaller  diameter.  This  form  of  bronchi- 
ectasis is  more  frequently  due  to  those  morbid  conditions  in  which  weakening 
of  the  walls  and  paroxysmal  increase  of  internal  pressure  are  associated.  The 
process  by  which  it  comes  to  pass  is  a  gradual  one. 

Saccular  bronchiectasis  consists  in  the  formation  of  oval  or  irregularly 
spherical  dilatations  involving  a  limited  portion  of  a  bronchial  tube.  These 
dilatations,  which  vary  in  size  from  a  pea  to  a  small  orange,  are  usually 
multiple.  Single  saccular  bronehiectatic  cavities  resembling  vomicse  are  occa- 
sionally encountered  in  cases  of  chronic  bronchitis  and  emphysema.  The  wall 
of  the  bronchial  tube  is  thinned  ;  its  constituent  tissues  are  atrophied  in  greater 
or  less  degree,  and  the  cavity  often  presents  the  appearance  of  the  interior  of  a 
simple  cyst  without  contents.  Sometimes  the  wall  of  the  dilated  bronchus  is 
traversed  by  bands  of  connective  tissue,  and  not  infrequently  there  is  ulceration. 
Occasionally  a  small  bronchus  may  be  seen  to  open  into  the  sac.  Saccular 
bronchiectasis  may  present  the  appearance  of  a  series  of  bead-like  dilatations 
at  short  irregular  intervals  in  the  course  of  the  smaller  bronchi.  Congenital 
bronchiectasis  is  of  this  form.  It  occurs  as  a  series  of  small  saccular  dilata- 
tions opening  one  into  the  other,  and  affects  the  whole  of  one  lung,  the  sur- 
rounding tissue  being  densely  indurated.  The  walls  are  thin  and  lined  by  a 
smooth,  glistening  membrane,  not  ulcerated  except  in  the  more  dependent  parts 
of  the  lung.  In  rare  instances  only  do  we  encounter  a  single  saccular  bronchi- 
ectasis surrounded  by  non-indurated  lung-tissue.  Such  a  condition  occurs  in 
cases  of  bronchitis  and  emphysema,  and  is  due  to  atrophic  changes  in  the 
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bronchial  wall  and  pressure  within  the  bronchus.  As  a  rule,  to  which  there  are 
few  exceptions,  saccular  bronchiectasis,  both  congenital  and  acquired,  occurs  in 
a  lung  that  has  undergone  cirrhotic  or  fibroid  changes.  The  cavities  are 
immediately  surrounded  by  an  indurated  and  contracting  connective  tissue, 
bands  of  which  extend  throughout  the  affected  lung.  Pleural  adhesions  are 
uniformly  present,  and  the  theory  of  Corrigan,  that  the  fixation  of  the  lung 
at  its  periphery  and  its  subsequent  contraction  cause  dilatation  of  the  bronchi, 
by  traction  upon  the  walls  from  without,  has  been  generally  received.  The 
mucous  membrane  is  greatly  altered  in  all  cases.  In  the  smaller  cylindrical 
dilatations  it  may  be  infiltrated  and  thickened,  so  that  with  stretched  walls  the 
lumen  of  the  tubules  is  little  enlarged  ;  in  the  larger  saccular  bronchiectasis, 
with  smooth  and  glistening  walls,  the  columnar  is  replaced  by  pavement  epithe- 
lium. 

Symptomatology. — Moderate  dilatation  of  the  bronchial  tubes  does  not, 
as  a  rule,  give  rise  to  special  symptoms  or  physical  signs.  Nothing  is  added 
to  the  morbid  phenomena  of  the  case  of  chronic  bronchitis,  emphysema,  or 
contraction  of  the  lung  in  which  it  occurs.  It  cannot  therefore  be  recognized 
during  life.  In  large  saccular  bronchiectasis,  however,  a  new  group  of  symp- 
toms gradually  arises.  The  changed  anatomical  peculiarities  of  the  bronchi 
give  rise  to  special  clinical  phenomena.  These  relate  to  the  cough  and  expec- 
toration. The  peculiarity  of  the  cough  in  bronchiectasis  consists  in  its  occurring 
in  prolonged  paroxysms,  at  intervals  of  several,  often  many,  hours,  and  its 
being  accompanied  by  excessive  and  frequently  foul-smelling  expectoration. 
The  sputum  collects  in  the  cavity  of  the  dilated  bronchus,  without  giving  rise 
to  disturbance,  but  upon  reaching  a  given  amount  or  upon  change  of  posture 
it  wells  over  to  a  neighboring  tube,  which  responds  to  the  irritation  of  its 
presence  by  cough,  which  continues  until  the  accumulation  is  discharged.  It 
is  evident  that  the  spell  of  coughing  will  frequently  take  place  on  arising  in  the 
morning.  It  may,  however,  occur  in  the  course  of  the  day  and  at  irregular 
intervals.  The  expectorated  matter,  gray  or  brownish  in  color,  of  fluid  con- 
sistence and  sour  odor,  is  frequently  foetid.  Allowed  to  settle,  it  separates  into 
three  layers — an  upper  of  brownish  froth,  the  middle  of  watery  mucoid  fluid, 
and  a  thick  sediment  of  granular  matter  and  cells.  The  sediment,  examined 
microscopically,  is  seen  to  consist  chiefly  of  pus-corpuscles,  among  which  are 
numerous  crystals  of  the  fatty  acids  arranged  in  bundles.  When  thei'e  is  ulcer- 
ation of  the  wall  of  the  bronchial  tube  crystals  of  hfematoidin  and  elastic 
fibres  may  be  present.  More  or  less  haemoptysis  may  occur  under  these  circum- 
stances. This  is,  however,  rare.  In  uncomplicated  cases  tubercle-bacilli  are 
not  present  in  the  sputum  or  in  the  expectorated  blood.  Not  rarely  the 
sputum  is  extremely  and  persistently  foetid,  with  the  other  characteristics 
of  that  of  foetid  bronchitis.  The  nummular  sputa  common  in  cases  of 
pulmonary  tuberculosis  do  not  usually  occur  in  bronchiectasis. 

Physical  Signs. — Extensive  saccular  bronchiectasis  presents  the  signs  of 
pulmonary  cavities.  These  signs  vary  from  time  to  time,  according  to  the 
amount  of  accumulated  secretion,  and  are  more  commonly  localized  at  the  base 
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of  the  lung.  The  affection  is  unilateral.  Cavernous  and  amphoric  signs  are 
usually  distinct.  The  associated  chronic  pleurisy  and  interstitial  pneumonia 
may  give  rise  to  retraction  of  the  chest-wall,  with  permanent  recession  of  the 
intercostal  spaces — a  sign  not  always  well  marked.  Impaired  resonance, 
bronchial  respiration,  and  increased  vocal  fremitus  are  met  with  over  the 
adjacent  surface. 

Course. — Bronchiectasis  is,  as  a  rule,  the  outcome  of  chronic  disease,  and 
does  not  terminate  in  recovery.  It  is,  however,  not  incompatible  with  a  cer- 
tain degree  of  general  health  and  an  active  life,  in  this  respect  resembling 
some  of  the  forms  of  bronchitis  and  interstitial  pneumonia  with  which  it  is 
associated.  It  adds,  however,  new  dangers  to  these  conditions,  and  ultimately 
gives  rise  1;o  severe  symptoms,  either  in  consequence  of  dilatation  and  hyper- 
trophy of  the  right  ventricle  or  by  reason  of  progressive  emphysema,  the 
development  of  tuberculosis,  or  pulmonary  gangrene. 

Diagnosis. — Cylindrical  bronchiectasis  in  its  ordinary  form  cannot  be 
diagnosticated  during  life.  The  large  saccular  form  may  be  recognized  by 
the  character  of  the  cough  and  expectoration,  the  physical  signs  of  one  or  more 
cavities,  and  the  association  of  those  conditions  of  the  lung  in  which  this  form 
of  bronchiectasis  occurs.  The  absence  of  tubercle-bacilli  from  the  sputum, 
the  greater  frequency  of  saccular  bronchiectasis  at  the  base  than  at  the  apex, 
the  chronic  course  of  the  disease,  and  the  absence  of  implication  of  the  apex 
of  the  opposite  lung,  serve  to  simplify  the  diagnosis  between  this  lesion  and 
the  ulcerative  cavities  of  pulmonary  tuberculosis — vomicae.  As  the  physical 
condition  of  a  circumscribed  empyema  communicating  by  means  of  a  pleural 
fistula  with  a  bronchus  is  not  unlike  that  of  a  saccular  bronchiectasis  near  the 
periphery  of  the  lung,  so  the  differential  diagnosis  between  these  conditions  is 
difficult  to  a  high  degree.  The  history  of  the  case  is  of  importance  :  in  bron- 
chiectasis the  patient  has  suffered  either  from  chronic  bronchitis  or  interstitial 
pneumonia  of  long  standing,  while  in  circumscribed  empyema  there  is  usually 
an  account  of  unilateral  trouble  of  acute  onset,  without  previous  impairment  of 
health  ;  or  after  ill-health,  without  definite  symptoms  other  than  oppression 
and  dyspnoea  upon  effort,  the  patient  suddenly  begins  to  expectorate  at  inter- 
vals large  amounts  of  pus. 

Treatment. — The  medicinal  treatment  of  bronchiectasis  is  that  of  the  causal 
disease  in  which  it  originates.  When  the  dilatation  has  reached  a  degree 
recognizable  clinically,  it  constitutes  a  permanent  lesion.  The  paroxysmal 
cough  is  productive  and  beneficial ;  narcotics  are  therefore  contraindicated. 
Experience  has  shown  that  stimulant  expectorants  are  useless.  Balsamic  drugs 
are  often  administered  with  benefit.  Among  the  more  useful  of  this  group  are 
terpin  hydrate  in  full  doses,  terebene,  and  turpentine.  The  latter  two  are 
efficient  when  there  is  much  foetor,  in  which  case  santal  oil  and  myrtol  given 
internally  are  also  valuable,  and  carbolic  acid  in  from  1  to  3  per  cent,  solution, 
or  thymol  1  :  1000  by  inhalation.  In  certain  cases  the  foetor  is  persistent  and 
offensive  to  a  high  degree.  It  thus  constitutes  one  of  the  most  distressing^ 
symptoms  of  the  case.    When  inhalations  and  internal  medication  are  alike 
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useless  in  relieving  it,  intrathoi'acic  injection  of  disinfectants  may  be  success- 
fully practised ;  or  in  selected  cases,  in  which  the  cavity  is  near  the  surface, 
it  may  be  freely  ojjened  and  drained. 

Fibrinous  Bronchitis. 

Definition. — A  rare  aifection  of  the  bronchial  mucous  membrane,  charac- 
terized by  the  formation  of  branching  fibrinous  casts  of  portions  of  the  bron- 
chial-tube system,  which  are  expelled  at  intervals  in  violent  paroxysms  of 
cough  and  dyspnoea. 

Synonyms. — Pseudo-membranous  bronchitis  ;  Croupous  bronchitis ;  Plas- 
tic bronchitis. 

Fibrinous  or  croupous  formations  take  place  in  the  trachea  and  bronchi  in 
several  diseases.  Small  fibrinous  casts  of  the  bronchioles  may  occasionally  be 
found  in  the  sputum  of  croupous  pneumonia.  These  result  from  the 
coagulation  of  the  exudate  in  the  finer  tubules,  and  may  be  discovered  by  the 
unaided  eye  if  the  sputum  is  agitated  in  water.  Similar  but  more  extensive 
casts  are  sometimes  discovered  in  the  sputum  of  cases  of  pulmonary  tubercu- 
losis. In  cases  of  haemoptysis  more  or  less  extensive  moulds  of  the  bronchial 
tubes  are  often  formed  by  the  coagidating  blood.  These  casts  may  be  detected 
by  washing  the  expectorated  clots  in  a  basin  of  water,  and  are  in  certain  cases 
of  conclusive  diagnostic  importance  in  determining  the  source  of  blood  dis- 
charged from  the  mouth.  Finally,  in  cases  of  diphtheria  of  the  larynx  fibrin- 
ous pseudo-membranous  formations  frequently  invade  the  trachea  and  bronclii. 
These  membraniform  exudates  form  continuous  linings  of  the  tubes,  and  not 
infrequently  extend  from  the  larynx  to  the  smaller  tubules.  Occasionally 
they  are  not  continuous,  but,  after  extending  some  distance  from  the  larynx 
into  the  trachea  or  larger  bronchi,  they  cease,  to  reappear  in  the  finer  tubules 
and  bronchioles  as  tubular  linings  or  as  solid  plugs. 

True  fibrinous  bronchitis  is  a  substantive  affection  different  from  all  of 
these  conditions,  and  is  not  to  be  confounded  with  them.  It  may  be  acute 
or  chronic. 

Etiology. — The  causation  of  fibrinous  bronchitis  remains  as  yet  in  com- 
plete obscurity.  It  has  been  assumed  from  analogy  that  in  this  as  in  other 
croupous  inflammations  of  mucous  membranes  destruction  of  the  epithelium 
must  first  occur ;  but  nothing  is  actually  known  as  to  the  essential  nature  of 
the  process  or  the  agency  by  which  it  is  brought  about.  It  is  more  common 
in  males  than  in  females.  It  occurs  at  almost  all  periods  of  life,  but  the  liabil- 
ity appears  to  be  greatest  in  the  third  and  fourth  decades.  I  have  found  no 
record  of  a  case  under  the  age  of  three.  The  attacks  occur  with  somewhat 
greater  frequency  in  the  spring  of  the  year  than  at  other  seasons.  Instances 
have  been  noted  in  which  several  members  of  the  same  household,  and  again 
in  which  a  number  of  individuals  in  the  satne  locality,  have  been  attacked 
at  short  intervals  by  fibrinous  bronchitis — a  fact  which  warrants  the  view  that 
the  disease  may  be  due,  under  these  circumstances,  to  local  endemic  infection. 
It  is  not  contagious.     In  some  instances  the  attacks  have  appeared  during  the 
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menstrual  periods ;  they  have  occurred  in  patients  suffering  from  aflFectioils  of 
the  skin,  as  herpes  and  pemphigus,  and  during  the  course  of  acute  infectious 
diseases,  as  typhoid  fever.  A  number  of  cases  have  been  recorded  in  which  the 
patients  have  suffered  from  disease  of  the  heart.  It  is  probable  that  the  asso- 
ciation with  these  conditions  has  been  accidental  rather  than  causal. 

Less  infrequent  and  more  definite  is  the  connection  of  fibrinous  bronchitis 
with  pulmonary  tuberculosis.  Such  is  the  frequency  of  this  relationship  that 
it  has  led  to  the  separation  of  the  cases  into  two  groups — one  including  the 
essential  or  primary  cases  of  fibrinous  bronchitis,  occurring  in  persons  previously 
healthy,  and  the  other  the  symptomatic  or  secondary  forms  which  arise  in  the 
course  of  other  diseases,  especially  in  the  course  of  pulmonary  tuberculosis  ; 
and  it  has  been  assumed  that  the  etiological  relations  of  these  two  forms  of  the 
disease  are  not  the  same.  If,  however,  fibrinous  bronchitis  be  due  to  a  specific 
infection,  the  two  forms  probably  arise  from  the  same  or  similar  exciting 
causes,  the  lesions  of  chronic  bronchitis  and  tuberculosis  of  the  lungs  especially 
acting  as  predisposing  influences. 

Morbid  Anatomy. — The  morbid  anatomy  remains  obscure,  owing  chiefly 
to  the  fact  that  the  disease  is  rare  and  the  opportunities  for  study  have  been 
few.  A  loss  of  epithelium  has  been  noted  in  the  affected  bronchi.  Fatal 
cases  have  in  most  instances  presented  the  lesions  of  antecedent  or  associated 
disease,  such  as  chronic  pleurisy,  tuberculosis,  or  pneumonia.  The  difficulties 
surrounding  the  pathology  of  the  disease  relate  chiefly  to  the  denseness  of  the 
casts,  which  in  this  respect  differ  from  ordinary  croupous  formations ;  their 
restriction  to  limited  branches  of  the  bronchial  tree  ;  and  their  re-formation  at 
varying  regular  or  irregular  intervals  through  long  periods  of  time. 

Symptomatology. — The  acute  cases  are  even  much  more  rare  than  the 
chronic.  The  disease  begins  suddenly,  with  fever,  and  in  some  cases  with 
chills  or  chilly  sensations.  There  is  severe  paroxysmal  cough,  dyspnoea,  and 
pain  in  the  chest.  Early  haemoptysis  sometimes 
occurs.  The  attack  presents  the  phenomena  of  an 
ordinary  acute  bronchitis  of  unusual  severity,  and 
not  until  the  expulsion,  usually  after  the  lapse  of 
some  days,  of  the  characteristic  fibrinous  casts  of 
the  bronchial  tubules  does  its  true  nature  become 
evident.  These  casts  are  of  a  yellowish-white  color, 
and  in  consistency  tough  and  elastic.  They  are 
usually  expectorated  rolled  up  in  a  mass  of  mucus 
or  muco-pus,  which  is  not  infrequently  stained  with 
blood  or  admixed  with  blood-clot.  When  the  sputum 
is  placed  in  water  the  casts  often  spontaneously  un- 
fold or  they  are  readily  unravelled.    The  cast  then       ^.^  .  „ 

•'  •'  Fibrinous  Bronchial  Cast. 

appears  as  a  complete  mould  of  a  bronchus  of  the 

second  or  third  order,  with  its  branches.  The  casts  vary  in  size  and  in 
length,  the  main  stem  sometimes  exceeding  one-third  of  an  inch  in  diameter, 
and  the  whole  branching  cast  reaching  three  inches  or  more  in  length.    It  has 
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frequently  been  noted  that  in  the  same  patient  the  casts  have,  in  repeated 
attacks,  been  precisely  alike  in  size  and  form,  suggesting  their  formation  in  the 
same  part  of  the  bronchial  tree.  They  are  in  places  irregularly  swollen.  In 
transverse  section  they  usually  present  a  free  lumen ;  exceptionally  they  appear 
as  solid  plugs.  In  either  case  they  are  seen  to  be  made  up  of  concentric 
laminae  of  coagulated  fibrin,  which  for  the  most  part  retains  its  fibrillated 
appearance,  but  in  some  places  has  undergone  hyaline  degeneration.  In  its 
network  are  imbedded  leucocytes  and  red  corpuscles,  and  in  the  lumen  of  the 
smaller  twigs  are  often  found  alveolar  epithelium  and  carbon  particles.  Ley- 
den's  crystals  and  the  spirals  of  Curschmann  are  also  frequently  found  in  the 
sputum  of  fibrinous  bronchitis. 

These  casts  are  expectorated  after  very  urgent  paroxysms  of  cough,  attended 
with  dyspnoea  and  suffocative  symptoms,  and  not  infrequently  with  blood- 
spitting.  Upon  the  expulsion  of  the  cast  the  urgent  symptoms  at  once  abate. 
While  the  attack  lasts  the  paroxysm  may  recur  at  intervals  of  a  day  or  two. 
In  the  intervening  periods  the  symptoms  do  not  greatly  differ  from  those  of  a 
simple  acute  bronchitis. 

The  physical  sig-ns  are  those  of  acute  bronchitis,  and,  as  a  rule,  present 
nothing  characteristic.  In  theory  the  plugging  of  a  bronchus  of  the  second 
or  third  order  with  its  ramifications  would  give  rise  to  suppression  of  the 
respiratory  murmur  throughout  an  area  of  considerable  size,  and  to  diminished 
Tespiratory  movement  in  the  corresponding  region  ;  in  practice,  however,  these 
changes  are  not  always  to  be  discovered  upon  careful  physical  exploration, 
even  in  cases  that,  owing  to  repeated  attacks,  have  afforded  excellent  oppor- 
tunities for  the  investigation. 

The  duration  of  the  acute  cases  is  from  a  few  days  to  three  or  four  weeks. 
In  cases  that  run  a  favorable  course  the  fever  subsides,  the  cough  becomes  less 
frequent,  the  casts  are  no  longer  expectorated,  and  the  attack  terminates  in 
complete  recovery.  It  is  uncommon  for  the  acute  to  pass  into  the  chronic 
form.  In  severe  cases  the  symptoms  rapidly  augment  in  intensity,  and  death 
may  occur  in  a  paroxysm  of  suflFocation. 

The  chronic  form  of  fibrinous  bronchitis  develops  with  catarrhal  symptoms, 
but  usually  without  fever.  The  cough  becomes  urgent  and  paroxysmal ;  the 
sputa  are  blood-stained,  or — and  this  is  not  uncommon — there  may  be  profuse 
blood-spitting.  At  length,  after  a  spell  of  unusually  distressing  cough,  with 
symptoms  of  suffocation  and  cyanosis,  the  patient  expels  a  tough  mass,  which 
upon  examination  proves  to  be  a  bronchial  cast.  Relief  follows.  Even  the 
catarrh  may  for  a  time  pass  away.  More  commonly  it  persists,  and  in  the 
course  of  a  few  days  or  a  week,  or  after  a  longer  interval,  the  attack  is  repeated. 
The  intervals  are  variable.  In  some  instances  they  are  prolonged,  and  may 
extend  to  a  year  or  more.  Sometimes  they  are  regular,  the  attack  recurring  at 
definite  periods.  The  disease  may  last  for  many  months,  or  even  for  years. 
In  some  cases  the  patients  maintain  a  fair  degree  of  general  health,  notwith- 
standing the  severity  of  the  attacks  ;  in  othei's  chronic  bronchitis  of  sevex'etype 
and  pulmonary  tuberculosis  supervene. 
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Diagnosis. — The  diagnosis  rests  upon  the  finding  of  the  casts  in  the  spu- 
tum. It  is  needless  here  to  point  out  the  importance  of  a  careful  search  for 
them  in  every  case  of  bronchitis  attended  with  violent  paroxysms  of  cough 
and  dyspnoea.  Certain  cases  reported  as  fibrinous  bronchitis  have  been  diph- 
theritic. In  diphtheria  the  presence  of  an  exudate  upon  the  tonsils,  palate,  or 
pharynx  is  of  diagnostic  value,  and  the  expectorated  intralaryngeal  new-forma- 
tion is  shreddy,  membraniform,  and  irregular,  not  often  exhibiting  the  complete 
orderly  branching  of  a  bronchus  and  its  subdivisions,  and  never  showing  the 
admirable  concentric  lamination  characteristic  of  the  casts  of  fibrinous  bron- 
chitis. A  bacteriological  study  which  reveals  in  the  questionable  membrane 
the  presence  of  Klebs-Loeffler  bacilli  would  settle  its  diphtheritic  nature. 

Prognosis. — In  the  acute  cases  a  guarded  prognosis  is  rendered  necessary 
by  the  fact  that  the  mortality  is  high.  In  the  chronic  cases  the  prognosis  is 
favorable  as  regards  prolonged  life,  but  very  indefinite  as  regards  recovery, 
as  they  are  likely  to  continue  for  months  or  years,  and  as  in  the  course  of  a  con- 
siderable proportion,  other  chronic  or  acute  disease  of  the  lungs  develops. 

Treatment. — In  the  acute  form  the  treatment  is  that  of  simple  acute  bron- 
chitis. The-  inhalation  of  steam  or  the  use  of  alkaline  sprays,  especially  of 
lime-water,  favors  the  separation  of  the  casts.  Pilocarpine,  which  frequently 
increases  the  bronchial  secretion,  has  been  recommended  for  this  purpose  on 
theoretical  grounds.  In  severe  paroxysms  the  cautious  administration  of  ether 
affords  relief  and  aids  in  the  loosening  of  the  casts.  Their  expectoration  is 
assisted  by  the  use  of  emetics  of  ipecacuanha  or  turpeth  mineral.  Potassium 
iodide  and  mercurials  have  been  given  in  the  chronic  cases  until  their  constitu- 
tional efi^ects  were  produced,  without  modifying  the  course  of  the  disease  or 
preventing  the  recurrence  of  the  attacks.  In  fact,  no  treatment  capable  of 
preventing  recurrence  is  known,  and  in  the  intervals  of  the  attacks  the  cases 
must  be  managed  in  accordance  with  the  rules  laid  down  for  the  treatment  of 
chronic  bronchial  catarrh  in  its  ordinary  forms. 


DISEASES  OF  THE  PLEURA. 

By  JAMES  C.  WILSON. 


PLEURISY. 

Definition. — luflammation  of  one  or  both  pleural  membranes. 
Synonym.  — Pleuritis. 

Pleurisy  presents  all  the  varieties  conitnon  to  inflammation  of  serous 
sacs.  The  cases  may  therefore  be  grouped  according  to  several  principles  of 
classification  :  Etiologically,  as  simple  or  idiopathic,  tuberculous,  cancerous, 
infectious,  or  septic,  and  so  on  ;  or,  again,  as  primary  and  secondary ;  anatomi- 
cally, as  circumscribed  and  diffuse ;  or,  in  accordance  with  the  character  of  the 
exudate,  as  dry,  plastic,  or  fibrinous  on  the  one  hand,  and  pleurisy  with  effu- 
sion on  the  other,  the  latter  including  sero-fibrinous,  purulent  (or  empyema),  and 
hsemorrhagic  pleurisy.  Finally,  upon  the  basis  of  their  clinical  course  the  cases 
may  be  divided  into  :  I,  acute,  and  II,  chronic  ;  and  in  the  present  state  of  our 
knowledge  of  the  etiology  of  the  serous  inflammations,  this  general  arrangement 
is  probably  the  most  convenient  for  purposes  of  description. 

I.  Acute  Pleurisy. 

Two  anatomical  forms  i-equire  separate  consideration  :  1,  dry,  plastic,  or 
fibrinous  (pleuritis  sicca);  and  2,  pleurisy  with  eff'usion  (pleuritis  humidd), 
including  a,  sero-fibrinous  pleurisy;  6,  purulent  pleurisy  or  empyema ;  and 
c,  hsemorrhagic  pleurisy. 

1.  Dry,  Plastic,  or  Fibrinous  Pleurisy. — Etiology. — This  form  may 
be  primary  or  secondary.  The  primary  form  is  that  in  which  pleurisy  occurs 
as  an  independent  affection  in  persons  previously  healthy.  It  is  much  less 
common  than  was  formerly  supposed.  A  large  proportion  of  cases  of  dry 
pleurisy  are  now  known  to  be  secondary  to  tuberculosis  or  other  morbid  process 
previously  latent  or  undetected.  Nevertheless,  cases  occasionally  occur  in  indi- 
viduals who  both  before  and  after  the  attack  are  in  good  health.  In  sucli  cases 
the  disease  is  usually  attributed  to  cold  and  exposure ;  sometimes  it  follows 
a  contusion  of  the  chest.  The  secondary  form  of  fibrinous  pleurisy  is  an  almost 
constant  accompaniment  of  acute  and  chronic  pulmonary  affections  which 
involve  the  periphery  of  the  lung.  The  visceral  and,  secondarily,  the  corres- 
ponding costal  pleura  become  inflamed.  Pleurisy  is  a  secondary  process  in 
all  cases  of  croupous  pneumonia,  except  certain  rare  central  pneumonias,  and 
in  many  cases  of  broncho-pneumonia.     It  occurs  also  in  conjunction  with 
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hgemorrhagic  infarct,  with  abscess  and  gangrene,  and  with  cancerous  and  other 
tumors  of  the  lung.  It  is  an  accompaniment  of  all  forms  of  pulmonary  tubercle, 
except  acute  dilfuse  miliary  tuberculosis,  and  in  many  of  the  cases  the  symptoms 
of  pleurisy  are  the  earliest  evidences  of  the  tuberculous  process. 

Morbid.  Anatomy. — The  lesions  of  plastic  pleurisy  are  usually  circum- 
scribed. The  inflamed  serous  membrane  is  deeply  injected  and  shows  at 
various  points  minute  ecchymoses.  It  has  lost  its  smooth  surface  and  lus- 
trous appearance,  and  is  dry  and  dull — changes  due  to  the  presence  of  a  thin 
layer  of  coagulated  fibrinous  exudate.  When  the  exudate  is  more  abundant,  it 
appears  as  a  distinct  granular  investment  of  lymph,  which  may  present  a 
shaggy  appearance  from  the  friction  of  the  two  pleural  surfaces,  or  may  be  • 
thick  and  made  up  of  several  distinct  strata.  The  exudate  is  of  a  yellowish- 
gray  or  reddish-gray  color.  It  consists  chiefly  of  fibrin,  with  leucocytes,  red 
blood-corpuscles,  and  serum,  in  slight  but  varying  proportions,  the  last,  how- 
ever, in  this  form  of  pleurisy  being  increased  little  or  not  at  all  and  undergoing 
rapid  resorption.  The  presence  of  this  fibrinous  exudate  upon  opposing  sur- 
faces of  the  inflamed  pleura  accounts  for  the  more  important  of  the  rational 
symptoms  and  physical  signs,  and  directly  results  in  the  formation  of 
permanent  adhesions,  which,  in  the  coiu'se  of  time,  become  dense  and  firm. 
Such  adhesions  are  frequently  found  upon  post-mortem  examination  in  cases 
in  which  there  are  no  pulmonary  lesions,  and  in  which  no  history  of  chest- 
disease  has  been  elicited,  the  symptoms  of  fibrinous  pleurisy  in  the  past 
having  been  overlooked  or  forgotten. 

Symptomatolog'y. — The  constitutional  symptoms  of  fibrinous  pleurisy  are 
not  usually  severe.  In  the  secondary  forms  they  are  very  often  merged  with 
those  of  the  primary  disease.  The  onset,  though  frequently  abrupt,  is  not  often 
attended  by  the  chill  and  sudden  access  of  fever  observed  in  pneumonia.  There 
is  pain  in  the  side,  fever  of  moderate  grade,  a  dry  cough.  Upon  auscultation 
friction-sounds  are  heard.  The  fever  rapidly  subsides,  the  cough  disappears, 
the  pain  gradually  loses  its  intensity,  and  in  the  course  of  a  few  days  conva- 
lescence is  complete.  The  friction-sound  often  outlasts  the  other  manifesta- 
tions of  the  disease,  and  can  be  detected  upon  deep  breathing  for  a  day  or  two 
after  the  other  symptoms  have  disappeared. 

2.  Pleueisy  with  Effusion. — It  very  frequently  happens  that  the 
inflammatory  process  does  not  end  with  the  formation  of  a  fibrinous  exu- 
date containing  in  its  meshes  an  insignificant  proportion  of  serum,  leucocytes, 
and  blood,  but  goes  on  to  the  production  of  a  variable  amount  of  fluid  exuda- 
tion, constituting  a  pleural  effusion.  The  constituent  elements  of  the  exudate 
remain  the  same,  but  their  proportions  are  greatly  changed.  When  the  serum 
is  largely  increased,  the  condition  is  known  as  serous  or,  as  fibrin  is  always 
present,  sero-fibrinous  pleurisy.  When  together  with  much  serum  there  is  an 
excess  of  cellular  elements  and  the  fluid  is  sero-pus  or  pus,  the  condition  is 
known  as  purulent  pleurisy  or  empyema ;  and  in  the  comparatively  rare  cases 
in  which  the  effusion  consists  largely  of  blood  the  condition  is  designated 
hsemorrhagic  pleurisy. 
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a.  Sero-fibrinous  Pleurisy. — Etiology. — The  causes  of  this  form  of 
pleural  inflamiuatiou  are  the  same  as  those  of  plastic  pleurisy,  the  differences 
in  the  exudate  being  determined  by  differences  in  the  intensity  of  the  process, 
by  constitutional  peculiarities  on  the  part  of  the  patient,  by  the  nature  of  other 
morbid  processes  with  which  the  pleurisy  is  associated,  and  doCibtless  by  other 
factors  of  which  we  have  no  knowledge.  The  affection  may  be  primary  or 
secondary.  The  primary  cases  often  i-apidly  follow  exposure  to  cold  or  wet  or 
an  injury  to  the  chest.  The  part  played  by  various  pathogenic  micro-organisms 
in  the  causation  of  pleurisy  has  not  yet  been  by  any  means  definitely  settled. 
There  is  a  tendency  to  ascribe  an  increasing  pi'oportion  of  apparently  primary 
oases  to  microbic  origin.  That  a  very  large  number  of  such  cases  of  pleural 
effusion  are  tuberculous  is  made  evident  by  the  presence  of  recent  tuberculous 
lesions  upon  examination  when  death  has  occurred  shortly  after  the  pleurisy 
has  shown  itself,  or  by  the  subsequent  rapid  development  of  tuberculosis. 
That  many  of  the  secondary  cases  are  tuberculous  is  clearly  shown  by 
familiar  clinical  and  pathological  experience.  Fibrinous  pleurisy  is  not  only 
present  to  a  marked  extent  in  almost  all  cases  of  pulmonary  tuberculosis,  but 
in  an  important  group  of  the  cases  it  even  constitutes  the  earliest  evidence 
of  the  tuberculous  process.  Insidious  sero-fibrinous  pleurisy  is  very  fre- 
quently the  conspicuous  condition  in  tuberculous  disease  in  which  the  lung- 
symptoms  play  a  secondary  but  characteristic  part.  Furthermore,  a  limited 
tuberculous  focus  is  occasionally  found  in  the  lungs,  which,  without  causing 
marked  pulmonary  symptoms,  may  have  been  the  source  of  pleural  infection  ; 
and,  finally,  the  acute  pleurisy  which  arises  as  a  secondary  process  in  various 
chronic  visceral  diseases  is  very  often  tuberculous.  In  the  present  state  of 
knowledge  concerning  the  course  of  tubercle  in  serous  membranes,  as  shown 
especially  in  tuberculous  peritonitis,  in  which  recovery  may  take  place  sponta- 
neously and  after  cceliotomy,  we  cannot  assign  very  gi'eat  importance  to  the 
fact  that  a  large  proportion  of  the  cases  of  acute  pleurisy  terminate  in  recovery, 
as  opjiosed  to  the  view  that  the  affection  is  frequently  tuberculous.  Sero-fibrin- 
ous pleurisy  may  arise  as  a  secondary  process  in  the  course  of  many  acute  and 
chronic  diseases  of  the  lungs.  It  may  also  occur  in  association  with  certain 
forms  of  inflammation  of  other  serous  membranes,  as  pericarditis  and  periton- 
itis, and  arises  as  an  occasional  complication  in  typhoid  fever,  influenza,  and 
other  acute  infectious  diseases,  acute  rheumatism,  gout,  various  forms  of  chronic 
nephritis,  in  chronic  affections  of  the  liver,  as  cii'rhosis,  and  in  cancer. 

While  pleurisy  is  a  disease  of  all  periods  of  life,  it  occurs  more  frequently 
in  adults  than  in  children.  It  is  more  common  in  men  than  in  w^omen,  and 
slightly  more  frequent  in  male  than  in  female  children.  More  cases  arise  in  the 
cold  and  changeable  weather  of  the  winter  and  spring  than  at  other  seasons 
of  the  year. 

Morbid  Anatomy. — The  pleural  surfaces  are  covered  with  a  coagulated 
fibrinous  exudate,  which  varies  in  thickness  and  arrangement  in  different  cases. 
It  may  consist  of  a  thin,  rather  smooth,  uniform  coating,  with  few  shreds  of 
lymph  in  the  effusion ;  or  it  may  be  made  up  of  thick,  superimposed,  soft 
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layers,  the  surface  of  which  is  shaggy,  with  abundant  flocciilent  masses  in  the 
fluid  eflPusion ;  or  in  rare  cases  it  assumes  a  loose,  irregularly  honeycombed 
arrangement,  in  the  meshes  and  interstices  of  which  the  fluid  is  collected.  It 
usually  involves  the  interlobar  surfaces,  which  are  thus  rendered  adherent. 
The  effusion  collects  in  a  single  mass,  which,  unless  prevented  by  previously 
existing  adhesions,  gravitates  to  the  dependent  portion  of  the  pleural  cavity. 
Exceptionally  it  is  divided  by  the  septa  formed  by  the  stretching  of  recent 
adhesions  into  several  distinct  collections,  not  communicating  with  each  other — 
multilocular  pleural  eff'usions.  It  varies  greatly  in  amount.  A  quantity  less 
than  ten  ounces  (300  cc.)  does  not  in  the  adult  give  rise  to  appreciable  physical 
signs.  It  may  exceed  four  litres  (eight  pints).  In  a  child  a  year  old  three 
ounces  (100  cc.)  will  give  rise  to  distinct  and  extended  dulness  on  percussion. 
The  fluid  exudate  is  of  a  pale-yellow  or  yellowish-green  color,  and,  as  it  con- 
tains a  variable  number  of  cellular  elements,  slightly  turbid.  In  chemical 
composition  it  resembles  the  serum  of  the  blood.  It  is  rich  in  albumin,  of  a 
specific  gravity  varying  from  1015  to  1023,  and  often,  upon  standing,  under- 
goes spontaneous  coagulation.  A  trace  of  sugar  may  be  found.  Upon  micro- 
scopical examination  leucocytes,  cells  derived  from  the  pleural  endothelium,  red 
blood-corpuscles,  and  fibrin-threads  are  found,  and  in  old  eff'usions  crystals 
of  cholesterin  and  occasionally  uric  acid. 

The  changes  in  adjacent  organs  are  chiefly  mechanical.  They  become  pro- 
gressively striking  and  important  as  the  effusion  increases  in  amount.  The 
presence  of  a  small  quantity  of  fluid  in  the  pleural  cavity  permits  the  lower 
lobe  of  the  lung  to  retract ;  as  the  eff'usion  increases  the  relaxation  of  the  whole 
lung  results  in  slight  displacement  of  the  mediastinum  toward  the  opposite  side, 
in  consequence  of  the  traction  of  the  sound  lung.  The  pulmonary  tissue 
immediately  overlying  the  effusion  becomes  atelectatic.  Further  increase 
gives  rise  to  positive  pressure  upon  the  lung  and  the  adjacent  structures,  and 
in  massive  eff'usions  reaching  to  the  clavicle  the  lung  is  compressed  into  an 
elongated,  flattened  mass,  airless  as  regards  its  vesicular  structure  and  almost 
bloodless,  which  occupies  a  position  close  to  the  vertebral  column.  The  medi- 
astinum and  diaphragm  yield  to  the  pressure  of  the  accumulating  fluid.  The 
heart  is  displaced  toward  the  opposite  side.  In  cases  of  eff'usion  into  the  right 
pleural  sac  the  liver  occupies  a  position  lower  than  normal ;  in  cases  of  left- 
sided  eff'usion  there  is  downward  displacement  of  the  stomach  and  transverse 
colon,  and  to  some  extent,  especially  in  childi'en,  of  the  spleen.  Marked 
depression  of  the  diaphragm  tends  somewhat  to  counteract  the  effect  of  direct 
lateral  pressure  upon  the  mediastinum,  and  modifies  the  displacement  of  the 
heart.  Osier  has  shown  that  with  the  most  extensive  left-sided  effusion  the 
apex  of  the  heart  is  not  rotated,  and  does  not  pass  to  the  right  of  the  median 
line ;  that  the  relative  positions  of  the  apex  and  the  base  are  usually  main- 
tained ;  and  that  the  right  chambers  of  the  heart  lie  to  the  front  as  in  health. 
He  concludes  that  the  displacement  is  rather  a  definite  dislocation  of  the 
mediastinum,  with  the  pericardium,  to  the  right,  than  any  special  twisting  of 
the  heart  itself.    In  no  instance,  in  a  number  of  post-mortem  examinations 
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made  for  the  purpose  of  determining  these  points,  did  he  discover  the  abrupt 
twist  of  the  inferior  vena  cava  described  by  Bartels,  Fraentzel,  and  others,  and 
which  has  been  invoked  as  the  cause  of  sudden  death  in  large  left-sided  effu- 
sions. Modifications  of  the  foregoing  displacements,  both  of  the  lung  and 
adjacent  organs,  are  effected  by  firm  pleural  adhesions  and  by  the  presence  of 
tumors  of  the  thoracic  or  abdominal  cavity  or  other  local  infradiaphragmatic 
morbid  conditions,  such  as  ascites  or  excessive  tympanites. 

Symptomatology. — Acute  sero-fibrinous  pleurisy  very  often  begins  with 
slight  shivering,  which  may  be  repeated  during  several  successive  days.  There 
is  rarely  a  single,  severe  initial  chill,  with  high  fever.  This  latter  form  of 
onset  suggests  the  concurrence  of  a  circumscribed  pneumonia,  the  other  symp- 
toms of  which  are  not  well  defined.  A  large  proportion  of  the  cases  develop 
insidiously.  Especially  do  those  secondary  effusions  which  occur  as  complica- 
tions, and  frequently  as  the  terminal  event,  in  tlie  course  of  nephritis,  cancer,  and 
other  chronic  diseases,  often  come  on  without  preceding  symptoms.  It  is  not,  as 
is  sometimes  asserted,  that  the  symptoms  of  pleurisy  are  sometimes  overlooked  in 
the  prominence  of  those  which  characterize  the  primary  disease,  but  that  the 
onset  of  the  pleural  inflammation  is  unattended  by  symptoms,  and  the  disease 
remains  latent  until  a  considerable  effusion  is  discovered  upon  physical  exam- 
ination or  upon  the  post-mortem  table.  Pleurisy  with  effusion,  occurring  as  a 
secondary  process  in  the  course  of  other  acute  affections,  is  commonly  accom- 
panied by  early  chest-pain,  rise  in  temperature,  and  pressure-symptoms,  and  is 
not  likely  to  escape  observation,  especially  if  the  methods  of  physical  examin- 
ation be  systematically  employed. 

The  febrile  movement  is  not  typical.  The  rise  is  neither  so  abrupt  nor  so 
great  as  in  pneumonia.  In  the  course  of  three  or  four  days  the  temperature 
reaches  102°  or  103°  F. ;  in  cases  of  sero-fibrinous  effusion  it  rarely  exceeds 
104°  F.  In  a  week  or  ten  days,  during  which  the  morning  remissions  are 
trifling  and  the  evening  range  remains  about  the  same,  the  fever  may  subside, 
or  it  may  persist  for  three  or  four  weeks.  Apyrexia  may  be  complete,  while 
the  signs  of  effusion  remain  unchanged.  From  this  we  infer  that  the  fever  is 
a  symptom  of  pleural  inflammation,  and  not  necessarily  of  the  presence  of  a 
serous  exudate,  even  when  large,  in  the  pleural  sac.  Persistence  of  fever, 
especially  when  M'ith  an  evening  rise  to  104°  F.  or  beyond  there  are  morn- 
ing remissions  to  normal  or  below,  in  some  instances  justifies  the  suspicion 
of  active  tuberculosis  of  the  lungs,  but  more  commonly  that  we  have  to  do 
with  an  effusion  that  has  undergone  purulent  clianges  or  has  been  purulent 
from  the  outset.  It  is  certainly  true  that  persistent  fever  of  a  hectic  type  is  the 
rule  in  purulent  pleurisies,  but  undue  importance  may  be  ascribed  to  this 
fact.  There  are  occasional  exceptions.  In  a  limited  proportion  of  cases  fever 
of  this  type  accompanies  effusions  which  upon  aspiration  prove  to  be  sero- 
fibrinous ;  in  yet  fewer  empyema  is  present  without  fever.  Such  exceptions 
to  the  general  rule  occur  alike  in  adults  and  in  children,  but  are  more  frequent 
in  early  life. 

The  surface  temperature  on  the  affected  side  is  frequently  between  one  and 
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two  degrees  higher  than  on  the  sound  side.  A  marked  and  persistent  dilfer- 
ence  is  much  less  common  with  sero-fibrinous  pleurisy  than  with  empyema. 

Pain  in  the  side  is  a  common  and  characteristic  symptom.  In  the  latent 
form  it  may,  however,  be  insignificant  or  entirely  absent.  It  is  usually  an 
early  symptom,  but  it  may  not  appear  until  a  few  hours,  or  even  a  day  or  two, 
after  the  beginning  of  the  disease.  It  is  commonly  sharp  and  lancinating,  and 
is  described  as  a  "  stitch  in  the  side exceptionally  it  is  tearing  or  dragging. 
The  pain  of  pleurisy  is  very  often  limited  to  a  small  area  below  the  nipple  or 
in  the  axillary  region.  It  may  be  more  diffuse,  and  is  sometimes  referred  to  the 
infraclavicular  or  infrascapular  region,  or  it  may  be  retrosternal.  In  rare  cases, 
especially  in  diaphragmatic  pleurisy,  no  pain  is  felt  in  the  chest,  but  it  is 
referred  to  the  hypochondriac  region  or  to  the  epigastrium  or  to  the  lumbar 
region,  in  which  last  situation  it  simulates  the  pain  of  lumbago.  It  varies 
greatly  in  intensity  and  duration,  and  is  seldom  continuously  present  during 
the  whole  course  of  the  disease.  It  is  aggravated  or,  if  absent,  elicited,  by 
deep  inspiration,  by  coughing,  sneezing,  laughing,  percussion,  external  pressure, 
and  sudden  change  of  position.  The  pain  of  pleurisy  is  commonly  severe — 
sometimes  so  severe  as  to  cause  extreme  dyspnoea  and  great  distress,  together 
with  signs  of  collapse.  As  a  rule,  but  not  invariably,  it  disappears  upon  the 
occurrence  of  effusion,  as  indicated  by  the  physical  signs. 

Cough  is  a  common  symptom  of  acute  pleurisy.  It  is  frequently  present 
from  the  beginning,  disappearing  when  effusion  has  taken  place,  and  recurring 
as  the  fluid  undergoes  resorption.  It  is  short,  dry,  and  painful.  Sometimes 
it  is  wholly  absent.  Expectoration  is  likely  to  attend  the  cough  in  the  stage 
of  resorption,  when  some  catarrhal  bronchitis  develops  in  the  expanding  lung. 
The  sputum  is  usually  sliglit  in  quantity,  and  consists  of  small  masses  of 
tenacious  mucus,  occasionally  slightly  streaked  with  blood.  Respiration  is 
increased  in  frequency,  and  is  superior  costal  in  type,  and  shallow.  These 
changes  are  at  first  due  to  the  pain  excited  by  normal  breathing ;  later,  to  the 
compression  of  the  lung  by  the  effused  fluid.  Under  both  conditions  the  dis- 
turbance of  respiration  may  amount  to  positive  dyspnoea. 

When  the  effusion  is  rapidly  poured  out,  especially  in  persons  previously  iu 
good  health,  dyspnoea  is  often  urgent,  and  may  prevent  the  patient  assuming  the 
recumbent  posture  ;  when,  however,  it  takes  place  slowly,  and  particularly  in 
feeble  or  cachectic  individuals,  it  may  fill  the  pleural  sac  and  compress  the 
lung  to  a  condition  of  carnification,  without  causing  dyspnoea,  save  upon 
exertion.  At  the  beginning  of  the  attack  the  patient  usually  prefers  to  lie 
upon  the  sound  side ;  as  effusion  takes  place  he  lies  indifferently  upon  either 
side ;  but  as  it  increases  he  is  most  comfortable  lying  upon  the  affected 
side. 

The  pulse  is  constantly  accelerated ;  in  severe  cases  its  volume  and  tension 
are  reduced,  and  it  is  often  irregular  both  in  force  and  rhythm — changes 
induced  by  the  pressure  of  the  effusion  upon  the  heart  and  great  vessels. 

Pressure-points  of  tenderness  corresponding  to  those  of  intercostal  neural- 
gia are  occasionally  found,  and  in  children  areas  of  cutaneous  hypersesthesia 
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phenomena  which  point  to  the  implication  of  the  intercostal  nerves  in  the 
inflammatory  process. 

In  almost  all  cases  of  pleural  effusion,  rapid  loss  of  strength,  early  anjemia, 
and  if  the  disease  be  prolonged,  emaciation  are  observed.  In  cases  attended 
with  large  effusions  cyanosis  is  likely  to  occur,  and  is  sometimes  present  to 
a  striking  degree. 

The  urine  is  diminished  and  concentrated  during  the  accumulation  of  the 
effusion ;  as  this  undergoes  resorption  the  urine  is  often  greatly  increased  in 
quantity,  and  clear,  and  of  low  specific  gravity. 

Physical  Signs. — The  lesions  of  pleurisy,  both  in  the  plastic  stage  and  in 
the  stage  of  liquid  exudation,  seriously  interfere  with  the  function  of  respir- 
ation and  constitute  coarse  anatomical  changes  which  fully  respond  to  the 
methods  of  physical  examination.  The  ap})lication  of  these  methods  is  not 
only  necessary  to  precision  of  diagnosis,  but  also  yields  results  that  are,  clin- 
ically speaking,  exact  and  definite.  It  is  necessary  to  consider  the  signs 
obtained  by  the  application  of  each  of  these  methods — namely,  Inspection, 
Palpation,  Mensuration,  Percussion,  and  Auscultation — in  turn,  as  indicating 
the  structural  changes  and  visceral  displacements  produced  by  pleurisy  {a)  at 
its  onset,  while  there  is  as  yet  little  or  no  fluid  exudate ;  (6)  when  the  effusion 
is  of  moderate  amount ;  (c)  when  attended  with  large  effusions ;  (cf)  when 
resorption  of  the  fluid  takes  place  without  deformity  of  the  chest ;  and  (e) 
when  retraction  and  deformity  of  the  chest  follow  the  disappearance  of  the 
effusion.  With  the  exception  of  a  few  minor  points,  which  will  be  dwelt  upon 
in  the  discussion  of  empyema,  the  physical  signs  are  the  same  in  any  given 
ease  of  pleural  effusion  whether  the  exudate  be  sero-fibrinous,  purulent,  or 
hsemorrhagic. 

Inspection. — (a)  At  the  onset  of  the  attacli,  prior  to  the  accumulation  of 
fluid,  the  lesions  are  simply  those  of  ordinary  dry  or  fibrinous  pleurisy,  and 
the  physical  signs  are  those  of  that  condition.  Hence  on  inspection  we  note 
increased  frequency  of  respiratory  movement,  in  part  due  to  the  fever  and  in 
part  to  compensate  for  the  shallowness  of  breathing  in  the  desire  to  escape 
pain.  This  restriction  of  the  respiratory  excursion  becomes  manifest  by  com- 
parison with  the  opposite  side,  and  varies  proportionately  with  the  severity 
of  the  pain. 

(6)  When  the  effusion  is  of  moderate  amount,  but  not  sufticient  to  occasion 
notable  displacement  of  adjacent  organs  or  changes  in  the  contour  of  the  thorax, 
inspection  shows  limitation  of  movement  no  longer  due  to  pain  (which  may  or 
may  not  be  present),  but  to  the  mechanical  impediment  to  the  expansion  of 
the  compressed  lung.  If  pain  persist,  the  frequency  of  respiration  continues, 
and  often  amounts  to  distressing  dyspnoea.  The  effusion  at  this  stage  rises 
anteriorly  almost  to  the  level  of  the  nipple. 

(c)  As  the  fluid  increases,  the  respiratory  movement  on  the  affected  side 
diminishes.  It  may  be  almost  wholly  absent.  Dyspnoea,  is  produced  by 
excitement  and  movement  of  the  body.  The  chest  now  bulges,  esj)ecially  in 
its  lower  and  middle  segments,  and  assumes  in  contour  a  modification  of  the 


ACUTE  PLEVBISY. 


609 


inspiratory  type.  The  lower  intercostal  spaces  are  widened.  It  is  very  rare 
that  they  bulge  in  in  cases  of  purulent  eifusion.  The  antero-posterior  diam- 
eter of  the  chest  is  increased ;  the  nip2)le  and  scapula  are  more  distant  from  the 
median  line  than  upon  the  opposite  side ;  the  hypochondrium  is  prominent, 
the  shoulder  elevated,  and  the  whole  side,  appears  larger  than  its  fellow.  In 
lean  persons  the  displacement  of  the  heart  may  be  recognized  upon  inspection, 
the  impulse  in  right-sided  pleurisy  being  visible  to  the  left  of  the  nipple  line  in 
the  fourth  and  fifth  interspaces,  or  even  in  the  line  of  the  anterior  axillary  fold  ; 
and  in  cases  of  large  eifusion  in  the  left  pleural  cavity,  the  impulse  may  be 
visible  in  the  third  and  fourth  intercostal  spaces  on  the  right  side,  in  the  nipple 
line  or  even  beyond  it. 

{d)  When  the  effusion  is  undergoing  resorption,  while  as  yet  the  chest  is 
not  retracted,  and  in  those  comparatively  rare  cases  in  which  subsequent 
deformity  does  not  occur,  inspection  shows  a  decrease  in  the  volume  of  the 
affected  side  and  in  the  prominence  of  the  hypochondrium,  with  narrow- 
ing and  retraction  of  the  intercostal  spaces,  or  a  return  of  the  respii'atory  excur- 
sion of  the  chest-wall,  and  a  restoration  of  the  visible  beat  of  the  heart  to  its 
normal  position. 

(e)  The  resorption  of  the  effusion  is,  in  a  very  large  proportion  of  the  cases, 
followed  by  retraction  and  deformity  of  the  chest  and  displacement  of  adja- 
cent organs  toward  the  affected  half  of  the  thorax.  This  is  a  slow 
process,  dependent  upon  the  organization  of  the  pleural  exudate  and  the 
contraction  of  the  new  connective  tissue  thus  formed,  and  of  that  owing 
its  origin  to  associated  inflammatory  processes  at  the  periphery  of  the  lung. 
It  requires  several  months  for  completion.  While  in  children  and  adoles- 
cents the  resulting  deformity  may  be  transient,  in  adults  it  is  likely  to 
be  permanent.  In  some  instances  there  is  general  retraction  of  the  side ; 
in  others  there  is  a  circumscribed  depression,  and  very  often  these  two 
conditions  coexist.  The  chest  assumes  an  exaggerated  modification  of  the 
exspiratory  type.  Its  volume  is  diminished,  its  antero-posterior  diameter 
greatly  decreased ;  the  lower  intercostal  spaces  are  narrowed  until  the  ribs 
are  in  contact ;  the  shoulder  is  lowered  ;  the  nipple  sinks  and  approaches 
the  median  line,  and  the  inner  border  of  the  scapula  stands  out  from  the 
surface  of  the  chest.  There  is  commonly  lateral  curvature  of  the  spine, 
the  concavity  looking  toward  the  affected  side;  but  some  cases  remain  free 
from  this  deformity,  and  in  a  small  pi'oportion  of  cases  presenting  advanced 
contraction  the  convexity  looks  toward  the  affected  side.  An  extensive  shal- 
low depression  at  the  base  of  the  affected  side  of  the  chest  anteriorly  may 
exist  without  general  contraction,  and  it  is  not  rare  that  a  history  of  old 
pleurisy  is  obtained  in  patients  who  present  a  central  cup-like  depression  in 
the  region  of  the  ensiform  cartilage. 

Palpation. — (a)  Prior  tp  the  effusion  the  sense  of  touch  will  in  many  cases 
appreciate  a  distinct  friction — pleural  fremitus — corresponding  in  location  with 
the  friction-sounds  heard  on  auscultation,  and  in  rhythm  with  the  respiratory 
movements.     Diminution  of  vocal  fremitus  is  among  the  early  signs  of  an 
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accumulating  effusion.  (6)  In  moderate  and  (c)  in  large  effusions,  palpation 
confirms  certain  of  the  physical  signs  revealed  by  inspection.  Among  these 
are  the  restricted  respiratory  movements  of  the  chest-wall,  the  enlargement  of 
the  thorax,  the  widening  and  obliteration  of  the  intercostal  spaces,  and  the 
abnormal  position  of  the  cardiac  impulse.  The  last  may  very  often  be  deter- 
mined by  palpation  when  it  is  not  appreciable  upon  inspection.  Fluctuation  is 
scarcely  ever  present ;  it  cannot  be  regai'ded  as  a  sign  of  pleural  effusion  under 
ordinary  circumstances.  OEdema  of  the  chest-wall  is  almost  equally  infrequent 
in  sero-fibrinous  pleurisies.  In  small  effusions  the  vocal  fremitus  is  enfeebled ; 
if  the  amount  of  fluid  be  large,  vocal  fremitus  is  greatly  diminished  or  absent 
altogether.  The  fact  is  not  to  be  overlooked  that  normally,  as  a  rule,  the 
voice-vibrations  are  more  distinctly  felt  upon  the  surface  of  the  right  than 
on  the  left  side  of  the  chest.  This  physical  sign  is  directly  related  to  the 
strength  and  pitch  of  the  voice.  It  is  hence  of  more  value  in  men  than  in 
women,  and  least  of  all  in  children.  It  may  be  studied  in  infants  during  the 
act  of  crying,  and  it  is  worthy  of  note  that  it  may  be  present  in  children  over 
an  effusion  of  considerable  amount.  The  vocal  fremitus  may  be  conducted  to 
the  chest-wall  by  the  way  of  localized  pleural  adhesions.  It  is  also  occasion- 
ally conducted  for  some  distance  across  the  chest  (posteriori}^)  from  the  sound 
side  by  the  medium  of  the  chest-wall  itself,  and  under  these  circumstance  may 
become  a  source  of  momentary  doubt  as  to  the  diagnosis. 

(cZ)  As  the  effusion  undergoes  resorption,  one  may  recognize,  by  palpation 
even  more  accurately  and  satisfactorily  than  by  inspection,  the  change  in  con- 
tour and  movement  of  the  chest-walls,  the  recession  of  the  intercostal  spaces, 
and  the  gradual  return  of  the  heart,  liver,  and  spleen  to  their  normal  posi- 
tions. The  vocal  fremitus  may  again  be  felt  with  increasing  distinctness, 
and,  until  adhesions  take  place,  the  fremitus  of  pleural  friction. 

(e)  Finally,  when  deformity  follows  resorption,  palpation  detects  with  pre- 
cision the  limited  movement  of  the  affected  side,  the  changes  in  the  contour 
of  the  chest,  the  spinal  deviations,  the  approximated  ribs,  and  the  local  re- 
cession of  the  wall  of  the  thorax.  Vocal  fremitus  is  frequently  somewhat 
intensified. 

Ilensuration. — (a)  Before  effusion  has  taken  place,  and  (b)  while  it  is  mod- 
erate in  amount,  the  tape  shows  the  difference  in  inspiratory  expansion  between 
the  two  sides.  In  right-handed  adults  the  right  side  is  naturally  slightly  larger 
than  the  left.  Allowance  being  made  for  this  difference,  actual  measurement 
shows  no  increase  in  the  size  of  the  affected  side,  nor  does  the  cyrtometer  show 
alteration  in  its  contour,  (c)  When,  however,  the  effusion  is  large,  the  circumfer- 
ence of  the  affected  side  is  found  upon  measurement  to  exceed  that  of  the 
sound  side  by  an  inch  or  more — an  increase  which  is  less  than  seems  apparent 
upon  inspection,  and  which  does  not  indicate  the  amount  of  the  effusion,  which 
finds  place  for  itself  by  compressing  the  lung  and  displacing  the  diaphragm 
downward  and  the  mediastinum  toward  the  opposite  side.  A  decided  differ- 
ence in  the  horizontal  outline  of  the  two  sides  are  shown  by  cyrtometric  tracings. 
(d)  These  conditions  disappear  when  resorption  of  the  fluid  takes  place  with- 
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out  deformity ;  and  (e)  when  general  retraction  takes  place,  they  are  replaced 
by  shortening  of  the  diameters,  diminution  of  the  circumference,  and  altera- 
tion of  the  outline  of  the  affected  side,  which  assumes  in  an  exaggerated 
degree  the  peculiarities  of  the  expiratory  type.  Actual  measurement  shows 
to  a  less  marked  extent  similar  changes  in  cases  in  which  local  deformities 
are  present. 

Percussion. — (a)  Early  in  the  attack,  while  the  friction-sound  is  heard  and 
the  pain  is  severe,  the  results  of  this  method  of  physical  diagnosis  are  nega- 
tive. At  most,  owing  to  shallow  breathing,  the  percussion  signs  may  indicate 
imperfect  expansion  of  the  margins  of  the  lungs  at  the  base.  Nor  are  signif- 
icant signs  elicited  until  the  effusion  reaches  half  a  litre  (500  cc,  one  pint). 
The  resonance  is  first  impaired  at  the  base  posteriorly,  more  rarely  in  the  infra- 
axillary  region,  and,  as  the  effusion  increases,  is  replaced  by  dulness,  wliich 
becomes  more  and  more  marked.  (6)  When  the  level  of  the  fluid  in  front 
reaches  to  the  fourth  rib,  the  percussion-signs  are  characteristic.  There  is 
dulness  below  the  upper  level  of  the  fluid,  toward  the  base  rapidly  progress- 
ing to  absolute  flatness. 

If  the  finger  be  used  as  a  pleximeter,  the  absence  of  vibration  is  not  less 
notable  than  the  M'ant  of  resonance,  which  is  much  more  complete  than  in 
pneumonia.  Above  the  line  of  dulness  the  percussion-sound  is  tympanitic  or 
vesiculo-tympanitic  from  loss  of  normal  tension  in  the  pulmonary  tissue.  This 
change  of  quality,  known  as  Skoda's  resonance,  extends  some  distance  above 
the  line  of  dulness  posteriorly  and  laterally,  but  in  the  ordinary  semi-recum- 
bent posture  of  patients  in  bed  it  rises  in  front  to  the  apex,  and  constitutes  in 


Fig.  39. 


Upper  line  of  Flatness  posteriorly ;  moderate  effusion. 


the  infraclavicular  region  a  very  important  sign.  When  the  patient  is  in  the 
erect  posture  the  upper  line  of  dulness  is  not  horizontal,  but  is  higher  behind 
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and  laterally  than  in  front,  forming  an  irregular  parabolic  curve.  As  first 
described  by  Ellis  of  Boston,  "  this  curve  begins  with  medium  effusions  rela- 
tively low  down  in  the  back,  passes  outward  from  the  vertebral  column,  and 
soon  turns  upward,  and  proceeds  obliquely  across  the  back  to  the  axillary 
region,  where  it  reaches  its  highest  point.  Thence  it  advances  in  a  straight 
line,  but  with  a  slight  descent,  to  the  sternum."  Garland  has  pointed  out  the 
resemblance  of  this  curved  line  to  the  italic  letter  8.  He  states  that  it  "  may 
be  traced,  by  proper  percussion,  in  any  case  of  free,  uncomplicated  pleurisy 
when  the  patient's  body  is  erect  and  the  amount  of  fluid  present  is  not  exces- 
sive. As  any  eifusion  increases  in  amount,  the  curve  of  its  distribution  gradu-. 
ally  rises  and  tends  to  flatten  out,  so  that  it  no  longer  presents  its  characteristic  8 
feature  after  it  reaches  the  second  rib.  At  this  point,  when  the  fluid  occupies 
nearly  the  entire  side,  the  curve  comes  quite  near  to  the  horizontal ;  but  if  some 
of  the  fluid  be  withdrawn  by  aspiration  or  absorption,  the  letter  /S'  curve  will 
reappear,  and  retreat  downward  in  the  inverse  order  of  its  advance,  until  with 
entire  absorption  it  becomes  merged  with  the  normal  boundary  of  the  lung." 
This  curve  is  modified  by  pleural  adhesions  and  by  pathological  conditions  of 
the  lung  itself,  among  which  may  be  named  pneumonic  consolidation,  tuber- 
culous infiltration,  and  pulmonary  emphysema.  In  order  to  mark  out  Ellis's 
curve,  precussion  should  be  performed  lightly  and  in  lines  at  right  angles  to 
the  line  of  flatness,  and  attention  must  be  given  to  the  distinction  between 
the  relative  dulness  in  the  triangular  space  between  the  curved  line  and  the 
vertebrte  and  the  absolute  dulness  (flatness)  beyond  and  below  that  line.  The 
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Upper  line  of  Flatness  Anteriorly ;  moderate  effusion. 


line  of  dulness  is  not  displaced  by  deep  inspiration.  In  some  cases  it  varies 
somewhat  in  accordance  with  changes  in  the  position  of  the  body,  as  from 
the  sitting  to  the  recumbent  posture.     This  change  of  level  takes  place  only 
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in  efiusions  of  moderate  amoimt  untrammelled  by  adhesions.  It  is  much 
less  common  in  the  case  of  pleurisy  than  in  that  of  the  serous  transudations  of 
hydrothorax.  To  detect  it  a  delay  of  some  minutes  after  the  change  of  posture 
is  sometimes  necessary,  as  the  fluid  slowly  obeys  the  action  of  gravity.  When 
present  it  is  a  positive  sign  of  fluid  in  the  pleural  sac. 

On  the  right  side  the  dulness  is  continuous,  without  modification,  with  that 
of  the  liver;  and  on  the  left  it  extends  in  the  mammillary  line  to  Traube's 
semilunar  space,  which  it  invades. 

(c)  Very  large  effusions,  distending  the  wall  of  the  chest  and  leading  to 
displacement  of  adjacent  organs,  give  rise  to  flatness  over  the  greater  part  of 
the  affected  side.  Diminished  resonance,  the  quality  of  which  is  tympanitic, 
may  be  present  above  the  spine  of  the  scapula,  and  an  exquisite  tympanitic 
percussion-sound  may  be  elicited  immediately  below  the  clavicle.  In  the 
latter  region  it  is  not  rare  to  discover  the  cracked-pot  sound — bruit  depotfele. 
In  the  largest  effusions  the  resonance  disappears  from  these  localities,  and  there 
remains  only  a  limited  area  of  obscure  resonance  over  the  compressed  lung  at 
the  upper  part  of  the  chest  near  the  spine.  The  level  of  the  flatness  then  rises 
to  the  clavicle,  and  may  extend  across  the  upper  portion  of  the  sternum,  reach- 
ing to  or  even  beyond  its  opposite  border. 

In  right-sided  effusions  the  lower  margin  of  liver-dulness  is  depressed,  and 
may  reach  the  level  of  the  navel.  The  displacement  of  the  left  border  of  the 
heart  may  be  made  out  by  percussion.  In  left-sided  effusions  the  semilunar 
space  of  Traube  is  encroached  upon  or  even  obliterated,  so  that  its  tympanitic 
percussion-sound  is  replaced  by  flatness  ;  the  spleen  is  displaced  downward, 
and  the  cardiac  dulness  extends  an  inch  or  more  to  the  right  of  the  right 
border  of  the  sternum.  In  large  effusions  the  respiratory  displacement  of  the 
organs  in  relation  with  the  diaphragm — namely,  the  liver  in  right-sided 
pleurisy  and  the  cardiac  extremity  of  the  stomach  and  the  spleen  in  left-sided 
effusion — is  absent.  (d,  e)  When  resorption  takes  place,  the  signs  which  the 
presence  of  the  effusion  and  the  displacement  of  organs  yield  upon  percussion 
disappear  in  the  inverse  order  of  their  appearance,  leaving,  upon  retraction  of 
the  affected  side,  general  impairment  of  resonance  and  other  percussion-signs 
indicating  the  final  encroachment  of  the  mediastinum  (originally  displaced 
toward  the  opposite  side)  upon  that  side  of  the  thorax  which  was  the  seat  of 
the  morbid  process. 

Auscultation. — (a)  Early  in  the  attack  the  vesicular  murmur  of  the  affected 
side  is,  owing  to  the  shallow  breathing,  of  diminished  intensity  and  duration. 
The  rhythm  of  the  respiration  is  disturbed  in  consequence  of  the  pain,  and  the 
breathing  becomes  irregular  and  jerky.  In  the  course  of  a  few  hours  there 
may  be  heard  a  fine  friction-sound.  At  first  circumscribed,  this  sign  may  be 
readily  overlooked.  It  is  to  be  sought  in  the  lower  zone  of  the  chest,  in  the 
inframammary,  the  infra-axillary,  and  infrascapular  regions.  In  one  or  the  other 
of  these  areas  the  friction-sound  is  often  diffuse,  or  it  may  be  circumscribed  at 
several  points.  It  usually  occurs  at  some  period  of  both  respiratory  acts,  but  is 
commonly  more  distinct  during,  and  especially  toward  the  end  of,  inspiration 
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than  during  expiration.  It  may  be  absent  during  the  latter  movement. 
Occasionally  the  rub  is  broken  or  interrupted  during  the  inspiratory  act, 
and  not  infrequently  it  ceases  to  be  heard  during  one  or  more  respirations. 
The  character  of  the  sound  is  most  variable.  It  may  be  fine  and  grazing,  or 
it  may  resemble  the  crepitant  rale  of  pneumonia — a  resemblance  increased  by 
the  fact  that  it  is  frequently  most  distinct  at  the  end  of  inspiration.  Or,  again, 
it  is  coarse,  like  the  creaking  of  new  leather,  or  it  may  be  defined  by  such 
terms  as  grating,  scraping,  or  sawing.  Pleural  friction  occasionally  resembles 
intrapulmonary  r&les  other  than  crepitant,  and  it  is  frequently  associated  with 
various  bronchial  rales  due  to  coexisting  bronchitis.  The  friction-sounds 
are  more  superficial — that  is,  they  give  the  impression  of  being  produced 
nearer  to  the  ear — and  they  are  less  modified  by  cough  and  deep  inspir- 
ation. When  the  border  of  the  lung  adjacent  to  the  pericardium  is  involved, 
there  may  sometimes  be  heard  a  pleuro-pericardial  friction-sound.  (6)  As  the 
fluid  accumulates  the  breath-sounds  become  feeble  and  distant ;  vesicular  res- 
piration gives  place  to  indistinct  broncho-vesicular  breathing,  which  in  turn 
is  replaced  by  bronchial  breathing,  and  this  often,  especially  in  children,  has 
an  amphoric  or  cavernous  quality.  In  small  effusions  deep  breathing  may 
generate  crepitant  r^les  by  the  inflation  of  compressed  vesicles  at  the  periphery 
of  the  lung.  Above  the  level  of  the  effusion  the  respiratory  sounds  are 
broncho- vesicular  (harsh),  and  the  vesicular  murmur  of  the  opposite  side  is 
intensified  (puerile). 

The  vocal  resonance  over  the  effusion  is  diminished  or  absent ;  there  may 
be  bronchophony,  and  at  the  upper  border  of  the  liquid  the  voice  occasionally 
has  the  bleating  quality  called  segophony. 

(c)  In  large  effusions  the  signs  upon  auscultation  vary  according  to  the 
degree  of  compression  to  which  the  lung  is  subjected.  When  the  effusion  is 
very  large  and  the  lung  is  fully  compressed,  the  breath-sounds  wholly  disap- 
pear both  in  front  and  behind,  except  an  indistinct  bronchial  respiration  over  a 
limited  area  in  the  interscapular  region  along  the  spine,  and  in  extreme  cases 
even  that  may  be  absent.  Vocal  resonance  is  lost.  Baccelli,  however,  has 
called  attention  to  the  fact  that  the  whispered  voice  is  sometimes  distinctly 
transmitted  through  a  serous  effusion,  but  is  not  heard  through  pus.  When 
the  cardiac  impulse  cannot  be  felt,  auscultation  enables  us  to  determine  the 
position  of  the  heart  by  the  situation  in  which  the  sounds  are  heard  with 
maximum  intensity.  A  systolic  murmur  may  sometimes  be  detected,  which 
disappears  upon  the  aspiration  or  resorption  of  the  fluid. 

(d,  e)  The  resorption  of  the  effusion  is  attended  with  the  reappearance  of  the 
friction-sounds,  louder  and  more  diffuse  than  at  first,  and  the  return  of  the 
breath-sounds  in  the  reverse  order  of  modification  in  which  they  were  su|)- 
pressed.  For  a  varying  period,  often  extending  over  many  months,  the  respi- 
ratory sounds  at  the  base  continue  to  be  feeble  and  indistinct.  As  the 
compressed  ])ulraonary  tissue  expands,  coarse  crepitus  of  a  peculiar  creaking 
character  is  frequently  heard  over  the  upper  part  of  the  lung.  This  is  not 
associated  with  cough  and  expectoration,  and  after  a  time  disappears.  The 
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phenomenon  is  doubtless  due  to  tlie  expansion  of  the  previously  compressed 
luug,  and  its  mechanism  is  that  of  the  crepitus  which  attends  the  expansion 
of  atelectatic  lung-tissue  under  other  circumstances.  It  is  not  to  be  confounded 
with  the  crackling  of  early  pulmonary  tuberculosis,  which  develops  in  a  gi-onp 
of  cases  in  the  course  of  pleui'isy.  As  the  effusion  subsides,  bronchophony 
reappears,  and  at  points  the  voice  has  a  peculiar  nasal  twang  or  there  is  well- 
marked  segophony.  Auscultation  enables  us  to  follow  the  return  of  the  heart- 
sounds  to  their  normal  position. 

The  course  of  acute  sero-fibr incus  pleurisy  is  not  regularly  defined.  The 
fever  may  last  a  week  or  ten  days,  exceptionally  longer.  Early  in  this  period 
the  cough  becomes  less  troublesome,  the  pain  disappears,  and  effusion  takes 
place.  The  effusion  may  form  rapidly  ;  as  a  i'ule,  however,  it  accumulates 
gradually.  Many  acute  effusions  of  small  amount  undergo  rapid  resolution. 
In  larger  effusions,  reaching  as  high  as  the  fourth  rib  in  front,  resorption  takes 
place  slowly  and  may  occupy  a  period  of  weeks.  In  large  effusions,  reaching 
to  the  clavicle,  spontaneous  resolution  takes  place  rarely  and  very  slowly ; 
nevertheless,  effusions  of  considerable  size,  which  have  persisted  for  months, 
may  undergo  resolution  without  surgical  intervention. 

A  sero-fibrinous  effusion  may  persist  indefinitely  without  undergoing  great 
change,  and,  especially  in  tuberculous  cases,  may  reappear  after  repeated  aspi- 
ration. In  other  cases  the  effusion  becomes  purulent.  The  resorption  of  the 
fluid  results  in  the  formation  of  adhesions,  which  for  a  time  give  rise  to  pain 
upon  exertion  and  upon  deep  breathing,  but  which  ultimately,  when  recovery 
is  otherwise  complete,  cease  to  occasion  inconvenience.  The  retractions  and 
deformities  of  the  chest  which  occur  in  convalescence  have  already  been 
described.  Death  is  comparatively  infrequent  in  acute  primary  sero-fibrin- 
ous pleurisy.  An  unlooked-for  fatal  issue  may  occur  even  in  cases  of 
moderately  large  effusion,  in  consequence  of  syncope  following  slight  sudden 
exertion.  This  accident  has  been  attributed  to  embolism  or  thrombosis  of  the 
heart  or  pulmonary  artery,  degeneration  of  the  heart,  or  sudden  cedema  of  the 
opposite  lung.  Bartols  and  Fraentzel  ascribe  it,  in  some  of  the  cases, 
to  sudden  twisting  of  the  inferior  vena  cava,  caused  by  the  dislocation  of 
the  heart.  Acute  sero-fibrinous  pleurisy  occurring  in  the  course  of  advanced 
chronic  disease,  as  nephritis  or  pulmonary  tuberculosis,  may  rapidly  lead  to 
death. 

(6)  Purulent  Pleurisy. — Synonym. — Empyema.  , 
The  term  "  pyothorax  "  should  be  reserved  for  those  comparatively  infre- 
quent cases  in  whijch  pus  enters  the  pleural  sac  from  the  rupture  of  an  abscess 
in  neighboring  structures,  as  in  the  course  of  caries  of  the  spine  or  abscess  of 
the  liver.  Purulent  pleurisy  is  at  once  excited  and  empyema  results.  The 
distinction  is  an  artificial  one. 

Etiology. — The  effusion  of  pleurisy  is  frequently  purulent.  This  happens 
(a)  when  a  sero-fibrinous  effusion  is  infected  by  pyogenic  micro-organisms 
through  the  chest-walls  or  from  within  the  body,  and  (6)  when  the  pleural 
inflammation  is  originally  excited  by  pyogenic  organisms. 
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A  sero-fibrinous  pleurisy  may  be  converted  into  an  empyema  in  consequence 
of  a  penetrating  wound,  fracture  of  a  rib,  and  of  the  operation  of  aspiration 
or  other  surgical  procedure  conducted  without  due  regard  to  cleanliness.  In 
certain  cases  of  tuberculous  pleurisy,  after  repeated  aspiration  of  sero-fibrinous 
fluid,  nearly  transparent  or  but  slightly  turbid,  the  accumulation  finally 
becomes  purulent. 

Other  tuberculous  pleurisies,  infections  perhaps  of  greater  intensity,  are 
purulent  from  the  outset.  Those  which  follow  the  necrosis  and  rupture 
of  the  wall  of  a  subpleural  tuberculous  cavity  are  invariably  so.  Purulent 
pleurisy  results  from  the  access  of  pus  to  the  pleura  from  the  rupture  of  a 
retrosternal  abscess  or  an  abscess  of  the  liver  or  in  caries  of  the  ribs  or  ver- 
tebrae. Infection  may  extend  to  the  pleura  in  peritonitis  or  in  malignant 
disease  of  the  lung  or  oesophagus,  or  in  abscess  and  gangrene  of  the  lung, 
imless  the  pleural  surfaces  have  early  formed  extensive  adhesions.  This  variety 
of  pleural  inflammation  occurs  frequently  as  a  secondary  affection  in  the  acute 
infectious  diseases,  especially  croupous  pneumonia,  diphtheria,  and  scarlet  fever ; 
less  commonly  in  typhoid  fever,  measles,  influenza,  and  whooping-cough.  It 
occurs  also  in  connection  with  puerperal  infection. 

No  period  of  life  is  exempt  from  the  liability  to  empyema.  It  is  especially 
common  in  the  very  young.  Nearly  one-third  of  all  cases  of  effusion  into  the 
pleura  in  childhood  are  purulent,  and  it  has  been  estimated  that  suppurative 
pleurisy  is  more  prevalent  during  the  first  five  years  than  at  any  subsequent 
period. 

Morbid  Anatomy. — The  effusion  may  be  general  or  encysted.  In  children 
it  is  usually  general.  In  old  empyemata  the  lung  is  thoroughly  compressed 
and  carnified,  all  traces  of  alveolar  structure  being  lost.  It  occupies  the  upper 
and  posterior  part  of  the  thoracic  cavity  as  a  flat  mass  of  airless  tissue.  The 
pleura  is  sometimes  little  thickened,  especially  in  recent  cases ;  but  when  the 
empyema  has  existed  for  some  time  the  pleura  becomes  tough  and  leathery, 
and  is  greatly  thickened.  This  condition  of  the  pleura,  which  is  present  not 
only  in  that  layer  which  lines  the  chest,  but  also  in  that  which  overlies  and 
imprisons  the  compressed  lung,  serves  as  an  effectual  barrier  to  the  expansion 
of  the  lung  under  any  circumstances,  and  constitutes  an  urgent  indication  for 
the  radical  treatment  of  empyemata  at  an  eai'ly  stage  of  their  development. 
After  a  time,  as  a  result  of  pressure  or  in  consequence  of  the  localized  intensity 
of  the  inflammation,  local  necrosis  of  the  pleura  may  take  place.  This 
results  in  perforation  of  the  sac  and  escape  of  the  pus  in  various  directions. 
Thus  the  fluid  may  pass  into  the  lung  by  an  extended  surface,  by  soakage, 
or  by  the  way  of  a  fistula  communicating  with  a  bronchus  ;  it  may  find  its  way 
out  through  an  intercostal  space,  and  form  a  tumor  beneath  the  integument — 
empyema  necessitatis.  The  perforation  mav  take  place  at  various  parts  of  the 
wall  of  the  chest ;  more  commonly  it  is  in  front  and  between  the  third  and  sixth 
ribs  and  the  border  of  the  sternum  and  the  lino  of  the  anterior  axillary  fold,  the 
most  fre(juent  position  being  in  the  fifth  interspace.  The  rupture  of  the  tumor 
which  constitutes  empyema  necessitatis  may  result  in  a  direct  fistulous  communi- 
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cation  with  the  pleural  cavity,  or  the  pus  may  burrow  some  distance  beneath  the 
skin  and  then  escape,  thus  causing  an  elongated  oblique  sinus.  The  occurrence 
of  either  a  pulmonary  or  a  costal  fistula  is  likely  to  be  followed  by  pneumo-pyo- 
thorax.  When  the  tumor  is  situated  in  the  prsecordial  space  it  may  exhibit  pul- 
sations which  are  synchronous  with  the  heart's  action.  Empyema  necessitatis 
is  usually  single ;  exceptionally  two  or  more  tumors  are  formed.  This  condi- 
tion is  more  frequent  in  childhood  and  early  life  than  at  a  later  age.  In  rare 
cases  the  pus  may  perforate  the  diaphragm  and  reach  the  peritoneum,  setting 
up  peritonitis,  or,  if  shut  off  from  the  cavity  of  the  peritoneum  by  adhesions, 
it  may  find  its  way  to  the  surface  at  distant  and  unlooked-for  points.  It  may 
escape  directly  into  the  stomach  or  into  the  oesophagus,  and  cases  have  been 
recorded  in  which  an  empyema  has  ruptured  into  the  pericardium.  Finally, 
the  pus  may  work  its  way  down  the  spine  and  along  the  psoas  muscle  into  the 
iliac  fossa.  Both  the  visceral  and  costal  pleurae  show  patches  of  erosion,  and 
in  old  cases  fistulous  tracts  communicating  with  a  bronchus  or  through  the 
chest-wall  are  often  observed. 

The  exudate  is  variable.  In  some  cases  it  is  sero-pus,  only  moderately  turbid 
and  containing  fibrin-masses ;  in  others  it  separates  after  death  into  a  super- 
natant greenish-yellow,  nearly  transparent,  serous  fluid,  and  a  thick,  yellowish 
or  greenish  purulent  fluid  v/hich  gravitates  to  the  lowest  portions  of  the  cavity 
of  the  chest;  or,  again,  it  consists  of  a  uniform,  thick,  creamy  pus.  Its  odor 
is  commonly  simply  mawkish  and  unpleasant ;  occasionally  it  is  foul,  especially 
in  traumatic  cases  and  neglected  pneumothorax ;  and  in  gangrene  of  the  lung 
it  is  always  intensely  offensive.  The  odor  is  likely  to  be  horribly  stinking 
in  those  empyemata  which  occur  in  puerperal  and  other  forms  of  septicaemia, 
and  in  such  cases  the  pus  is  of  the  kind  called  ichorous. 

The  facts  brought  to  light  in  regard  to  empyema  by  bacteriological  research 
are  extremely  interesting  and  important.  The  infection  may  be  either  I.  simple, 
or  II.  mixed. 

I.  Simple  infection  of  the  pleural  exudate. 

A  single  agent  of  suppuration  only  is  present  in  the  exudate,  which  is  so  to 
speak,  a  pure  culture. 

A.  Common  forms : 

(a)  Purulent  pleurisy  from  infection  by  pneumococci ; 
(6)  From  infection  by  streptococci ; 
(c)  From  infection  by  tubercle-bacilli. 

B.  Rare  forms : 

(a)  Purulent  pleurisy  from  infection  by  staphylococci ; 
(6)  From  infection  by  Eberth's  bacilli. 

II.  Mixed  infection  of  the  pleural  exudate. 

Two  or  more  pyogenic  microbes  are  found  together  in  the  exudate. 
A.  Common  forms  : 

(a)  The  exudate  contains  tubercle-bacilli  and  streptococci ; 

(6)  Streptococci  and  staphylococci ; 

(c)  Streptococci  and  saprophytic  bacteria  (microbes  of  gangrene). 
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Symptomatology. — The  symptoms  of  purulent  pleurisy  are  to  some 
extent  dependent  upon  the  nature  of  the  infection  as  indicated  by  its  bacteri- 
ological characters.  Debove  and  Court<jis-Suffit  have  not  only  made  the  special 
infection  a  basis  for  the  classification  of  the  cases,  but  they  have  also  erected 
upon  it  a  systematic  arrangement  of  the  indications  for  treatment.  At  the 
risk  of  some  repetition  it  is  desirable  to  study  the  symptomatology  from  that 
point  of  view. 

Acute  forms  : 

Purulent  Pleurisy  from  Infection  hy  Pneumococci. — This  form  of  empyema 
may  be  primary  ;  much  more  frequently  it  is  secondary.  It  then  occurs  in 
connection  with  pneumonia,  or,  less  often,  Avith  peritonitis  or  meningitis. 
It  is  common  in  children  and  in  adults  between  the  ages  of  twenty  and  thirty 
years.     Later  in  life  it  becomes  progressively  less  frequent. 

When  this  form  of  pleurisy  is  primary — and  this  is  true  of  primary  acute 
pleurisies  in  general — the  onset  is  abrupt  and  attended  with  acute  febrile 
movement,  considerable  pain,  and  the  signs  of  rapid  effusion. 

When  it  is  secondary  to  pneumonia  it  may  develop  during  the  course  of 
the  primary  disease  or  during  the  convalescence.  The  access  of  fever  is  rapid, 
the  temperature  quickly  reaching  104°  F.,and  varying  between  100.5°  and  104° 
F.  The  removal  of  the  fluid  is  followed  by  a  rapid  decline  to  the  normal. 
If,  however,  the  eflfasion  re-forms,  the  temperature  rises  as  before.  Repeated 
chills  and  hectic  phenomena  are  absent  from  this  form  of  infection.  If  they 
occur,  they  must  be  ascribed  to  secondary  infection,  usually  by  streptococci 
pyogenes,  or  to  the  local  necrosis  of  the  pleura)  which  precedes  the  forma- 
tion of  a  bronchial  fistula  or  an  empyema  necessitatis — events  which  are 
especially  frequent  in  empyema  due  to  the  pneumococci.  The  volume  of  the 
effusion  varies  from  two  to  five  or  even  six  litres.  It  cannot  be  regarded  as  a 
measure  of  the  gravity  of  the  case.  In  very  rare  cases  the  effusion,  purulent 
though  it  be,  undergoes  resorption  ;  very  frequently  it  becomes  encysted,  and 
in  a  considerable  proportion  of  the  cases  it  has  been  spontaneously  evacuated 
by  way  of  a  bronchial  or  thoracic  fistula. 

Purulent  Pleurisy  from  Infection  by  Streptococci. — This  group  of  cases 
includes  the  greater  number  of  secondary  empyemata.  The  pleural  inflamma- 
tion may  arise  during  the  course  of  the  primary  disease  or  after  it.  In  the 
former  case  the  empyema  is  insidious  in  onset,  its  symptoms  being  masked 
by  those  of  the  primaiy  disease,  and  it  may  remain  latent  for  a  considerable 
time  after  being  discovered  in  the  course  of  a  routine  physical  examination. 
If  the  pleurisy  be  primary,  which  is  very  rare,  or  if  it  occur  after  recovery 
from  the  primary  disease,  the  onset  is  abrupt,  and  fever  and  pain  are  promi- 
nent symptoms.  The  rise  of  temperature  is  rapid  and  considei'able.  It  may 
reach  105°  F.  or  higher.  After  a  few  days  it  falls  to  100°  F.  A  rise  quickly 
^  succeeds,  and  the  subsequent  range  is  charactex'ized  by  the  irregular  and  extreme 
exacerbations  and  I'emissions  which  attend  the  fever  of  suppuration.  The  with- 
drawal of  the  pus  is  followed  by  a  fall  of  the  temperature,  which  after  a  day 
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or  two  rises  again,  ooincidently  with  the  recurrence  of  the  signs  of  reaccumula- 
tion  of  the  effusion. 

The  constitutional  symptoms  are  severe.  They  consist  of  repeated  chills, 
profuse  sweating,  and  grave  disturbances  of  digestion  and  nutrition.  The 
quantity  of  the  effusion  is  usually  moderate,  not  often  exceeding  three  litres. 
The  tendency  of  the  effusion  to  reaccumulate  is  characteristic  of  this  form  of 
empyema,  which  does  not  undergo  resorption,  and  very  rarely  is  spontaneously 
evacuated  either  by  a  bronchial  fistula  or  by  the  formation  of  an  empyema 
necessitatis. 

Purulent  pleurisy  from  infection  by  Eberth's  bacillus  (bacillus  typhosus) 
alone  is  extremely  rare.  The  empyema  which  occurs  in  the  course  of  typhoid 
fever  is,  in  the  great  majority  of  the  cases,  due  to  streptococcus-infection,  and 
presents  the  symptoms  already  described  as  occurring  in  that  form  of  the 
disease. 

Purulent  pleurisy  due  to  simple  infection  by  staphylococci  is  likewise 
extremely  rare.  Cases  in  which  these  organisnis  are  encountered  in  association 
with  other  pyogenic  bacteria  are  common.  In  the  mixed  infections  the 
symptoms  are  those  of  the  more  severe  elements  of  infection.  Thus  the  com- 
paratively benign  pneumococcus-empyeraa  is,  by  accidental  secondary  infection 
of  the  effusion  in  exploratory  puncture  or  aspiration,  at  once  converted  into  the 
more  dangerous  streptococcus-empyema. 

Gangrenous  pleurisy  occurs  as  a  secondary  affection  in  the  sequence  of 
gangrene  of  the  lung.  It  is  occasionally  encountered  in  connection  with  embo- 
lism and  gangrenous  infarction  in  the  acute  infectious  diseases  and  in  septic 
pneumonia. 

Putrid  pleurisy  may  arise  independently  of  any  special  disease  of  the  lung. 
Saprophytic  bacteria  may  find  access  to  an  existing  effusion  in  operative  pro- 
cedures, or  may  infect  the  pleura  at  the  same  time  with  the  more  common 
pyogenic  bacteria,  as  in  the  case  of  abscess  of  the  lung  or  other  adjacent 
organ.  They  may  likewise  reach  the  pleura  by  the  rupture  of  a  pulmonary 
abscess  or  of  a  subpleural  vomica.  The  organisms  by  which  these  forms  of 
pleurisy  are  excited  are  various.  The  symptoms  are  grave.  If  the  onset  is 
sudden,  there  is  intense  and  prolonged  pleural  pain.  The  fever  rapidly  reaches 
a  high  range.  It  is  attended  with  moderate  morning  remissions,  followed  by 
intense  exacerbations  ushered  in  by  chills  and  followed  by  colliquative  sweating. 
Evidences  of  profound  toxaemia  quickly  appear.  There  is  extreme  prostration  ; 
the  face  is  pale,  often  cyanotic.  Tlie  tongue  quickly  becomes  dry  and  brown  ; 
vomiting  is  frequent  and  uncontrollable ;  diarrhoea  is  present. 

Any  of  the  foregoing  forms  of  purulent  pleurisy  may  occur  in  a  tuberculous 
individual.  They  present  no  especial  feature  under  such  circumstances,  save 
that  their  course  is  unfavorably  influenced  by  the  previous  illness  of  the  subject. 
They  cannot  be  regarded  strictly  as  tuberculous  pleurisies.  Those  empyemata 
which  are  due  to  tuberculosis  of  the  pleura  are  essentially  different  from  the 
forms  described,  and  merit  separate  consideration. 

They  begin  as  a  local  tuberculous  process  either  of  the  pleura  or  of  the 
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lung.  In  the  latter  case  they  come  on  early  in  the  disease,  very  often  without 
previous  symptoms,  sometimes  after  an  attack  of  haemoptysis.  Tuberculous 
pleurisy  runs  a  chronic  course.  Its  onset  is  usually  insidious,  and  its  evolution  is 
very  often  marked  by  the  mildness  of  the  symptoms.  In  other  words,  it  may 
for  a  long  time  be  latent.  The  effusion  is  at  first  sero-fibrinous.  It  not  rarely 
undergoes  resorption,  so  that  the  patient  is  able  to  resume  his  occupation.  But 
he  does  not  regain  his  health.  Little  by  little,  shortness  of  breath  returns  and 
oppression  increases.  While  quiet  the  patient  breathes  well  enough,  but  the 
slightest  exertion  brings  on  dyspnoea.  Meanwhile  nutrition  fails  and  ansemia 
becomes  pronounced.  Physical  examination  now  reveals  a  large  effusion, 
which  upon  aspiration  is  found  to  be  sero-piu'uleut  or  purulent.  Again 
the  symptoms  improve,  and  for  a  time,  sometimes  extending  over  months,  the 
patient  is  able  to  follow  his  ordinary  avocation.  But  he  is  not  well,  and  the 
reaccumulation  of  the  effusion  demands  repetition  of  the  aspiration  at  various 
intervals.  At  length  the  pulmonary  tuberculosis,  to  which  pleural  tuberculosis 
tends  or  with  which  it  is  associated,  shows  itself  and  runs  a  more  or  less  rapid 
course  to  the  fatal  termination,  or  acute  tuberculosis  develops,  or  the  patient 
succumbs  to  the  accidents  of  pulmonary  tuberculosis,  such  as  pneumothorax 
or  a  terminal  blood-spitting. 

It  is  a  remarkable  fact  that  in  a  large  proportion  of  the  cases  of  chronic 
empyema  which  are  tuberculous  the  exudate  is  sterile.  Culture-experiments 
sliow  neither  the  tubercle-bacillus  nor  the  microbes  of  suppuration.  Never- 
theless, the  development  of  tubercle  has,  in  animals,  frequently  followed  the 
intraperitoneal  inoculation  of  this  apparently  sterile  fluid. 

Physical  Signs. — The  physical  signs  of  empyema  are  practically  those 
already  described  as  present  in  sero-fibrinous  effusions.  A  few  special  points 
require  mention. 

The  paresis  of  the  muscular  wall  of  the  chest  is  greater  in  empyema  than 
in  sero-fibrinous  pleurisy.  The  diaphragm  sinks  lower,  the  intercostal  spaces 
are  more  likely  to  bulge,  and  the  mediastinum  retreats  to  a  greater  degree 
before  the  effusion,  so  that  the  heart  is  dislocated  to  a  greater  extent.  The 
chest  is  more  decidedly  enlarged  in  empyema.  The  integuments  are  more 
frequently  oedematous  and  the  superficial  veins  are  enlarged.  These  signs 
are,  as  a  rule,  more  marked  in  children  and  adolescents  than  later  in  life. 
In  children  distinct  bronchial  respiration  is  sometimes  heard  over  a  large 
purulent  effusion.  Whispering  pectoriloquy  is,  as  a  rule,  to  which  there 
are  numerous  exceptions,  not  heard  over  purulent  effusions — the  sign  of 
Baccelli. 

Pulsating  pleurisy  constitutes  a  curious  variety  of  pleurisy  with  effusion. 
The  phenomenon  has  long  been  known,  though  tlie  number  of  recorded  cases 
is  limited.  I  have  had  the  opportunity  of  studying  three  cases.  In  one  only 
among  the  recorded  observations  was  the  effusion  serous.  In  the  others  it  was 
purulent.  In  all  but  three  or  four  it  occupied  the  left  side.  The  characteristic 
phenomenon  is  pulsation  synchronous  with  the  cardiac  impulse.  The  cases  may 
be  arranged  in  two  groups  :  1,  intrapleural  pulsating  pleurisy,  in  which  the  pus 


ACUTE  PLEUBISY. 


521 


is  confined  within  the  pleura  and  the  pulsation  is  diffuse ;  and  2,  pulsating 
empyema  necessitatis,  characterized  by  a  subcutaneous  pulsating  tumor.  The 
cases  are  usually  of  long  standing.  Pneumothorax  may  be  present.  The 
heart  is  usually  much  displaced,  and  the  lung  upon  the  affected  side  greatly 
compressed.  Various  theories  have  been  advanced  to  explain  this  curious 
phenomenon,  none  of  which  is,  however,  sufficiently  comprehensive  to  account 
for  all  of  the  cases. 

Other  varieties  which  require  separate  consideration  are — 
Interlobar  Pleurisy. — It  is  probable  that  this  interesting  and  not  very 
uncommon  variety  is  a  sequel  of  an  antecedent  general  pleurisy,  in  the  course 
of  which  adhesions  have  been  formed  which  cut  off  the  interlobar  space  from 
the  general  pleural  sac.  It  is  more  frequent  on  the  right  than  on  the  left  side, 
and  in  children  than  in  adults.  The  abscess  thus  formed  is  frequently  situated 
between  the  upper  and  middle  lobes,  near  the  root  of  the  lung.  It  varies  in 
size  from  an  egg  to  an  orange,  but  may  attain  the  size  of  the  foetal  head.  It 
commonly,  after  a  period  of  ill-health  without  definite  symptoms  or  of  chest- 
symptoms  not  associated  with  definite  results  from  ordinary  methods  of  invest- 
igation, ruptures  into  a  bronchus.  If  the  abscess  be  of  considerable  size,  it 
presents  the  signs  of  an  abscess  of  the  lung,  for  which  it  may  readily  be  mis- 
taken. 

Diaphragmatic  Pleurisy. — The  pleurisy  involves  and  may  be  limited 
to  the  diaphragmatic  surface.  It  may  be  dry  or  there  may  be  effusion  either 
sero-fibrinous  or  purulent.  When  present  the  effusion  is  usually  of  small 
amount.  There  are  pain  low  down  in  the  side,  and  tenderness  upon  pressure 
at  the  point  of  insertion  of  the  diaphragm  at  the  tenth  rib.  The  remaining 
symptoms  are  those  of  an  acute  pleurisy.  If  the  effusion  be  purulent,  there 
may  be  oedema  of  the  lower  intercostal  spaces,  with  bulging. 

Encysted  Pleurisy. — The  effusion,  in  consequence  of  adhesion,  is  cir- 
cumscribed, or  divided  into  two  or  more  pockets  which  may  or  may  not 
^  communicate.  In  addition  to  the  interlobar  and  diaphragmatic  surfaces, 
the  encapsulated  effusion  may  occupy  various  positions.  It  may  be  next  the 
mediastinum  near  the  root  of  the  lung,  or  at  the  apex,  or,  again,  it  may  be  in 
the  posterior  or  postero-lateral  part  of  the  chest.  These  conditions  are  very 
difficult  to  diagnosticate,  and  are  frequently  discovered  not  by  clinical,  but  by 
anatomical  diagnosis.  The  exploratory  puncture  should  be  employed  in  every 
suspected  case. 

(c)  HEMORRHAGIC  Pleurisy. — Red  blood-corpuscles  may  be  detected  in 
the  exudate  of  any  acute  sero-fibrinous  pleurisy.  The  term  hsemorrhagic  pleu- 
risy is  used  to  designate  the  cases  in  which  there  is  an  admixture  of  blood  suf- 
ficient to  be  recognized  by  the  naked  eye.  The  term  "  hsemothorax  "  is  applied 
to  those  conditions  in  which  haemorrhage  into  the  pleura  follows  an  injury  to 
a  larger  intrathoracic  blood-vessel,  the  pressure  of  a  tumor  upon  the  veins,  or 
the  rupture  of  an  aneurism. 

Etiolog-y. — A  hsemorrhagic  effusion  may  occur  in  tuberculous  pleurisy  in 
consequence  of  the  great  vascularity  of  the  tuberculous  new-formation  upon  the 
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pleural  surface.  It  occurs  also  in  malignant  diseases  involving  the  pleura,  in 
cirrhosis  of  the  liver,  in  the  pleurisy  of  chronic  nephritis,  and  in  malignant 
cases  of  the  acute  infectious  diseases.  In  rare  instances  the  effusion  is 
bloody  in  individuals  previously  in  good  health,  and  in  whom,  after  aspira- 
tion, permanent  recovery  takes  place.  Blood  may  become  admixed  with  the 
effusion  in  consequence  of  a  wound  of  the  pulmonary  pleura  inflicted  by 
the  needle  of  the  aspirator,  and  it  is  likely  to  appear  toward  the  end  of 
the  aspiration  if  the  operation  be  unduly  prolonged  or  the  evacuation  be 
too  forcible. 

Course  and  Terminations. — Plastic  pleurisy  runs,  as  a  rule,  a  favorable 
course,  and  terminates  anatomically  in  the  formation  of  pleural  adhesions ; 
clinically,  in  recovery.  Evidences  of  the  presence  of  plastic  or  fibrinous  exu- 
dation may  be  detected  in  the  early  stage  of  pleurisy  with  effusion ;  but  the 
early  presence  of  the  signs  of  fluid  determines  the  nature  of  the  process. 
Sero-fibrinous  pleurisy,  which  in  a  majority  of  the  cases  is  unquestionably 
tuberculous,  frequently  terminates  in  spontaneous  resorption  and  permanent 
recovery.  In  other  instances  recovery  takes  place  after  the  aspiration  of  a 
portion  of  a  large  exudation,  the  relief  of  tension  apparently  being  imme- 
diately followed  by  restoration  of  the  function  of  the  lymph-vessels ;  in 
other  cases  the  withdrawal  of  a  large  part  of  the  fluid,  or  even  repeated 
aspiration,  may  be  followed  by  expansion  of  the  lung.  In  yet  other  instances 
the  fluid  becomes  purulent,  without  immediate  evidences  of  hectic,  and  the 
chronic  empyema — which  from  its  peculiar  symptoms  and  course  receives  the 
designation  of  cold  abscess  of  the  pleura — arises.  Under  proper  treatment 
recovery  may  occur  under  these  circumstances.  Nevertheless,  the  patients 
are  in  danger  of  developing  pulmonary  tuberculosis,  and  a  large  proportion 
sooner  or  later  succumb  to  that  disease. 

Empyema  is  a  very  serious  affection,  the  course  of  which  depends  greatly 
upon  the  nature  of  the  pyogenic  micro-organisms  to  which  it  is  due.  Cases 
due  to  simple  infection  by  the  pneumococcus  must  be  regarded  as  benign  ; 
those  caused  by  saprophytic  bacteria  as  in  the  highest  degree  unfavorable ; 
while  those  arising  from  streptococcous  infection  occupy  an  intermediate  posi- 
tion as  regards  their  danger  to  life.  Empyemata  due  to  mixed  infection  mani- 
fest a  gravity  and  persistence  derived  from  the  more  virulent  of  the  bacteria 
present  in  the  exudate. 

Small  emjjvemata,  especially  those  which  are  circumscribed,  may  undergo 
gradual  resorption,  with  thickening  of  the  pleura,  deposition  of  lime  salts,  and 
local  chest-retraction,  the  case  ending  in  recovery.  Recovery  may  also  fol- 
low the  evacuation  of  the  pus  by  a  bronchial  or  thoracic  fistula.  When  the 
lung  is  perforated  death  may  ensue  from  the  flooding  of  the  bronchial  tubes. 
A  fatal  issue  almost  always  follows  rupture  into  the  peritoneum. 

Diagnosis. — Acute  dry  or  plastic  ]>leurisy,  both  in  its  primary  and  sec- 
ondary forms,  is  recognized  without  difficulty.  The  stitch  in  the  side,  increased 
upon  deep  inspiration,  and  the  friction-sounds  suffice  for  the  diagnosis. 
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The  diagnosis  of  pleurisy  with  etfusion  involves  two  questions  :  First,  as 
to  the  presence  of  an  etfusion  ;  second,  as  to  its  nature. 

The  determination  of  the  first  of  these  questions  is  not  attended  with 
difficulty  in  massive  effusions  nearly  or  quite  filling  the  pleural  sac  and  causing 
displacement  of  adjacent  organs.  It  depends  upon  a  careful  consideration  of 
the  physical  signs  as  fully  set  forth  in  the  foregoing  pages  under  the  caption  of 
Symptomatology.  In  certain  cases  of  moderate  effusion  not  attended  by  dis- 
placement of  organs,  in  which  bronchophony  and  bronchial  breathing  are  pre- 
served over  the  area  of  dulness,  the  differential  diagnosis  between  effusion  and 
pneumonia  demands  circumspection.  It  is  not  in  all  cases  so  simple  a  matter  as 
the  textbooks  indicate.  As  a  general  rule — which  is,  however,  not  without 
exceptions — pneumonia  begins  more  abruptly  than  pleurisy,  with  an  intense 
and  prolonged  chill,  followed  at  once  by  high  fever,  dyspnoea,  and,  after  a 
time,  by  rusty  sputum.  There  are  differences  in  the  physical  signs  which  are 
constant  and  characteristic.  Flatness,  which  is  the  rule  over  an  effusion,  is  in 
contrast  with  the  dulness  of  pneumonia ;  there  is  in  pleurisy  a  distribution  of 
the  percussion-signs  different  from  that  of  those  of  pneumonia,  the  area  of  im- 
pairment of  resonance  in  the  former  being  bouncted  by  an  irregular  parabola, 
beginning  low  down  near  the  spine  and  abruptly  rising,  to  reach  its  highest 
point  toward  the  axilla,  while  the  dulness  in  pneumonia  not  infrequently 
conforms  to  the  outlines  of  a  lobe,  or  is,  at  all  events,  limited  by  an  interlobar 
sulcus.  A  sign  of  great  importance  in  effusion  is  the  diminution  or  absence 
of  vocal  fremitus.  Yet  the  fact  remains  that  the  occlusion  of  a  bronchus  by 
a  plug  of  tough,  fibrinous  exudate  will  in  cases  of  pneumonia  annul  for  the 
time  being  the  fremitus  over  the  corresponding  area.  In  cases  of  doubt  an 
exploratory  puncture  should  be  made.  With  proper  disinfection  of  the  instru- 
ment, the  skin  of  the  patient,  and  the  hands  of  the  operator — /.  e.  with  surg- 
ical cleanliness — this  procedure  is  not  attended  with  danger.  I  am  in  the 
habit  of  using  for  this  purpose  the  aspirator  instead  of  a  hypodermic  syringe. 
The  former  is  a  much  more  efficient  instrument  for  exploration,  and  if  fluid 
be  found  it  may  at  once  be  withdrawn,  in  part  or  wholly,  without  the  parade 
and  circumstance  of  a  second  operation  for  that  purpose. 

Hydrothorax  when  unilateral,  as  is  not  infrequent  in  cardiac  disease,  pre- 
sents the  physical  signs  of  an  effusion  due  to  pleural  inflammation.  The 
absence  of  friction-sounds,  of  stitch  in  the  side,  and  of  the  rise  in  temper- 
ature which  occur  in  acute  pleurisy  are  of  diagnostic  importance.  If  the 
effusion  be  large,  aspiration  may  be  performed,  and  the  question  whether  the 
fluid  be  an  exudate  or  a  transudate  be  determined  by  its  chemical  characters. 
On  the  right  side  abscess  of  the  liver  and  hydatid  cyst ;  on  the  left  a  large  per- 
icardial effusion  ;  on  either  side  an  intrathoracic  tumor,  may  simulate  pleural 
effusion.  The  differential  diagnosis  in  such  cases  must  be  made  by  a  systematic 
and  painstaking  analysis  of  the  physical  signs,  taken  together  and  studied  in 
relation  to  the  symptoms  and  history  of  the  case.  These  and  other  conditions 
not  only  present  many  of  the  signs  of  pleurisy  with  effusion,  but  they  also 
very  frequently  cause  that  affection,  so  that  we  encounter  the  association  of 
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pneumonia,  pericarditis,  various  tumors  of  the  thorax  and  of  the  right  lobe  of 
the  liver,  or  malignant  disease  of  the  lung  and  pleura,  with  fluid  exudate  in  the 
pleura — conditions  which  are  often  not  less  serious  than  difficult  of  diagnosis. 

The  question  as  to  the  presence  of  fluid  being  settled  in  the  affirmative,  that 
of  its  nature  may  be  decided  by  the  use  of  the  aspirator-needle  in  exploratory 
puncture.  Not  only  should  this  be  done  in  every  case  of  doubt,  but  it  should 
also  be  done  without  loss  of  time  in  every  large  efi'usion  and  in  all  cases  in 
which  resorption  is  unduly  delayed  or  in  which  the  constitutional  disturbance 
or  the  chest-symptoms,  especially  those  relating  to  the  circulation,  become 
urgent.  The  importance  of  bacteriological  investigation  of  the  fluid  is  not 
to  be  overlooked. 

The  special  micro-organism  or  micro-organisms  present  can  be  determined 
by  staining  and  culture ;  their  virulence  by  inoculation-experiments  upon 
animals. 

Clinically,  persistent  fever,  especially  with  great  oscillations  of  temperature, 
sweating,  and  rapid  anaemia,  will  arouse  a  suspicion  that  the  exudate  is  puru- 
lent. This  suspicion  is,  however,  not  always  confirmed.  In  fact,  the  reverse 
is  occasionally  found  to  be  the  case,  especially  in  children — namely,  that  pus  is 
present  with  little  or  no  fever,  and  in  absence  of  sweating,  and  with  only  mod- 
erate impairment  of  the  general  health.  Oedema  of  the  chest-wall  is  commonly 
indicative  of  the  presence  of  pus  in  the  pleural  cavity. 

Empyema  necessitatis  is  to  be  distinguished  from  subpleural  abscess  by  the 
presence  of  the  physical  signs  of  an  intrathoracic  effusion,  by  the  decrease  of 
volume  of  the  tumor  by  pressure,  and  by  the  fact  that  it  diminishes  upon  inspir- 
ation and  increases  upon  expiration.  Subpleural  abscess  may  occur  in  associa- 
tion with  empyema,  especially  in  children.  Its  resemblance  to  empyema  neces- 
sitatis, great  as  it  is,  is  merely  superficial  and  the  diagnosis  is  not  difficult.  Such 
an  abscess  may,  by  the  establishment  of  a  fistulous  communication  with  the 
pleural  cavity,  be  converted  into  an  empyema  necessitatis. 

Pulsating  empyema  has  been  mistaken  for  aneurism  of  the  aorta.  Only  in 
exceptional  cases  does  the  differential  diagnosis  between  these  two  conditions 
present  serious  difficulty.  Aneurism  of  the  aorta  bears  a  definite  relation  to 
the  central  long  axis  of  the  chest ;  its  invasion  of  regions  of  normally  clear 
percussion  is  circumscribed ;  it  is  usually  the  seat  of  murmurs  or  other  sounds 
synchronous  with  the  rhythm  of  the  heart.  The  signs  of  pulsating  empyema, 
whether  intrathoracic  or  an  empyema  necessitatis,  are,  on  the  other  hand,  almost 
always  upon  the  left  side  and  at  a  distance  from  the  median  line  ;  the  dulness 
is  uniformly  at  the  base  of  the  chest  and  extended,  and  murmurs  are  not 
present.  Empyema  necessitatis  is  influenced  by  pressure  and  respiratory 
movement  of  the  chest-wall ;  aneurism  is  not. 

Prognosis. — The  prognosis  of  primary  acute  fibrinous  pleurisy  is  favorable. 
That  of  the  secondary  form  is  de])endent  upon  the  nature  of  the  primary  affec- 
tion.   Chronic  dry  pleurisy  will  be  fully  described  at  a  following  page. 

The  prognosis  of  pleurisy  with  effiision  depends  largely,  when  the  affection 
is  primary,  upon  the  character  of  the  bacteria  causing  the  process,  and  upon 
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the  promptness  and  thoroughness  of  the  treatment.  In  sero-fibriuoiis  pleurisy 
the  prognosis  as  regards  immediate  recovery  is  favorable.  A  large  proportion  of 
the  cases  end  in  restoration  to  health,  and  many  of  them  in  permanent  recovery. 
In  empyema  the  outlook  is  much  more  grave.  In  simple  pneumococcus- 
infection  the  mortality  does  not  exceed  2  per  cent. ;  in  streptococcus  'and  mixed 
infection  it  reaches  25  per  cent.  Tuberculous  empyema  is  essentially  a  chronic 
affection,  and  the  prognosis  is  more  favorable  as  regards  prolongation  of  life 
than  restoration  to  health. 

Secondary  empyemata  are  of  various  significance.  They  add  to  the  dangers 
of  the  processes  in  association  with  which  they  arise,  and  their  occurrence  is 
frequently,  especially  in  septic  diseases,  the  immediate  herald  of  dissolution. 
The  deformities  and  disabilities  Avhich  follow  cured  empyemata  are  not  always 
incompatible  with  the  enjoyment  of  a  fair  degree  of  health  and  prolonged  life. 

Treatment. — Dry  Pleurisy. — The  treatment  is  symptomatic.  The  con- 
stitutional reaction  is,  as  a  rule,  neither  severe  nor  prolonged.  The  main 
indications  are  the  stitch  in  the  side  and  the  restricted  respiratory  movement, 
which  is  largely  due  to  the  pain.  The  fever  and  the  attendant  derangement 
of  the  secretions  may  demand  medication.  The  analgesic  antipyretics,  anti- 
pyrin,  phenacetiu,  and  acetanilid,  fulfil  here,  as  in  other  acute  febriles  states 
attended  with  pain,  a  double  indication.  Dia]>horetics,  as  Dover's  powder  or 
mixtures  containing  solution  of  ammonium  acetate,  sweet  spirit  of  nitre,  and, 
if  necessary,  tincture  of  aconite,  which  are  also  diuretic,  appear  in  many  cases 
to  be  followed  by  favorable  effects,  and  may  sometimes  be  the  means  of  avert- 
ing effusion  into  the  pleura.  In  all  cases  prompt  purgation  by  means  of  a 
saline,  or  preferably  by  calomel,  is  called  for.  The  pain  in  the  side  and  the 
associated  dyspnoea  may  be  controlled  by  the  hypodermic  injection  of  mor- 
phine, which  may  be  repeated  from  time  to  time  in  diminishing  doses  as  the 
pain  recurs.  No  other  remedy  for  this  purpose  is  at  once  so  convenient  and 
efficient.  Morphine  may' be  administered  by  the  mouth  or  small  doses  of 
Dover's  powder  may  be  given  at  intervals.  Leeching  over  the  seat  of  ])ain  is 
frequently  followed  by  relief,  and  in  suitable  cases  in  children  is  especially  use- 
ful. Six  or  eight  leeches  may  be  ajjplied,  and  the  abstraction  of  blood 
controlled  as  soon  as  the  pain  ceases.  In  young  children  not  more  than  two 
or  three  leeches  should  be  used.  Dry  or  wet  cupping  is  less  used  than  for- 
merly. These  measures  may  be  followed  by  mustard  plasters,  turpentine  stupes, 
the  application  of  stimulating  liniments,  or  the  temporary  application  of  hot 
poultices.  The  last  should  not  be  continuously  employed.  The  application  of 
cold  by  means  of  ice-bags  sometimes  relieves  pain,  and  may  exercise  a  favor- 
able influence  upon  the  circulation  of  the  inflamed  pleura.  The  continuous  use 
of  cold  compresses  is  inconvenient  and  unnecessary.  Later,  the  pain  may  render 
it  desirable  to  fix  the  side  by  means  of  overlapping  strips  of  adhesive  plaster 
applied  as  in  the  treatment  of  fracture  of  the  ribs.  Continuing  pain  often  yields 
to  flying  blisters.  If  the  symptoms  are  severe,  the  patient  should  stay  in 
bed. 

Sero-fibrinous  Pleurisy. — Pleurisy  with  Effusion. — The  signs  of  the 
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accumulation  of  a  fluid  exudate  do  not  enable  us  to  know  its  nature,  nor  do 
the  constitutional  symptoms  in  all  cases  supply  definite  criteria  by  which  to 
determine  this  question.  If  the  onset  of  the  illness  be  moderately  acute,  the 
fever  not  intense  and  of  short  duration,  sweating  absent,  and  anaemia  not 
marked,  tlie  presumption  is  in  favor  of  a  sero-fibrinous  exudate,  especially  if 
the  whispered  voice  be  transmitted  in  auscultation.  All  these  conditions  may, 
however,  obtain  in  the  presence  of  a  purulent  effusion.  For  a  time  medicinal 
means  may  be  employed  with  the  hope  of  promoting  the  resorption  of  the 
fluid — a  result  which  is  fortunately  common  enough.  These  measures  consist — 

First,  in  the  employment  of  systematic  counter-irritation  upon  the  affected 
chest.  This  may  be  accomplished  by  means  of  tincture  of  iodine,  painted  over 
a  considerable  surface,  or,  better,  over  a  small  area,  night  and  morning  until 
the  skin  becomes  slightly  inflamed,  when  a  new  spot  is  similarly  treated  ;  or  a 
series  of  small  blisters  may  be  applied  in  succession. 

Second,  in  the  administration  of  drugs  supposed  to  act  directly  in  promot- 
ing resorption.  Mercurials  were  at  one  time  much  used,  but  are  now  generally 
abandoned.  Potassium  iodide,  until  recently  strongly  advocated  in  the  treat- 
ment of  pleural  effusion,  appears  to  be  falling  into  disfavor. 

Third,  in  the  method  of  elimination.  Drugs  acting  vigorously  upon  the 
skin,  the  kidneys,  and  the  intestinal  tract  are  selected.  The  theory  is  that 
which  underlies  the  use  of  these  remedies  in  dropsy  and  anasarca.  If  the 
blood-serum  is  concentrated  by  depletion,  the  tendency  to  regain  its  normal 
consistency  will  lead  to  the  absorption  of  the  fluid  from  the  tissues  so  long 
as  fluid  is  given  sparingly  by  the  mouth.  This  mode  of  treatment  has  a 
basis  of  reason,  and  is  often  followed  by  prompt  improvement.  It  may, 
however,  readily  be  carried  to  an  extreme,  and  therefore  requires  the  exercise 
of  caution. 

Diaphoresis  may  be  excited  by  the  hot-air  or  vapor  bath  repeated  daily,  by 
the  administration  of  salicylic  acid  or  the  salicylates,  by  antipyrin,  and  finally 
by  the  hypodermic  injection  of  pilocarpine  once  a  day.  Due  regard  nuist 
be  had  to  the  depressing  effect  of  all  these  measures  upon  the  circulation  and 
to  the  danger  of  the  toxic  effects  of  these  powerful  drugs. 

Diuresis  may  be  favored  by  the  use  of  potassium  citrate  or  acetate,  and  in 
children  by  sweet  spirit  of  nitre.  Digitalis  is  especially  useful  as  a  diuretic, 
and  squill  is  employed  with  advantage.  Infusions,  mineral  waters,  and  other 
medicaments  which  contain  much  fluid  capable  of  acting  freely  upon  the 
kidneys  are  contraindicated,  as  by  supplying  fluid  to  the  blood  they  defeat 
the  object  for  which  the  diuresis  is  provoked.  The  amount  of  fluid  ingested 
inust  be  carefully  estimated  and  compared  with  the  daily  excretion  of  urine, 
which  it  should  never  be  allowed  to  exceed,  save  when  there  is  excessive 
sweating  or  profuse  v/atery  discharges  from  the  bowels. 

It  was  formerly  the  custom  to  use  such  active  purgatives  as  elaterium,  croton 
oil,  large  doses  of  colocynth  or  senna  and  the  compound  powder  of  jalap. 
These  urgent  and  often  injurious  drugs  have  given  place  to  salines  in  concen- 
trated solution,  which  deplete  the  blood  of  its  watery  constituents  with  equal 
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efficiency,  more  certainty,  and  less  danger.  For  the  systematic  use  of  salines 
in  dropsies  and  serous  effusions  the  profession  is  indebted  to  Matthew  Hay, 
Every  morning  or  every  second  morning,  according  to  the  effect  and  the 
patient's  power  of  endurance,  from  half  an  ounce  to  an  ounce  of  magnesium 
sulphate  is  given  in  as  little  water  as  possible  an  hour  before  breakfast. 
Copious  watery  stools  are  produced.  Rochelle  salt  may  be  used  in  the 
same  manner. 

To  render  this  method  of  treatment  effective  it  is  necessary  to  reduce  the 
quantity  of  liquid  consumed  by  the  patient  to  a  minimum.  Not  more  than 
ten  ounces  of  fluid  are  allowed  during  twenty-four  hours.  It  may  consist  of 
water  or  milk  or  a  little  wine  or  spirits  well  diluted.  The  diet  should  be  com- 
posed of  roast  or  boiled  meats,  dry  bread,  and  eggs.  Fruits  and  fresh  vegeta- 
bles are  prohibited.  Sugar,  salt,  except  sparingly,  and  salted  foods  are  to  be 
avoided  as  unnecessarily  increasing  the  privation  arising  from  so  great  a 
restriction  of  fluid. 

This  dry  diet,  as  it  is  called,  .should  not  be  long  enforced,  especially  in  con- 
nection with  the  free  elimination  of  fluid.  If  resorption  begins  in  a  station- 
ary exudate,  it  usually  proceeds  rapidly.  The  diet,  apart  froni  the  reduction 
of  fluid,  should  be  highly  digestible  and  nutritious.  In  children  a  dry  diet  is 
scarcely  practicable.  Milk,  meat-juices,  the  peptonoids,  gruels,  and  wine  or 
brandy  are,  on  the  other  hand,  to  be  generously  supplied.  Syrup  of  iron 
iodide  is  especially  useful  in  the  treatment  of  the  pleural  effusions  of  childhood. 
In  adults  iron  is  also  useful  during  and  subsequent  to  the  stage  of  resorption, 
at  which  period  digitalis,  strychnine,  and  the  vegetable  bitters  are  indicated. 
Change  of  climate,  an  open-air  life,  gentle  mountain-climbing,  and  respiratory 
gymnastics  are  desirable,  especially  for  those  predisposed  to  pulmonary  tuber- 
culosis. 

If  the  effusion  remains  stationary  or  continues  to  increase,  whenever  it 
reaches  to  the  level  of  the  second  rib,  and  promptly  upon  the  supervention 
of  such  evidences  of  grave  disturbances  of  the  respiration  and  circulation  as 
orthopnoea  and  cyanosis,  an  exploratory  puncture  must  be  practised.  For  this 
purpose  the  aspirator,  as  pointed  out  upon  a  preceding  page,  ought  to  be  em- 
ployed in  preference  to  the  hypodermic  syringe.  At  a  single  operation  we 
may  then  determine  the  presence  of  fluid,  its  character,  and  remove  some  part, 
or  even  the  greater  part,  of  it. 

Immediate  aspiration  becomes  imperative  when  the  effusion  is  found  to  be 
complicated  with  pericarditis,  valvular  heart-disease,  or  pneumonia.  Nor  does 
fever  constitute  a  contraindication.  When  the  course  of  the  temperature,  the 
gravity  of  the  symptoms,  and  the  development  of  oedema  of  the  chest-wall 
render  the  diagnosis  of  purulent  pleurisy  extremely  probable,  aspiration  should 
be  at  once  performed,  with  the  purpose  of  securing  the  patient  temporary  relief 
and  obtaining  information  concerning  the  character  of  the  effusion,  upon 
which  to  base  future  treatment.  The  dangers  of  aspiration  properly  per- 
formed are  insignificent ;  those  of  delay  in  large  effusions  are  of  the  gravest 
kind. 
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The  operation  is  a  simple  one.  Complete  surgical  antisepsis  is  obligatory. 
The  point  of  election  for  the  introduction  of  the  needle  is  the  seventh  inter- 
space in  the^  line  of  the  posterior  axillary  fold.  The  patient  should  assume 
the  sitting  posture,  with  the  hand  of  the  affected  side  upon  the  opposite 
shoulder,  and  should  be  supported  by  an  assistant.  The  aspirator  should 
in  every  instance  be  tested  immediately  before  the  operation.  The  needle — and 
the  medium  rather  than  the  smaller  sizes  are  preferable,  even  in  exploratory 
operations — is  to  be  guarded  by  the  fingers  against  too  deeply  entering  the 
chest,  and  thrust  with  a  quick  motion  through  the  tissues  just  above  the 
upper  border  of  the  i-ib.  At  this  point  there  is  no  possibility  of  wounding 
the  intercostal  artery — a  danger  which,  owing  to  its  lying  in  a  groove  at  the 
lower  border  of  the  ribs,  is  under  any  circumstances  rather  theoretical  than  prac- 
tical. The  possibility  of  puncturing  the  diaphragm  and  engaging  the  point 
of  the  needle  in  the  liver  on  the  right  side  and  in  the  spleen  on  the  left  is 
to  be  considered,  and  avoided  by  advancing  the  needle  slightly  in  an  upward 
direction.  Efforts  to  diminish  the  sensibility  of  the  skin  by  the  applica- 
tion of  ice,  sprays  of  ether,  etc.,  the  injection  of  cocaine,  are  attended  with 
at  least  as  much  suffering  as  the  puncture  without  such  attempts  at  local 
anesthesia,  and  unnecessarily  prolong  the  operation.  I  therefore  avoid  them. 
The  fluid  should  be  slowly  withdrawn,  its  flow  being  from  time  to  time  inter- 
rupted by  compressing  the  conducting  tube. 

In  large  effusions,  especially  if  recent,  a  litre  or  a  litre  and  a  half  may  often 
be  slowly  withdrawn  without  symj^toms  of  distress.  Beyond  this  amount 
caution  is  to  be  observed.  Before  and,  if  necessary,  during  the  aspiration 
small  quantities  of  wine  or  spirits  may  be  administered,  and  at  its  conclusion 
a  hypodermic  injection  of  morphine.  It  is  not  good  practice  to  push  attempts 
at  the  withdrawal  of  the  fluid  to  an  extreme.  In  many  cases  the  removal  of 
a  portion  appears  to  relieve  the  lymphatic  vessels  of  mechanical  pressure  and 
permit  them  to  resume  their  functions.  Among  the  indications  for  the  imme- 
diate arrest  of  the  process  of  aspiration  are  urgent  dyspnoea,  repeated  and 
distressing  cough,  great  pain,  faintness  or  syncope,  and  the  appearance  of 
blood  in  the  fluid.  Sudden  death  has  occurred  during  aspiration,  an  accident 
little  likely  to  occur  if  the  withdrawal  of  fluid  is  at  once  stopped  upon  the 
appearance  of  the  above  symptoms,  and  rare  at  any  rate — far  more  so  than  in 
neglected  large  effusions.  Cases  have  been  described  in  which  after  aspiration 
great  dyspnoea,  attended  with  a  profuse,  thin,  frothy  sputum — expectoration 
albamineuse — has  proved  rapidly  fatal.  This  accident  has  been  attributed  to 
oedema  of  the  lung.  It  is  extremely  rare.  The  needle  is  to  be  withdrawn  by 
a  quick  movement,  as  it  was  introduced.  The  finger  is  to  be  pressed  over  the 
point  of  puncture  until  a  bit  of  adhesive  plaster  is  applied.  Recovery  fre- 
quently follows  a  single  aspiration.  In  other  cases  the  operation  must  be 
repeated.  If  several  repetitions  are  necessary  at  intervals,  recovery  is  not 
likely  to  occur,  even  when  for  a  long  time  the  exudate  remains  only  slightly 
turbid.  After  a  while  such  cases — usually  tuberculous — merge  into  empy- 
ema. 
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Purulent  Pleurisy. — The  treatment  of  empyema  consists  in  free  drain- 
age and  antisepsis.  Cases  due  to  simple  infection  by  the  pneumococcus,  as 
shown  by  bacteriological  examination  of  the  pus,  especially  in  infants,  occa- 
sionally end  in  recovery  in  a  short  time  after  a  single  aspiration.  Such  cases 
not  infrequently  also  get  well  after  the  discharge  of  the  pus  by  way  of  a  bron- 
chial fistula.  Notwithstanding  these  facts,  we  may  lay  down  the  rule  that  if 
the  fluid  be  found  upon  exploratory  puncture  to  be  purulent  and  if  after  evacu- 
ation it  reaccumulates,  the  empyema  is  to  be  treated  as  an  abscess,  without 
further  delay,  by  free  opening  and  drainage.    For  several  years  I  have  used 


for  this  purpose  a  short,  wide  trocar  and  canula.  Upon  the  withdrawal  of  the 
former  a  soft  catheter,  No.  18,  French,  is  introduced,  and  over  this  the  canula 
is  withdrawn.  The  catheter  is  retained  in  place  by  threads  attached  to  the 
small  safety-pin  by  which  it  is  prevented  from  slipping  into  the  cavity  of  the 
chest.  These  threads  are  attached  to  strips  of  adhesive  plaster,  aikl  the  side 
is  dressed  with  a  large  mass  of  suitable  absorbent  antiseptic  material,  which  is 
to  be  renewed  once  or  twice  a  day.  The  catheter  must  be  so  arranged  as  to 
secure  free  drainage.  The  success  of  the  treatment  depends  upon  the  thorough- 
ness of  the  drainage.  If,  as  the  chest  sinks  in,  the  ribs  nip  the  catheter,  a 
portion  of  one  or  two  of  them  must  be  excised.  Irrigation  is  not  necessary 
under  ordinary  circumstances ;  it  is  dangerous.  I  have  seen  a  man  seized  with 
convulsions  and  die  in  a  few  minutes  during  cautious  irrigation  of  the  left  chest, 
which  had  been  practised  from  day  to  day  for  more  than  a  week.  Only  in 
putrid  or  gangrenous  empyema  is  irrigation  justifiable.  After  a  time  the  tube 
is  shortened,  and  at  length  withdrawn.  Retraction  of  the  chest  usually  follows. 
Very  often  the  cure  is  complete.  The  same  result  may  be  achieved  by  the  free 
incision  of  an  intercostal  space.  Pneumothorax  of  course  at  once  occurs — a 
circumstance  which  need  give  no  concern,  as  it  is  essential  to  the  treatment  and 
cannot  be  prevented.  The  cavity  of  the  pleura,  which  is  simply  a  huge  abscess- 
cavity,  closes  by  the  gradual  approximation  of  its  walls  ;  the  lung  expands,  the 
mediastinum  is  drawn  to  the  alfected  side,  the  diaphragm  rises,  the  chest-wall 
sinks  in.  As  the  fistula  caused  by  the  operation,  whether  by  the  puncture  of 
a  trocar  or  by  incision,  must  persist  until  the  cavity  is  obliterated,  it  should  be 
made  at  a  higher  level  than  is  reached  by  the  diaphragm  in  that  process — 


Fig.  41. 


Trocar  and  Canula— actual  size. 
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namely,  in  the  fifth  or  sixth  interspace.  The  drainage  of  the  cavity  and 
the  expansion  of  the  compressed  hing  are  aided  by  systematic,  frequent 
■deep  inspiratory  efforts.  The  patient  may  do  much  for  himself  by  the  method 
■of  Ralston  James,  which  has  for  some  time  been  successfully  used  in  the  wards 
of  the  German  Hospital.  Two  large  bottles  are  fitted  with  rubber  stoppers 
perfoT-ated  for  glass  tubes.  By  blowing  into  one  of  them  by  means  of  a  suit- 
able mouthpiece,  the  water  which  it  contains  is  forced  into  the  other  bottle. 
This  process  is  repeated  several  times  daily.  The  water  should  contain  some 
disinfectant,  and  must  be  frequently  changed.    If  the  lung  fail  to  expand,  as 


Fig.  42. 


Arrangement  of  Bottles  for  forced  Expiration. 


is  likely  to  be  the  case  in  old  empyemata,  the  operation  of  Estlander  should  be 
performed  by  the  surgeon.  This  operation  consists  in  the  resection  of  several 
ribs  between  the  third  and  the  eighth  in  the  lateral  region  of  the  chest  to  the 
extent  of  an  inch  or  more.  It  facilitates  the  approach  of  the  chest-wall  to  the 
iraperfeotly  expanded  lung,  and,  while  adding  to  the  deformity,  it  diminishes  or, 
in  successful  cases  does  away  with,  the  pus-forming  surface,  and  prevents  or 
retards  amyloid  disease  and  the  cachexia  of  suppuration.  Estlander's  opera- 
tion yields  better  results  in  early  than  in  later  life. 

The  presence  of  pus  in  the  pleural  sac  constitutes  an  indication  for  opera- 
tive interference,  against  which  the  gravest  symptoms  cannot  be  regarded  as 
of  weight.  Free  opening  of  the  pleural  cavity  by  the  trocar  or  by  incision  lias 
resulted  in  recovery  in  cases  in  which  profound  anaemia,  extreme  emaciation, 
hectic,  dyspnoea,  and  a  feeble  and  frequent  pulse  have  seemed  the  indications 
of  impending  death. 

n.  Chronic  Pleurisy. 

As  in  the  case  of  acute  pleurisy,  two  anatomical  forms  are  met  with  :  1, 
chronic  dry  pleurisy ;  and,  2,  chronic  plcuri.sy  wnth  effusion.  The  latter 
includes  (a)  chronic  sero-fibrinous  pleurisy,  which  is  in  the  greater  number  of 
cases  tuberculous ;  and  {h)  chronic  empyema,  which  is  sometimes  due  to  strep- 
tococcus-infection, sometimes  to  mixed  infection,  to  which  the  streptococcus 
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imparts  the  chief  peculiarities,  and  yet  more  frequently  is  tuberculous.  Chronic 
pleurisy  with  eflPusion  has  been  fully  described  in  the  foregoing  pages. 

Chronic  dry  pleurisy  occurs  as  a  sequel  of  pleurisy  with  effusion  and  as  an 
independent  affection — primitive  dry  pleurisy.  Occurring  after  pleural  effu- 
sions, it  explains  the  retraction  and  deformities  of  the  chest  so  common  after 
recovery.  As  the  pleural  exudate  is  absorbed  or  upon  its  withdrawal,  the 
layers  of  the  pleura  become  agglutinated  by  the  fibrin  upon  their  surfaces, 
organization  takes  place,  and  a  thick  layer  of  connective  tissue,  with  pro- 
longations into  the  interlobular  septa  of  the  lung,  is  formed. 

This  altered  and  thickened  pleura,  the  layers  of  which  are  completely 
fused,  sometimes  contains  small  cysts  filled  with  clear  fluid,  and  occasionally 
collections  of  inspissated  pus  in  which  lime  salts  have  been  deposited.  The 
lung  is  not  fully  expanded,  and  in  advanced  cases  remains  compressed,  per- 
manently atelectatic,  and  is  gradually  converted  into  a  fibroid  mass.  In 
young  subjects  the  lung  may  after  a  time  ex])and,  the  retraction  of  the  chest 
disappear,  and  complete  recovery  follow.  The  process  involves  the  base  of 
the  chest,  and  causes  diminished  respiratory  murmur.  It  occurs  after  sero- 
fibrinous effiisions  and  after  empyemata.  The  greatest  thickening  of  the  pleura 
and  the  most  marked  deformity  of  the  chest  are  encountered  in  cases  of  long- 
neglected  empyema  in  which  recovery  has  ultimately  taken  place.  This  con- 
dition is  not  incompatible  with  fairly  good  general  health. 

Primitive  Dry  Pleurisy. — Three  forms  are  encountered  : 

First.  Simple  adhesions  of  the  pleura,  undergoing  organization,  uniting  the 
pleural  surfaces  either  in  patches  or  extensively  by  layers  of  varying  firmness 
or  density,  but  not  involving  the  connective-tissue  framework  of  the  lung  or 
causing  changes  in  the  pulmonary  tissue  on  the  one  hand,  or  deformity  of  the 
chest  on  the  other.  This  form  of  primitive  dry  pleurisy  may  follow  ordinary 
acute  plastic  pleurisy  or  may  l)egin  insidiously,  being  chronic  from  the  outset. 
It  may  be  primary  or  secondary.  The  pleurisy  of  pneumonia,  which  always 
gives  rise  to  adhesions,  is  an  example  of  secondary  dry  pleurisy  of  this  form. 
When  recent  and  extensive,  this  form  of  pleurisy  causes  a  sensation  of  hindrance 
in  deep  breathing  and  uneasy  dragging  pains.  Later  it  occasions  neither  morbid 
physical  signs  nor  symptoms.  Respiration  is  little  interfered  with  in  many  cases 
in  which  upon  post-mortem  examination  the  adhesions  are  found  to  be  universal. 

Second.  Tuberculous  primitive  dry  pleurisy.  This  form  is  a  constant 
accompaniment  of  chronic  pulmonary  tuberculosis.  It  progi-esses  step  by  step 
as  the  process  of  tuberculization  invades  the  lung.  Hence  it  is  common  and 
usually  most  advanced  at  the  apices,  where  the  thickening  of  the  fused  pleural 
membranes  may  reach  five  or  six  millimetres.  It  is  frequently  universal.  The 
interlobular  septa  are  affected,  and,  together  with  tuberculous  infiltration  and 
caseation,  there  is  always  more  or  less  fibroid  change  in  the  lung.  One  pleura 
only  may  be  affected,  or  the  process  may  be  present  in  both.  There  is  retrac- 
tion of  the  chest-wall,  more  marked  at  those  points  which  correspond  to  the 
greatest  thickening  of  the  pleurte. 

Another  form  of  chronic  tuberculous  dry  pleurisy  is  that  in  which  the 
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pleural  surfaces  are  the  seat  of  primary  infection,  the  lung  not  being  involved 
until  late  in  the  course  of  the  disease.  The  pleura  is  more  or  less  extensively 
studded  with  tubercles,  and  shows  vascular,  new-formed  fibroid  tissue ;  older, 
firm  fibroid  adhesions ;  and  at  points  masses  of  caseating  infiltrated  tissue. 
One  or  both  sides  may  be  involved.    This  form  of  pleurisy  is  very  rare. 

Third.  There  is  a  form  of  primitive  dry  pleurisy  with  great  thickening 
which  requires  separate  description.  It  begins  insidiously  in  persons  of  mid- 
dle age.  Most  of  the  cases  reported  have  occurred  in  males.  There  is  per- 
sistent pain  at  the  base  of  the  chest,  together  with  the  signs  of  dry  pleurisy. 
The  aflPection  is  unilateral.  Effusion  does  not  occur.  The  area  over  which 
friction-sounds  are  heard  becomes  gradually  more  and  more  extended  ;  the 
resonance  at  the  base  becomes  impaired ;  there  is  feeble  and  distant  breathing ; 
respiratory  movement  is  restricted  ;  and  progressive  retraction  of  the  side  takes 
place.  The  general  health  is  at  first  not  greatly  impaired.  There  is  no  eleva- 
tion of  temperature,  and  the  pulse-rate  is  not  accelerated.  Nutrition,  color, 
and  energy  may  for  years  remain  little  aflPected.  Intercurrent  attacks  of  bron- 
chitis occur,  and  chronic  bronchitis  attends  the  later  course  of  the  disease. 
Dyspnoea,  especially  upon  exertion,  is  a  prominent  symptom.  The  urine  is 
almost  always  slightly  albuminous.  The  duration  is  from  five  to  thirty  years. 
The  condition  persists  despite  treatment.  The  pleura  is  greatly  thickened, 
especially  at  the  base.  Its  layers  are  fused,  and  it  is  continuous  with  dense 
and  thick  fibrous  bands  which  traverse  the  sclerosed  tissue  of  the  lung. 
Bronchiectasis  of  all  three  varieties,  globular,  fusiform,  and  cylindrical,  is 
encountered,  though  in  some  cases  it  has  been  absent. 

Sir  Andrew  Clark  ^  who  has  ably  defended  the*  opinion  that  this  form  of 
primitive  dry  pleurisy  is  non-tuberculous,  arranges  the  pathological  changes  in 
four  groups :  Neo-plastic  pleuritic  membranes,  the  fibroid  linig,  the  bronchi- 
ectatic  lung,  and  the  fibroid  phthisical  lung.  These  cases  do  not  differ  either 
clinically  or  in  their  pathological  anatomy  from  the  condition  which  on  the  one 
hand  follows  certain  forms  of  pleural  effusion,  both  sero-fibrinous  and  puru- 
lent, ending  in  recovery  ;  or  on  the  other  hand,  from  that  found  in  some  of 
the  cases  of  so-called  pleurogenous  chronic  interstitial  pneumonia.  They  cause 
alarm  because  they  are  often  regarded  as  of  tuberculous  origin.  In  point  of 
fact,  the  etiology  of  this  group  of  pleurisies  remains  a  matter  of  dispute.  In 
some  of  the  cases  the  presence  of  tuberculous  infiltration  of  portions  of  the 
lung,  with  caseous  softening  and  cavities,  points  to  a  process  which  may  have 
been  tuberculous  from  the  beginning ;  in  others  neither  tubercles  nor  tubercle- 
bacilli  have  been  discovered.  Nevertheless,  there  are  those  who  regard  this 
primitive  chronic  progressive  fibrosis  of  the  pleura  and  lung  as,  in  a  majority 
of  the  cases,  a  manifestation  of  tuberculosis. 

Pneumothorax. 
Synonyms. — Hydro-pneumothorax  ;  Pyo-pneumothorax. 
Definition. — Air  in  the  pleural  sac.    Air  alone  is  present  in  very  rare 
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instances.  In  the  vast  majority  of  cases  the  conditions  are  such  that,  together 
with  the  air,  there  is  either  a  serous  effusion  (hydro-pneumothorax),  or  pus 
(pyo-pneumothorax).  When  blood  is  associated  with  air  in  the  pleura,  the  con- 
dition is  designated  hserao-pneumothorax. 

Etiolog-y. — Air  may  iind  access  to  the  pleural  cavity  (1)  through  a  perfor- 
ating lesion  of  the  parietal  pleura ;  (2)  through  such  a  lesion  of  the  visceral 
pleura. 

(1)  Pneumothorax  occurs  (a)iin  penetrating  wounds  of  the  chest- wall ;  (6)  in 
subpleural  abscesses  opening  into  the  pleura  and  externally ;  and  (c)  in  perfor- 
ation of  the  pleura  through  the  diaphragm,  which  occurs  most  commonly  as 
a  result  of  perforating  ulcer  of  the  stoma,ch,  with  secondary  abscess-formation, 
less  commonly  from  malignant  disease  of  the  stomach  or  colon,  and  comparatively 
rarely  in  consequence  of  abscess  of  the  liver.  Perforation  of  the  pleura  may 
occur  also  in  carcinoma  of  the  oesophagus. 

(2)  The  lesions  of  the  visceral  pleura  which  result  in  pneumothorax  are — 
(a)  Rupture  of  the  lung  from  traumatism,  especially  contusions  of  the  chest. 
(6)  Spontaneous  rupture  of  air-vesicles  from  straining ;  the  air  in  the  pleura 
may  undergo  resorption,  and  recovery  take  place ;  more  commonly  pleurisy 
and  effusion  result,  (c)  Rupture  of  emphysematous  air-vesicles,  either  in  ^cute 
emphysema,  such  as  occurs  in  pertussis,  or  in  .the  chronic  form  of  the  disease. 
{d)  Gangrene  of  the  lung,  pulmonary  abscess,  hgemorrhagic  infarct,  hydatids, 
and  cancer.  These  are  among  the  rarer  morbid  conditions  which  cause  pneu- 
mothorax, (e)  Pulmonary  tuberculosis ;  this  is  by  far  the  most  common 
cause — 90  per  cent,  of  all  cases ;  the  precise  anatomical  condition  is  local 
necrosis  of  the  pleura  involved  in  a  caseating  mass,  or  the  rupture  of  the  wall 
of  a  cavity  situated  at  the  periphery  of  the  lung.  (/)  Perforation  of  the  lung 
from  the  side  of  the  pleura ;  this  accident  occurs  only  in  empyema,  and  results 
in  a  bronchial  fistula. 

Whether  or  not  pneumothorax  may  arise  in  consequence  of  the  evolution 
of  gas  from  a  decomposing  pleural  exudate  has  been  a  matter  of  dispute. 

Pneumothorax  is  more  frequent  in  males  than  in  females.  It  may  occur 
at  any  period  of  life  from  infancy  onward,  but  is  much  more  common  iu 
adults. 

Morbid  Anatomy. — The  condition  is  encountered  upon  the  left  side  in  a 
greater  number  of  instances  than  upon  the  right.  Not  infrequently,  owing  to 
the  valve-like  action  of  the  tissues  at  the  seat  of  perforation,  the  air  has  accum- 
ulated in  a  state  of  positive  pressure,  so  that  upon  puncturing  the  chest-wall  it 
escapes  with  a  distinct  sound,  and  with  force  enough  to  blow  out  a  lighted  match. 
The  mediastinum  and  heart  are  displaced  toward  the  opposite  side.  The  lung, 
completely  atelectatic,  is  compressed  against  the  spine.  The  pleura  is  inflamed, 
and  usually  covered  with  a  fibrinous  exudate  which  is  often  very  abundant.  A 
liquid  effusion,  sometimes  sero-fibrinous,  but  in  most  cases  purulent,  is  present. 
The  perforating  lesion  can  usually  be  discovered.  It  is  generally  in  the  pos- 
tero-lateral  region  of  the  lung  and  between  the  third  and  sixth  ribs.  It  often 
involves  the  lower  part  of  the  upper  lobe.    There  is  usually  a  single  perfora- 
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tion,  though  one  or  more  points  of  necrotic  and  softening  pleura  are  not  rare. 
When  recent  the  actual  opening  is,  as  a  rule,  small  and  of  irregular  outline. 
In  old  cases  the  orifice  may  be  of  considerable  size,  and  may  communicate  with  a 
bronchus  by  a  sinus  through  the  pulmonary  tissue.  The  opening  is  often 
valve-like.  In  perforation  from  empyema  pus  may  ooze  through  the  lung 
and  escape  by  way  of  a  bronchus,  without  the  escape  of  air  into  the  pleural 
cavity. 

Symptomatology. — The  onset  of  pneumothorax  is  usually  sudden.  It 
may  take  place  during  or  after  an  effort,  as  during  the  act  of  vomiting,  or  in 
a  paroxysm  of  coughing.  In  many  cases  it  occui's  in  the  absence  of  these 
causes  of  respiratoiy  stress.  The  invasion  may  be  unattended  with  special 
symptoms,  and  it  occasionally  happens  that  in  pulmonary  tuberculosis  pneumo- 
thorax, not  suspected  during  life,  is  discovered  upon  examination  after  death. 
More  commonly,  however,  there  is  a  sensation  of  something  having  given  way, 
accompanied  by  pain  in  the  upper  part  of  the  chest  or  in  the  back ;  urgent  dysp- 
noea is  usually  present,  and  symptoms  of  shock,  such  as  pallor,  faintness, 
slight  lividity,  a  rapid  and  feeeble  pulse,  and  coldness  of  the  extremities.  The 
dyspnoea  varies  in  intensity  from  a  little  shortness  of  breath,  scarcely  amount- 
ing to  more  than  discomfort,  to  the  most  urgent  and  agonizing  air-hunger. 
The  grade  of  dyspnoea  depends  partly  upon  the  suddenness  Avith  which  air 
enters  the  pleural  cavity  and  its  amount,  and  partly  upon  the  power  of  the 
sound  lung  to  carry  on  the  respiratory  function.  It  depends  also,  in  part,  as 
Wilson  Fox  has  pointed  out,  upon  the  condition  of  the  blood,  which  in 
advanced  states  of  anaemia,  such  as  are  present  in  late  pulmonary  tubercu- 
losis, requires  a  diminished  amount  of  oxygen.  Sudden  aphonia  sometimes 
develops,  so  that  the  patient  speaks  in  a  whispering  voice,  for  "  want  of 
breath." 

The  physical  signs  vary  according  as  there  is  air  only  in  the  pleural  sac, 
according  to  its  volume  and  tension,  and  when,  as  is  commonly  the  case,  fluid 
also  is  present. 

Inspection  reveals  enlargement  and  immobility  of  the  affected  side.  The 
intercostal  spaces  are  flat  or  bulging,  and  do  not  recede  upon  inspiration.  The 
impulse  of  the  heart  is  displaced.  Distension  may  be  absent  when  there  is  free 
communication  with  the  pleura,  so  that  the  air  enters  and  escapes  without 
hindrance. 

Palpation  shows  great  enfeeblement,  more  commonly  complete  abolition,  of 
the  vocal  fremitus. 

Percussion  yields  resonance  of  tympanitic  quality,  which  varies  accord- 
ing to  the  volume  of  air  in  the  cavity  and  the  degree  of  tension  under 
•which  it  is  confined.  Hence  every  variety  of  tympanitic  resonance  may  be 
recognized  over  the  region  of  the  chest  occupied  by  air  in  the  pleura.  The 
sound  may  be  vesiculo-tympanitic,  as  in  emphysema.  In  this  case  the  intra- 
pleural tension  is  slight  and  the  lung  is  not  compressed  to  a  high  degree.  It 
is  more  frequently  })urcly  tymjianitic.  Xot  rarely  it  is  amphoric,  and  some- 
times ringing  and  metallic.     It  may  vary  in  pitch  when  there  is  a  fistulous 
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communication  with  a  bronchus,  being  higher  when  the  mouth  is  closed  and 
lower  when  it  is  open.  Under  these  circumstances  the  cracked-pot  sound  may 
in  rare  instances  be  elicited.  When  the  tension  is  considerable  the  resonance 
may  be  very  high-pitched  and  toneless  (flat  tympany),  and  when  it  is  extreme 
resonance  is  lost  and  the  percussion-sound  becomes  dull  or  even  flat.  Want 
of  knowledge  of  the  fact  that  air  or  gas  in  considerable  volume  confined  in  a 
cavity  under  a  condition  of  high  tension  yield  dulness  or  flatness  upon  per- 
cussion has  frequently  led  to  errors  in  diagnosis.  Percussion  over  the  de- 
pendent regions  of  the  chest  yields  dulness  which  is  frequently  modified  in 
degree  by  the  conduction  of  the  overlying  resonance,  and  which  rapidly 
changes  its  level  with  changes  in  the  posture  of  the  patient,  in  this  respect 
differing  from  the  condition  found  in  ordinary  pleural  effusion,  in  which 
the  dulness  is  movable  to  a  less  extent — often  scarcely  at  all — and  always 
much  more  slowly. 

Auscultation  affords  signs  that  are  numerous  and  important.  The  vesicular 
murmur  is  absent.  If  breath-sounds  are  heard,  they  are  not  well  character- 
ized (indeterminate)  and  are  feeble  and  distant.  They  have  also,  both  in  inspi- 
ration and  .expiration,  or  in  expiration  only,  an  amphoric  quality.  The 
respiratory  murmur  upon  the  opposite  side  is  often  increased  in  intensity 
(puerile  respiration).  Over  the  compressed  lung,  near  the  spine,  feeble  bron- 
chial breathing  may  be  heard.  Rales  that  are  present  have  a  metallic  char- 
acter. Metallic  tinkling,  described  by  Laennec  as  a  sound  like  that  produced 
by  drops  of  water  falling  into  a  vessel  (gutta  cadens)  or  the  striking  of  a  pin 
on  glass,  is  a  common  phenomenon.  It  was  supposed  to  be  caused  by 
drops  of  fluid  falling  in  the  pleural  cavity  or  to  bubbles  of  air  escaping  up- 
ward through  the  fluid.  It  is  probable  that  in  pneumothorax  any  suddenly- 
produced  rale,  either  in  the  bronchial  tubes  of  the  compressed  lung  or  at  the 
orifice  of  the  fistula,  may  under  certain  conditions  acquire  this  character. 

The  vocal  resonance  is  amphoric.  Auscultatory  percussion,  when  practised 
by  the  ordinary  method,  gives  rise  to  a  sign  which  is  noteworthy,  but  which 
when  performed,  as  suggested  by  Trousseau,  by  striking  a  coin  placed  flat  upon 
the  chest  with  another  coin  while  the  ear  of  the  auscultator  is  over  the  air- 
space, is  striking  and  characteristic.  The  sound  produced  has  a  I'inging, 
metallic,  belt-like  quality  not  heard  upon  auscultation  of  the  chest  under 
other  circumstances. 

Hippocratic  succussion  may  be  produced  when  fluid  is  present.  It  is  a 
splashing  sound  of  ringing,  metallic  character,  heard  when  the  body  of  the 
patient  is  quickly  shaken  or  when  he  makes  sudden  movements.  It  may  be 
heard  only  when  the  ear  is  applied  to  the  chest,  or  at  a  distance,  and  the  suc- 
cussion may  be  felt  both  by  the  patient  and  by  the  hand  of  the  observer  applied 
to  the  chest. 

Physical  examination  shows,  furthermore,  the  signs  of  displacement  of 
adjacent  viscera.  The  heart  is  drawn  or,  in  case  of  intrapleural  pressure, 
pushed  toward  the  opposite  side,  and  the  liver  in  right  pneumothorax  may  be 
depressed  to  a  degree  not  encountered  in  uncomplicated  pleural  eflPusion. 
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The  course  of  pneumothorax  varies  greatly.  Death  may  result  at  once ; 
more  frequently  the  fatal  issue  is  delayed  for  several  days  or  even  for  a  period 
of  weeks.  In  a  considerable  proportion  of  the  cases  the  condition  becomes 
chronic,  and  life  is  prolonged  for  months  or  years.  Recovery  often  takes  place 
in  pneumothorax  produced  by  traumatism  and  in  that  form  which  arises  in  the 
course  of  empyema,  especially  empyema  due  to  infection  of  the  pleura  by  the 
pneumococcus. 

The  diag-nosis  of  pneumothorax  does  not,  as  a  rule,  present  serious  difficul- 
ties. The  direct  diagnosis  depends  upon  the  bulging  of  the  intercostal  spaces, 
the  tympanitic  percussion-sound — especially  that  variety  of  it  elicited  by  the 
coin-test — and  the  displacement  of  adjacent  organs.  The  amphoric  voice  and 
metallic  tinkling  are  important  signs.  When  fluid  is  present  Hippocratic  succus- 
sion  has  absolute  diagnostic  significance.  When  the  intrapleural  tension  is 
high,  percussion  may  yield  dulness,  but  the  coin-test  yields  the  usual  bell-like 
sound,  and  if  fluid  be  present  there  is  succussion.  Diaphragmatic  hernia  may 
yield  signs  which  can  scarcely  be  distinguished  from  those  of  circumscribed 
basic  pneumothorax,  and  the  condition  described  by  Leyden  under  the  designa- 
tion pyo-pneumothorax  subphrenica  has  frequently  been  mistaken  for  true 
pneumothorax.  The  chief  data  in  favor  of  the  former  are  the  history  of  the 
case  as  indicating  previous  abdominal  rather  than  thoracic  disease,  the  absence 
of  cough  and  expectoration,  slight  displacement  of  the  heart,  absence  of  inter- 
costal bulging,  and  obliteration  of  the  area  of  hepatic  or  splenic  dulness, 
together  with  the  signs  of  downward  dislocation  of  the  liver  and  spleen. 

A  careful  consideration  of  the  history  of  the  case,  in  connection  with  the 
physical  signs,  will  serve  to  clear  up  any  uncertainty  as  regards  the  differential 
diagnosis  between  pneumothorax  and  intra-pulmonary  cavities  yielding  tymp- 
anitic resonance  upon  percussion,  with  amphoric  phenomena,  except  in  rare 
cases  in  which  the  cavity  is  the  result  of  the  complete  excavation  of  the  greater 
part  or  the  whole  of  a  lobe  or  lung.  Under  these  circumstances  the  physical 
condition  closely  resembles  that  of  pneumothorax.  Nevertheless,  it  has  been 
found  that  the  bell-like  quality  produced  by  the  coin-percussion  is  not  heard 
over  a  cavity,  however  large ;  succussion  is  not  heard,  as  a  rule  ;  the  intercostal 
spaces  do  not  bulge  ;  and  adjacent  organs  are  not  markedly  displaced  away  from 
the  affected  side  of  the  thorax,  as  in  pneumothorax,  but,  on  the  contrary,  are 
slightly  displaced  toward  it. 

Treatment. — Pain  and  distress  in  suddenly-develo])ing  pneumothorax  are 
best  relieved  by  the  hypodermic  administration  of  morphine,  and  in  less  acute 
cases  the  same  drug  by  the  mouth.  When  morphine  is  not  well  borne,  codeine 
or  cannabis  Indica  may  be  given  in  its  place.  In  traumatic  cases  in  and  those 
following  strain,  in  persons  previously  in  apparently  good  health,  spontaneous 
recovery  has  often  followed  without  further  intervention.  This  palliative  treat- 
ment also  fulfils  the  indications  in  pneumothorax  supervening  in  the  last  stage 
of  pulmonaiy  tuberculosis.  It  may  be  supplemented,  if  the  distress  be  extreme, 
by  the  cautious  administration  of  chloroform  from  time  to  time.  In  any  case 
when  the  signs  point  to  high  intrapleural  pressure,  and  there  is  extreme  dysp- 
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noea  with  lividity,  the  excess  of  accumulated  air  may  be  permitted  to  escape 
by  puncturing  the  chest  with  a  fine  needle.  Cases  of  pneumothorax  in  pul- 
monary tuberculosis  are  occasionally  encountered  in  which  the  general  symp- 
toms are  ameliorated,  and  for  a  time,  at  least,  no  special  treatment  is  required. 
When  the  liquid  is  considerable,  aspiration  must  be  performed,  and  in  cases  of 
hydrothorax  recovery  sometimes  follows.  Other  cases  are  to  be  treated  by  free 
incision,  thorough  drainage,  and  excision  of  the  ribs  when  necessary,  as  in 
ordinary  chronic  empyema. 

Hydrothorax. 

Definition. — An  accumulation  of  serous  fluid  in  the  pleural  cavities  with- 
out pleural  inflammation. 

Etiology. — Hydrothorax  is  a  secondary  affection,  and  occurs  especially  in 
nephritis,  disease  of  the  heart,  and  profound  anaemia.  It  often  results  from 
mechanical  obstruction  to  the  blood-current  in  the  vena  azygos  or  other  intra- 
thoracic veins  in  consequence  of  the  presence  of  tumors  or  similar  causes. 

Morbid  Anatomy. — Hydrothorax  is  usually  bilateral  in  disease  of  the  kid- 
neys and  when  due  to  anaemia.  The  quantity  in  one  pleural  cavity  is  usually 
greater  than  that  in  the  other.  The  amount  varies  from  a  few  ounces  to 
several  pints.  It  is,  however,  commonly  moderate.  In  heart-disease  one 
pleural  cavity  only  is  usually  implicated ;  if  both,  there  is  commonly 
great  disparity  in  the  amount  of  fluid.  Hydrothorax  from  pressure  may 
involve  one  or  both  sides  of  the  chest.  The  fluid  is  always  clear  and  the 
pleural  membranes  are  smooth.  The  subpleural  tissues  may  be  swollen  and 
cedematous,  in  consequence  of  the  imbibition  of  fluid.  Previous  pleural  adhe- 
sions may  circumscribe  the  fluid,  but  as  a  rule  it  is  free  in  the  cavity.  The 
lung  is  retracted  in  proportion  to  the  amount  of  transudation.  Hydrothorax 
is  frequent  in  the  terminal  stages  of  visceral  disease,  and  frequently  escapes 
observation  at  the  bedside. 

Symptomatology. — The  symptoms  of  the  primary  affection  are  present. 
When  transudation  takes  place  there  is  dyspnoea  in  proportion  to  the  amount  of 
the  effusion  and  increased  upon  effort.  This  symptom  frequently  amounts  to 
orthopnoea  ;  it  may  be  associated  with  cyanosis,  profuse  clammy  sweating, 
lividity,  and  great  distress  and  anxiety.  Every  effort  may  increase  it.  Pain 
is  absent,  and  cough  is  merely  an  accidental  or  associated  symptom. 

Physical  examination  reveals  the  signs  of  unilateral  or  bilateral  pleural 
effiision,  without  friction-sounds.  In  bilateral  hydrothorax  the  mediastinum 
and  heart  are  little  displaced. 

The  course  of  hydrothorax  may  be  very  acute,  even  rapidly  fatal.  Mod- 
erate hydrothorax,  even  when  double,  may  exist  for  a  long  time  without  giving 
rise  to  urgent  symptoms.  There  is,  however,  constant  danger  of  sudden 
increase.  The  occurrence  of  more  or  less  urgent  dyspnoea  in  disease  of  the 
heart  or  kidneys  or  in  grave  anaemia  is  frequently  due  to  this  form  of  pleural 
effusion. 

Diagnosis. — The  signs  of  eff'usion  in  one  or  both  pleural  sacs  occurring  in 
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the  course  of  cardiac  or  renal  disease,  or  in  anaemia  or  visceral  cancer,  with  or 
without  dropsy,  and  not  accompanied  with  fever  or  pain,  will  in  the  greater 
number  of  cases  justify  the  diagnosis  of  hydrothorax. 

Treatment. — It  is  that  of  the  dropsies  witli  which  hydrothorax  is  com- 
monly associated.  Limited  ingestion  of  fluid,  coupled  with  the  use  of  saline 
or  other  purges,  may  be  followed  by  disappearance  of  the  pleural  effusion, 
along  with  Jhe  general  dropsy.  Appropriate  treatment  of  the  primary  disease 
is  necessary.  Very  often  hydrothorax  arises  as  a  condition  of  the  terminal 
stage  of  the  underlying  disease,  and  is  for  tiiat  reason  not  amenable  to  medici- 
nal measures  the  efficacy  of  which  has  already  been  exhausted.  In  such  case 
repeated  removal  of  the  fluid  by  aspiration  may  prove  palliative. 

HEMOTHORAX. 

Definition. — A  collection  of  blood  in  the  pleural  sac. 

Hsemothorax  is  to  be  distinguished  from  hsemorrhagic  pleural  effusion  as 
the  result  of  an  inflammatory  process. 

Etiology. — This  condition  is  sometimes  due  to  traumatism  that  causes 
fracture  of  the  ribs  or  laceration  of  the  lung.  It  may  also  arise  from  rupture 
of  the  wall  of  an  aneurism  or  from  any  ulcerative  or  erosive  lesion  of  an  intra- 
thoracic vessel.    Exudative  pleurisy  may  follow  the  effusion  of  blood. 

Syniptomatolog-y. — The  symptoms  vary  according  to  the  quantity  of  blood 
and  the  rapidity  of  the  hseraorrhage.  When  the  volume  is  large,  and  especi- 
ally when  the  blood  is  rapidly  poured  out,  the  symptoms  are  those  of  any  severe 
haemorrhage,  such  as  pallor,  small,  thready,  or  imperceptible  pulse,  faintness, 
restlessness,  and  sighing  respiration,  together  with  dyspnoea  proportionate  to  the 
mechanical  interference  with  the  respiration.  Pain  may  be  present,  but  it  is  not 
an  invariable  symptom. 

The  physical  signs  are  merely  those  of  an  effusion  of  fluid  into  the  pleu- 
ral cavity.    Friction-sounds  are  not  present. 

Course  and  Termination. — It  has  been  experimentally  shown  that  blood 
in  the  pleural  cavity  does  not,  in  the  absence  of  infection,  give  rise  to  inflam- 
mation. Coagulation  takes  place,  and  is  followed  by  resorption  of  tlie  serous 
fluid,  and  later  of  the  clot.    If  there  be  coincident  infection,  empyema  results. 

A  considerable  proportion  of  traumatic  cases  terminate  in  recovery.  Hsemo- 
thorax resulting  from  the  rupture  of  an  aneurism  or  the  erosion  of  the  wall  »f 
a  large  vessel  is  quickly  fatal. 

Diagnosis. — The  signs  of  pleural  effusion  after  traumatism  of  the  chest, 
especially  if  attended  by  symptoms  of  internal  haemorrhage,  justify  the  diag- 
nosis of  haemothorax.  These  signs  and  symptoms  in  a  case  of  thoracic  aneurism 
or  malignant  disease  of  the  OBSophagus  or  of  caries  of  a  rib  would  warrant  the 
same  conclusion. 

The  prognosis  depends  upon  the  cause,  and  is  much  more  favorable  after 
injury  to  the  chest  than  when  tlie  condition  arises  in  consequence  of  disease  of 
the  intrathoracic  vessels  or  of  malignant  disease.  A  rapidly  formed  and 
large  haemothorax  from  any  cause  may  terminate  in  sudden  death. 
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Treatment. — Hfemothorax  of  moderate  volume  resulting  from  traumatism 
should  be  let  alone.  If  of  large  size  and  endangering  the  life  of  the  patient 
by  mechanical  interference  with  respiration,  an  attempt  may  be  made  to  draw 
olf  the  serous  portion  by  the  aspirator,  or  the  blood  may  be  evacuated  by 
incision.  If  empyema  follows,  it  should  be  ti'eated  in  accordance  with  the 
rules  already  laid  down  for  the  management  of  that  affection. 


DISEASES  OF  THE  LUNGS. 

By  FRANCIS  DELAFIELD. 


Pneumonia. 

The  term  Pneumonia,  or  Pneumonitis,  is  employed  to  designate  the  inflam- 
mations of  the  parenchyma  of  tlie  lungs  as  distinguished  from  those  of  the 
bronchi  and  the  pleura.  By  the  parenchyma  of  the  lung  we  mean  the  air-vesi- 
cles, the  air-passages,  and  the  smallest  bronchi. 

There  are  a  number  of  different  forms  of  pneumonia,  distinguished  from 
each  other  by  their  causes,  their  lesions,  and  their  symptoms.  In  the  present 
state  of  our  knowledge  we  cannot  make  a  scientific  classification  of  the  diflPer- 
ent  forms,  but  have  to  be  contented  to  describe  the  different  varieties  of  pneu- 
monia under  arbitrary  names. 

We  distinguish,  therefore.  Primary  Lobar  Pneumonia ;  Secondary  Lobar 
Pneumonia  ;  Lobar  Pneumonia  with  the  formation  of  new  connective  tissue ; 
Broncho-pneumonia;  Pneumonia  of  Heart  Disease;  Interstitial  Pneumonia; 
Tubercular  Pneumonia ;  Syphilitic  Pneumonia. 

Primary  Lobar  Pneumonia. 

Definition. — An  infectious  inflammation,  with  exudation  from  the  blood- 
vessels and  the  growth  of  pathogenic  bacteria,  which  involves  principally  the 
air-spaces  of  the  lungs.  * 

Synonyms. — Croupous  pneumonia;  Fibrinous  Pneumonia;  Lung  fever; 
Pneumonitis. 

Etiology. — Lobar  pneumonia  is  a  very  widely  distributed  disease.  There 
are  few  countries  in  which  it  does  not  prevail,  the  mortality  ranging  from  LIO 
to  2.30  per  cent,  for  each  1000  inhabitants.  In  the  United  States  the  disease  is 
of  more  frequent  occurrence  in  the  South  than  in  the  North.  This  the  accom- 
panying table,  based  on  the  eighth  and  ninth  census  reports,  conclusively  shows. 

In  most  counti'ies  in  the  temperate  zone  the  maximum  frequency  of  the 
disease  is  from  February  to  May. 

As  regards  New  York  City,  I  compiled  from  the  records  of  the  Board  of 
Health  the  deaths  from  pneumonia  from  March  1,  1871,  to  March  1,  1875 — 
7873  cases.  Nearly  half  the  entire  number  was  in  children  under  five  years 
of  age.  The  smallest  mortality  was  in  persons  from  ten  to  twenty  years  old. 
The  majority  of  the  cases  occurred  in  March,  April,  May,  December,  January, 
and  February  ;  the  minority  in  June,  July,  and  August. 

In  persons  over  five  years  old  the  curves  of  mortality  are  very  regular, 
and  the  difierence  between  the  spring  and  winter  months  and  the  rest  of  the 

540 


PRIMARY  LOBAR  PNEUMONIA. 


541 


Slates  Wholly  or  in  Great  Part  above 

1000 

itants. 

states  Wholly  or  in  Great  Part  below 

o  . 
O  CO 
S  •= 

000 
tants. 

the  39th  Parallel. 

.  CS 

the  39th  Parallel. 

^  *§ 

(Sg 

n 

51.22 

0.62 

56.41 

0.68 

2  New  Hampshire 

62.46 

0.96 

59.59 

0.70 

0!59 

3.  Virginia,  West  Virginia  .... 

75.66 

0.94 

4.  Mas.sachusetts  

56.29 

0.98 

71.34 

0.80 

58.23 

0.78 

5.  South  Carolina   

102.58 

1  26 

55.96 

0.72 

6.  Georgia  

99.54 

1.17 

60.55 

0.87 

7.  Florida  

113.55 

1.39 

51.61 

0.,59 

123.81 

1.47 

44.84 

0.58 

9  IMississippi 

1.68 

10.  Ohio  

60.27 

0.65 

94.15 

1.75 

80.66 

0.88 

11.  Texas  

105.43 

1.58 

12.  Illinois  

77.94 

0.96 

183.42 

2.98 

69.64 

0.67 

112.13 

1.49 

54.55 

0.50 

14.  Kentucky  

78.49 

0.95 

55.30 

0.39 

15.  Tennessee  

84.03 

1.04 

75.32 

0.61 

103.90 

1.41 

87.30 

0.93 

81.30 

1.18 

55.76 

0.34 

18.  California  

46.77 

0.65 

50.67 

0.48 

19.  District  of  Columbia   

60.87 

0.98 

Average  

•*  ■ 

61.43 

0.69 

93.70 

1.27 

Excess  over  Northern  States  .  .  . 

32.27 

0.58 

year  very  striking.  In  persons  over  seventy  years  of  age  the  same  law  pre- 
vails. In  children  under  five  yeai's  of  age  the  curves  are  mucli  less  regular. 
The  curves  of  mortality  in  general  correspond  with  those  of  temperature,  the 
greatest  mortality  with  the  lowest  temperature  and  the  greatest  daily  range  of 
temperature. 

The  disease  may  occur  in  epidemics,  confined  to  prisons,  barracks,  asylums, 
or  involving  certain  districts.  There  seems  to  be  no  question  that  persons  liv- 
ing an  out-of-door  life  in  the  country  are  less  liable  to  the  disease  than  are 
persons  living  in  the  cities. 

It  has  always  been  a  matter  of  importance  to  determine  whether  pneu- 
monia is  contagious — whether  a  person  sutfering  from  the  disease  can  com- 
municate it  to  others.  The  disease  certainly  occurs  in  circumscribed,  local 
epidemics,  and  from  time  to  time  we  see  several  persons  in  one  house  success- 
ively attacked.  On  the  other  hand,  it  is  well  known  that  physicians,  nurses, 
and  relatives  who  take  care  of  cases  of  pneumonia  are  not  often  attacked  by 
the  disease.    For  the  present  the  question  must  be- considered  an  unsettled  one. 

For  the  production  of  a  lobar  pneumonia  there  must  be  a  cause  of  inflam- 
mation, such  as  exposure  to  cold,  and  the  growth  of  ])athogenic  bacteria. 
The  organism  most  frequently  found  is  that  described  by  Fraenkel ;  it  is  said 
to  be  found  in  over  90  per  cent,  of  all  the  cases.  This  same  miero-organism 
is  also  found  with  pleurisy,  pericarditis,  peritonitis,  and  cerebro-spinal  menin- 
gitis, and  is  present  in  the  saliva  and  nasal  secretions  of  healthy  persons. 
Much  less  frequently  the  pneumococcus  of  Friedlauder  or  the  streptococci 
of  suppuration  are  found. 

The  old  conception  of  pneumonia  was  that  it  was  simply  an  inflammation 
of  the  lung.  Within  a  few  years  the  opinion  that,  on  the  contrary,  it  is  a 
general  disease,  of  which  the  inflammation  of  the  lung  is  the  characteristic 
lesion,  has  gained  very  general  acceptance.  With  our  present  knowledge  it 
seems  most  probable  that  pneumonia  belongs  to  the  class  of  infectious  inflam- 
mations ;  that  is,  it  is  an  inflammation  of  the  lung  accompanied  by  the  growth 
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of  pathogenic  bacteria.  The  growth  of  these  bacteria  is  attended  with  the 
formation  of  poisonous  chemical  products,  and,  according  to  the  quantity  and 
virulence  of  these  products,  the  symptoms  of  general  poisoning  are  more  or 
less  marked. 

Children  under  five  years  of  age  usually  have  broncho-pneumonia ;  chil- 
dren between  the  ages  of  five  and  fifteen  have  either  broncho-pneumonia  or 
lobar  pneumonia ;  adults  usually  have  lobar  pneumonia. 

Morbid  Anatomy. — The  inflammation,  as  a  rule,  involves  the  whole  of 
one  lobe  or  the  whole  of  one  lung  or  portions  of  both  lungs.  Juergensen, 
from  a  study  of  6666  cases,  gives  the  following  table  to  show  the  relative  fre- 
quency of  the  situation  of  the  lesion  : 

Per  cent. 


Eight  lung   53.70 

"       "    upper  lobe   12.15 

"      "    middle  lobe   1.77 

"      "    lower  lobe    22.14 

"       "    whole  lung   9.35 

Left  lung   38.23 

"      "    upper  lobe  •   6.96 

"    lower  lobe   22.73 

"      "    whole  lung   8.54 

Both  lungs   8.07 

'•      "    both  upper  lobes   1.09 

"      "    both  lower  lobes   3.34 


The  inflammation  in  acute  lobar  pneumonia  is  of  pure  exudative  type,  cha- 
racterized by  congestion,  emigration  of  white  blood-cells,  diapedesis  of  red 
blood-cells,  and  exudation  of  blood-plasma,  while  the  tissue  of  the  lung 
remains  unchanged.  For  clinical  purposes  it  is  important  to  have  as  distinct 
an  idea  as  possible  of  the  condition  of  the  lung  while  it  is  the  seat  of  such  an 
exudative  inflammation,  so  that  we  describe  the  condition  in  which  the  lung 
is  found  while  the  inflammation  is  going  through  its  regular  stages  of  conges- 
tion, exudation,  and  resolution. 

During  the  first  hours  of  the  inflammation  only  irregular  portions  of  tlie 
lobe  which  is  to  be  inflamed  are  involved  ;  later,  the  entire  lobe.  The  lung  is 
congested,  cedematous,  tough,  but  not  consolidated.  The  air-spaces  contain 
granular  matter,  fibrin,  pus-cells,  red  blood-cells,  and  epithelial  cells.  The 
epithelium  remaining  on  the  walls  of  the  air-spaces  is  swollen  ;  there  are 
large  numbers  of  white  blood-cells  in  the  capillaries.  The  larger  bronchi  are 
congested,  dry  or  coated  with  mucus ;  the  small  bronchi  contain  the  same 
inflammatory  products  as  do  the  air-spaces.  The  pidmonary  pleura,  as  a  rule, 
is  not  coated  with  fibrin.  This  is  called  the  stage  of  "congestion."  The 
stage  of  congestion,  as  a  rule,  only  lasts  a  few  hours,  but  it  may  be  protracted 
for  several  days. 

When  the  exudation  of  the  inflammatory  products  has  reached  its  full 
development,  the  presence  of  these  products  within  the  air-spaces  and  bronchi 
causes  the  lung  to  be  solid,  and  at  this  time  the  lung  is  said  to  be  in  the  con- 
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dition  of  "  red  hepatization."  The  lung  is  now  consolidated,  red ;  its  cut 
section  looks  granular,  the  granules  corresponding  to  the  plugs  of  inflamma- 
tory matter  within  the  air-spaces.  For  some  time  after  death  the  inflammatory 
products  remain  solid  and  the  cut  section  of  the  lung  dry,  but  later,  with  the 
commencement  of  post-mortem  changes,  these  products  soften  and  the  cut 
section  is  covered  with  a  grumous  fluid.  The  air-vesicles,  the  air-passages,, 
the  small  bronchi,  and  sometimes  the  large  bronchi,  are  filled  and  distended 
with  fibrin,  pus-cells,  red  blood-cells,  and  epithelium.  In  spite  of  the  pres- 
sure on  the  walls  of  the  air-spaces,  the  blood-vessels  in  their  walls  remain 
pervious.  The  pulmonary  pleura  is  coated  with  fibrin,  and  the  interstitial 
connective  tissue  of  the  lung  is  infiltrated  with  the  same  substance.  The 
hepatized  lobe  is  increased  in  size,  sometimes  so  much  so  as  to  compress  the 
rest  of  the  lung.  About  one-fourth  of  the  fatal  cases  die  in  the  stage  of  red 
hepatization  at  any  time  from  twenty-four  hours  to  eleven  days  after  the 
initial  chill. 

After  the  air-spaces  have  become  completely  filled  with  the  exudation, 
if  the  patient  continue  to  live,  there  follows  a  period  during  which  the"  exu- 
date becomes  first  decolorized  and  then  degenerated.  This  is  the  period  of 
"  gray  hepatization."  The  lung  remains  solid  ;  its  color  changes,  first  to  a  mottled 
red  and  gray,  then  to  a  uniform  gray.  The  coloring  matter  is  discharged  from 
the  red  blood-cells  and  the  exudate  begins  to  degenerate  and  soften.  The  lung 
is  found  passing  from  red  to  gray  hepatization  at  any  time  between  the  second 
and  the  eighteenth  day  of  the  disease.  It  is  found  completely  gray  at  any  time 
from  the  fourth  to  the  twenty-fifth  day.  About  one-half  of  the  cases  die  in 
the  condition  of  mottled  red  and  gray  hepatization ;  about  one-fourth,  in  the 
condition  of  gray  hepatization. 

If  the  patients  recover,  the  exudate  undergoes  still  further  degeneration 
and  softening,  and  is  removed  by  the  lymphatics.  This  is  the  stage  of  "  reso- 
lution." It  should  commence  immediately  after  defervescence  and  be  com- 
pleted within  a  few  days.  But  it  may  not  begin  until  a  number  of  days  after 
defervescence,  or  it  may  be  unusually  protracted. 

Modifications  of  the  Inflammation. — The  lung,  instead  of  being 
freed  from  the  exudate  at  the  regular  time,  may  remain  in  the  condition 
of  gray  hepatization  for  weeks. 

The  quantity  of  inflammatory  products  may  be  so  great  that  the  blood- 
vessels are  compressed  and  portions  of  the  lung  become  necrotic. 

There  may  be  an  excessive  production  of  pus-cells,  with  infiltration  of  the 
walls  of  the  air-spaces  and  of  the  stroma  of  the  lung.  The  bronchitis  may  be 
developed  in  an  unusual  degree,  and  involve  not  only  the  bronchi  of  the 
inflamed  lung,  but  also  those  of  the  other  lung.  The  pleurisy  may  be  unduly 
developed  at  any  time  in  the  course  of  the  pneumonia  or  after  it  has  subsided. 

In  the  lobar  pneumonia  which  accompanies  epidemic  influenza  there  is  often 
an  intense  catarrhal  bronchitis  with  a  large  production  of  muco-pus,  and  in  some 
cases  an  excessive  congestion  of  the  lung  with  comparatively  little  hepatization. 

The  lymphatic  vessels  in  the  pulmonary  pleura  and  in  the  septa  between 
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the  lobules  may  be  filled  with  pus-cells,  and  the  pleura  and  the  septa  infil- 
trated with  fibrin  and  pus. 

It  is  often  stated  that  lobar  pneumonia  can  be  changed  into  a  tubercular 
pneumonia  or  a  chronic  pneumonia,  but  I  believe  that  the  cases  thus  described 
are  really  examples  of  pneumonias  which  were  of  tubercular  or  of  productive 
character  from  the  very  outset. 

Symptoms. — Physical  Signs. — During  the  stage  of  congestion  the  lung  is 
more  dense,  but  is  not  consolidated,  the  bronchi  and  some  of  the  air-spaces 
contain  inflammatory  products,  the  pleura  is  not  yet  coated  with  fibrin.  The 
percussion  note,  therefore,  remains  unchanged  or  its  pitch  becomes  higher,  its 
duration  shorter,  and  its  quality  less  distinctly  pulmonary.  The  respiratory 
murmur  is  either  rude  or  diminished  in  intensity.  The  inflammatory  products 
in  the  small  bronchi  may  give  a  subcrepitant  rale.    If  the  larger  bronchi  are 
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Lobar  Pneumonia,  right  lower  lobe  :  recovery.    Expectant  treatment. 

also  inflamed,  there  may  be  coarse  rales  and  sibilant  and  sonorous  breathing. 
As  there  is  no  fibrin  yet  on  the  pleura,  there  is  no  crepitant  rale.  It  is  evi- 
dent, therefore,  that  during  this  stage  of  a  pneumonia  we  must  expect  that  the 
physical  signs  will  either  not  be  very  marked  or  else  ab.sent  altogether* 

During  the  stages  of  red  and  gray  hepatization  the  air-spaces  and  small 
bronchi  are  filled  with  inflammatory  products  and  impervious  to  air.  The 
larger  bronchi  are  coated  with  mucus  or  filled  with  fibrin.  But,  although  in 
all  cases  the  lung  is  consolidated,  there  is  a  good  deal  of  difi'erence  as  to  the 
quantity  of  inflammatory  products,  the  size  of  the  consolidated  lobe,  the  close- 
ness with  which  its  surface  is  applied  to  the  chest-wall,  and  the  degree  of 
motion  of  wliich  it  is  capable.  The  pulmonary  pleura  is  coated  with  fibrin  ; 
occasionally  there  is  serum  in  the  pleural  cavity.     The  percussion  sound, 
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therefore,  is  more  or  less  dull,  or  flat,  or  tympanitic,  or  of  cracked-pot  qual- 
ity.   Any  considerable  quantity  of  fluid  in  the  pleural  cavity  gives  flatness. 

A  lobe  of  which  the  air-spaces  are  distended  with  exudation,  so  that  the 
lobe  is  increased  in  size  and  its  surface  pressed  closely  against  the  wall  of  the 
chest,  gives  either  marked  dulness,  or  flatness,  or  tympanitic  resonance,  or,  in 
young  persons,  the  cracked-pot  sound. 

The  dulness  on  percussion  is  less  marked,  or  is  even  absent  altogether  if  the 
inflamed  lobe  is  very  much  congested,  but  contains  little  exudation ;  if  the 
quantity  of  exudation  is  not  sufiicient  to  distend  the  air-spaces  and  increase 
the  size  of  the  lobe ;  if  the  area  of  consolidation  is  small  or  is  situated  in  the 
central  portions  of  the  lung ;  or  if  the  ribs  have  undergone  the  senile  changes 
which  cause  them  to  give  increased  resonance.  It  is  especially  in  old  persons 
that  these  reasons  for  the  absence  of  dulness  on  percussion  often  exist. 
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Temperature,  black  ;  pulse,  red  ;  respiration,  blue. 
Lobar  Pneumonia,  left  lower  and  right  upper  lobes;  recovery.  No  antipyretics  or  quinine  used. 

The  vocal  fremitus  is,  as  a  rule,  increased  over  the  consolidated  lung.  There 
is  no  satisfactory  reason  why  this  should  not  always  be  the  case,  but  as  excep- 
tional conditions  we  find  the  vocal  fremitus  diminished  or  absent. 

Bronchial  breathing  and  bronchophony  should  be  heard  over  the  consoli- 
dated lung,  but  we  may  get  bronchophony  without  bronchial  breathing,  or 
we  may  get  neither  bronchophony  nor  bronchial  breathing.  The  absence  of 
bronchophony  seems  to  be  due  sometimes  to  the  incomplete  consolidation, 
sometimes  to  the  occlusion  of  the  large  bronchi.  The  absence  of  bronchial 
breathing  may  be  due  to  occlusion  of  the  large  bronchi  or  to  the  absence 
of  movement  of  the  lung.    As  the  crepitant  rale  is  due  to  the  friction  of 
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the  fibrin  on  the  surface  of  the  pleura,  the  rale  will  not  be  produced  unless 
fibrin  is  present  and  the  lung  capable  of  movement.  So  we  find  in  different 
cases  a  great  difference  as  to  the  presence  or  absence  of  the  crepitant  rale.  In 
some  cases  we  only  get  it  after  coughing  or  with  a  forced  inspiration ;  in  some 
cases  it  is  only  heard  at  the  beginning  of  red  hepatization  while  the  lung  still 
moves ;  in  some  cases  it  is  heard  throughout  the  stages  of  red  and  gray  hepat- 
ization ;  and  in  some  cases  it  is  absent  altogether. 

In  the  stage  of  resolution  the  products  of  inflammation  are  softened  and 
rapidly  absorbed,  the  air  re-enters  the  small  bronchi  and  air-spaces,  the  lung 
moves  more  and  more  freely.  So  with  the  increased  motion  of  the  lung  we 
get  the  crepitant  rale  due  to  the  friction  of  the  pleura.  With  the  softening  of 
the  inflammatory  products  we  get  the  subcrepitant  and  coarse  rales  in  the 
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Temperature,  black;  pulse,  red;  respiration,  blue. 
Lobar  Pneumonia,  right  lower  lobe:  recovery.   Treatment  by  aconitine  and  digitaline. 

bronchi.  The  bronchial  breathing  and  bronchophony  disappear  if  they  have 
been  present.  Normal  vesicular  breathing  becomes  more  and  more  distinct.  The 
percussion  note  loses  its  dull  or  flat  or  tympanitic  or  cracked-pot  quality,  and 
approaches  nearer  and  nearer  to  the  normal,  but  yet  the  changes  in  the  per- 
cussion note  last  the  longest  of  all  the  physical  signs,  and  even  long  after  com- 
plete resolution  some  dulness  is  often  present. 

It  is  always  to  be  remeoibered  that  it  is  in  old  persons  that  the  physical 
signs  are  the  least  constant  and  the  least  well  marked. 

Rational  Symptoms. — In  from  one-sixth  to  one-third  of  tlie  cases  there 
are  prodromic  symptoms.  Chilliness,  a  little  fever,  general  malaise,  and  feel- 
ings of  oppression  about  the  chest  continue  for  from  one  to  four  days.  These 
symptoms  probably  correspond  to  a  protracted  period  of  congestion. 
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In  about  90  per  cent,  of  the  cases  there  are,  during  tlie  first  twenty-four 
hours,  one  or  more  decided  chills,  and  it  is  from  the  time  of  the  chill  that  we 
count  the  days  of  the  disease. 

The  temperature  rises  at  once,  and  reaches  its  maximum  by  the  afternoon 
of  the  first,  second,  or  third  day  (See  Fig.  45),  but  very  often  the  highest  tem- 
perature of  the  disease  will  be  reached  during  the  twenty-four  hours  preceding 
defervescence.  An  afternoon  temperature  of  104°  and  a  morning  temperature 
of  102°  or  103°  F.  are  about  the  normal  temperatures  of  a  lobar  pneumonia. 
A  sudden  rise  of  temperature  during  the  course  of  the  disease  indicates  the 
extension  of  the  pneumonia  or  the  development  of  a  Complication.  The  removal 
of  the  patient  from  one  house  to  another  is,  as  a  rule,  followed  by  a  rise  of  tem- 
perature, and  in  persons  not  suffering  ft-om  malarial  poisoning  and  not  taking 
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Temperature,  black  :  pulse,  red ;  respiration,  blue. 
Lobar  Pneumonia,  right  lower  lobe ;  recovery.   Treatment  with  aconitine  and  digitaline. 

antipyretics  there  are  quite  often  irregular  rises  and  falls  of  several  degrees  of 
temperature  which  we  cannot  account  for.  Pneumonias  involving  the  upper 
lobes  usually  have  high  temperatures.  The  height  of  the  temperature  is 
usually  in  proportion  to  the  severity  of  the  disease,  but  patients  may  get 
worse  with  a  falling  temperature,  or  may  die  with  temperatures  below  the 
normal,  or,  very  rarely,  have  no  rise  of  temperature  throughout  the  disease. 
The  accompanying  charts  show  variations  in  the  ratio  of  temperature,  pulse, 
and  respiration  in  various  conditions  and  under  different  plans  of  treatment. 

Defervescence  may  take  place  at  any  time  from  the  second  to  the  eighteenth 
day  of  the  disease.  It  occurs  most  frequently  on  the  seventh  day  ;  next  on  the 
fifth,  eighth,  sixth,  and  ninth  days,  in  order.  The  fall  of  temperature  usually 
begins  in  the  evening,  and  within  from  six  to  forty-eight  hours  it  reaches  the 
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normal  or  for  a  time  falls  below  it.  Occasionally  a  rapid  defervescence  with  a 
fall  of  temperature  to  97°  or  96°  F.  is  attended  with  so  much  prostration  and 
such  a  feeble  heart-action  that  the  condition  of  the  patient  is  alarming.  It  is 
said  that  epistaxis,  hsematuria,  or  haemorrhage  from  the  bowels  may  accon\.pany 
defervescence. 

In  the  pneumonias  which  complicate  epidemic  influenza  there  may  be  no 
marked  defervescence,  but  a  gradual  fall  of  temperature  extending  over  many 
days,  and  in  some  cases  the  fever  persists  after  the  pneumonia  has  resolved. 

A  rise  of  temperature  after  several  days  of  partial  or  complete  defer- 
vescence usually  means  pleurisy  or  empyema,  but  it  may  indicate  a  fresh 
pneumonia,  abscess  of  the  lung,  or  gangrene  of  the  lung. 

The  condition  of  the  heart's  action  and  that  of  the  pulse  are  of  great  im- 
portance. In  a  favorable  case  the  pulse  ought  to  be  about  100  to  the  minute, 
and  fairly  full.  A  pulse  of  over  120  is  always  cause  for  anxiety.  The  liability 
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Temperature,  black ;  pulse,  red ;  respiration, 
blue. 

Lobar  Pneumonia,  right  upper  lobe  ;  recovery. 
Expectant  treatment. 


of  failure  of  the  heart's  action,  either  gradual  or  sudden,  constitutes  one  of  the 
greatest  dangers  of  pneumonia.  It  is  not  certain  what  the  cause  of  the  heart 
failure  is,  but  it  seems  probable  that  it  is  due  to  the  effects  of  the  poison  pro- 
duced by  the  pathogenic  bacteria  of  the  disease. 

The  character  of  the  heart  failure  resembles  that  of  diphtheria  :  either  the 
pulse  gradually  becomes  more  rapid  and  feeble  or  there  is  a  sudden  cessation  of 
the  heart's  action.  The  liability  to  heart  failure  seems  ordinarily  to  begin  on  the 
third  day  of  the  pneumonia,  and  to  be  greatest  on  the  day  before  defervescence. 

In  persons  already  suffering  from  chronic  endocarditis  the  danger  of  heart 
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failure  is  very  great ;  and  it  must  be  remembered  that  an  old  aortic  or  mitral 
stenosis  may  exist  without  a  murmur. 

A  complicating  pericarditis,  as  a  rule,  increases  the  frequency  of  the  pulse. 

The  breathing  during  the  invasion  of  the  disease  is  rapid  and  oppressed. 
As  the  disease  progresses  the  character  of  the  breathing  varies  with  the  severity 
of  the  case.  Rapid,  labored,  and  insufficient  breathing  indicates  either  inflam- 
mation of  a  large  part  of  the  lung,  excessive  congestion  of  the  lung,  an  intense 
general  bronchitis,  failure  of  the  heart's  action,  or  an  intense  pleurisy  or  peri- 
carditis. 

Cough  may  be  developed  as  one  of  the  first  symptoms,  or  come  on  at  any 
time  in  the  disease,  or  be  deferred  until  resolution  has  commenced.  In  old 
persons  the  cough  is  often  slight  or  absent  altogether. 

The  characteristic  sputa  of  pneumonia  are  little  rounded,  viscid  pellets  of 
red,  yellow,  or  brownish  color,  mixed  with  thin,  fluid  mucus,  the  so-called 
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death. 


rusty  sputa.  In  rare  cases,  with  a  severe  invasion,  the  patients  may  cough  up 
a  little  pure  blood  at  the  beginning  of  the  disease.  In  the  bad  cases  the  sputa 
are  changed  and  the  patients  cough  up  considerable  quantities  of  thin,  dark- 
colored  fluid.  In  some  cases  throughout  the  disease  there  will  be  nothing  but 
a  little  white  mucus  coughed  up  from  time  to  time.  In  cases  with  an  excessive 
catarrhal  bronchitis  the  quantity  of  expectoration  may  be  very  large  and  like 
that  of  an  ordinary  bronchitis.  It  is  by  no  means  unusual,  especially  in  old 
people,  for  the  expectoration  to  be  absent  altogether. 

Pain  over  the  inflamed  lung,  referred  to  the  region  below  the  nipple,  is 
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developed  within  twelve  hours  after  the  initial  chill  in  the  majority  of  cases, 
and  after  three  or  fonr  days  gradually  disappears.  This  pain  is  sometimes  so 
intense  as  to  be  for  a  time  the  principal  symptom.  In  some  persons,  however, 
there  is  no  pain  until  resolution  commences  and  the  cough  becomes  troublesome. 
In  old  persons  there  is  often  not  only  an  absence  of  pain,  but  there  are  no 
abnormal  sensations  whatever  in  the  chest. 

The  appearance  of  the  face  is  characteristic.  There  is  a  deep-red  flush  at 
about  the  centre  of  each  cheek,  and  the  expression  of  the  face  is  a  curious 
mixture  of  anxiety  and  apathy. 

The  skin  may  be  either  hot  or  dry  or  bathed  in  perspiration  throughout 
the  disease. 

The  tongue  is  coated  with  a  white  fur,  but  in  the  favorable  cases  remains 
moist.    A  drv  tongue  indicates  a  severe  form  of  the  disease. 

Headache,  restlessness,  and  sleeplessness  are  troublesome  during  the  first 
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days  of  the  disease  in  many  of  the  patients.  Delirium  and  stupor  belong  to 
the  severe  ca,ses.  The  alcoholic  patients  often  have  an  active  delirium  or 
delirium  tremens.    Old  persons  often  become  apathetic  or  mildly  delirious. 

The  invasion  of  the  disease  is  often  attended  with  vomiting,  less  frequently 
with  diarrhoea. 

The  urine  is  diminished  in  quantity  and  high-colored.  It  often  contains  a 
little  albumin  and  a  few  casts,  due  to  acute  degeneration  of  the  kidney.  It 
is  said  that  sodium  chloride  and  some  other  inorganic  salts  are  diminished  in 
quantity. 

Complications. — At  any  time  in  tl'e  course  of  a  pneumonia  or  after 
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defervescence  there  may  be  developed  pleurisy  with  eflPiision  or  empyema  on 
the  same  side  as  the  pneumonia.  The  ordinary  course  is  for  the  patient  to 
get  to  the  sixth  or  seventh  day  of  his  pneumonia  and  behave  as  if  he  were 
aboxit  to  get  well,  but  yet  without  complete  defervescence.  After  a  few  days 
the  temperature  rises  a  little  with  pleurisy  with  etfusion,  a  good  deal  with 
empyema.  The  physical  signs  are  those  of  fluid  in  the  pleural  cavity,  but 
very  often  bronchial  breathing  and  bronchophony  are  heard  below  the  level 
of  the  fluid. 

A  catarrhal  bronchitis  involving  the  larger  bronchi  of  both  lungs  is  not 
infrequent,  especially  with  the  pneumonia  of  epidemic' influenza.  The  patients 
cough  up  large  quantities  of  mucus,  often  mixed  with  blood.  Coarse  rales  and 
sibilant  and  sonorous  breathing  can  often  be  heard  over  both  lungs.  The  dys- 
pnoea is  more  troublesome,  the  temperature  higher,  and  the  tendency  to  heart 
failure  and  venous  congestion  more  decided.    (See  Fig.  50.) 

Acute  pericarditis  is  a  serious  complication.  It  may  be  that  there  will  be 
nothing  to  call  attention  to  the  condition  of  the  heart,  and  the  case  seems  only 
to  be  a  pneumonia  of  severe  type ;  or  there  may  be»decided  praecordial  pain,  a 
rapid  and  feeble  pulse,  a  pericardial  friction  sound,  rapid  breathing,  and 
cyanosis.  It  occasionally  happens  that  the  symptoms  of  the  pericarditis  are 
m6re  marked  than  those  of  the  pneumonia,  so  that  it  is  even  possible  for  the 
pneumonia  to  be  overlooked. 

A  previously-existing  chronic  endocarditis  adds  much  to  the  dangers  of 
pneumonia.  The  heart's  action  is  likely  to  be  disturbed  and  the  condition  of 
general  venous  congestion  established.  It  must  not  be  forgotten  in  such  cases 
that  a  well-marked  mitral  or  aortic  stenosis  may  give  no  murmur  at  all. 

Acute  meningitis  is  an  infrequent  complication,  but  a  very  fatal  one.  It 
may  run  its  course  without  giving  any  distinctive  symptoms,  or  the  delirium 
may  be  more  active,  with  contractions  of  groups  of  muscles  or  general  con- 
vulsions. 

Jaundice  is  seen  both  in  mild  and  in  severe  cases.  It  seems  to  be  a  non- 
obstructive jaundice  without  symptoms.  Acute  degeneration  of  the  kidneys 
of  mild  type  is  of  ordinary  occurrence.  It  seems  to  do  the  patients  no  harm, 
and  to  give  rise  to  no  symptoms  except  the  presence  of  albumin  and  casts  in 
the  urine. 

Acute  exudative  nephritis  is  of  much  less  frequent  occurrence.  It  is 
not  likely  to  prove  fatal  of  itself,  but  it  may  add  to  the  dangers  of  the 
pneumonia. 

Persons  already  suflFering  from  chronic  nephritis  are  very  unfavorable  sub- 
jects for  an  attack  of  pneumonia;  not  many  of  them  recover.  Quite  often 
the  chronic  nephritis  is  one  which  has  given  no  symptoms  until  the  time  of 
the  pneumonia. 

The  Course  of  the  Disease. — 1.  The  Regular  Cases. — These  cases  may 
be  mild  or  severe,  they  may  terminate  in  recovery  or  in  death,  but  they  all 
have  this  in  common,  that  the  clinical  picture  is  that  of  an  inflammation  of 
the  lung  with  comparatively  little  evidence  of  general  poisoning.    The  disease 
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begins  with  the  chills,  rapid  rise  of  temperature,  sleeplessness  and  restlessness, 
vomiting,  pain  in  the  side,  cough,  expectoration,  and  dyspncea.  These  symp- 
toms continue  either  mildly  or  severely  ;  after  the  third  day  comes  the  liability 
to  heart  failure,  and  finally  at  the  regular  times  comes  defervescence  or  death. 
The  severity  of  the  symptoms  is  directly  in  proportion  to  the  extent  of  lung 
involved  and  to  the  intensity  of  the  inflammation. 

2.  The  Infectious  Cases. — In  these  cases  the  symptoms  have  no  necessary 
relation  with  the  extent  of  lung  involved ;  in  many  of  them  only  a  part  of 
one  lobe  is  inflamed.  The  patients  behave  as  if  they  were  poisoned.  Their 
prostration  is  marked,  the  emaciation  rapid.  The  temperatures  are  high,  the 
heart's  action  is  rapid  and  feeble,  the  tongue  is  dry,  the  cerebral  symptoms  are 
marked,  and  the  disease  is  very  usually  fatal. 

3.  The  rational  symptoms  run  their  regular  course,  but  the  physical  signs 
are  slow  in  developing,  so  that  it  may  be  as  much  as  eight  days  before  they 
are  really  well  marked. 

4.  The  inflammation,  instead  of  remaining  confined  to  the  lobe  in  which  it 
began,  may  extend  to  other  portions  of  the  lungs.  Each  extension  of  the 
inflammation  is  attended  with  an  exacerbation  of  the  symptoms. 

5.  There  are  rare  cases  in  which  nearly  the  whole  of  both  lungs  becomes 
at  once  inflamed  ;  the  interference  with  breathing  is  overwhelming,  and  death 
results  very  soon. 

6.  Resolution,  instead  of  beginning  within  one  or  two  days  after  deferves- 
cence, as  it  should,  may  be  delayed  for  from  one  to  ten  weeks.  And  yet  even 
after  these  long  periods  the  inflammatory  products  may  be  absorbed. 

7.  In  some  cases,  not  necessarily  belonging  to  either  the  infectious  or  the 
alcoholic  classes,  the  delirium  is  an  unusually  marked  symptom.  In  some  of 
these  patients  the  delirium  continues  for  some  days  after  defervescence  or  even 
after  resolution  is  completed.  In  a  few  cases  the  delirium  is  succeeded  by 
permanent  insanity. 

8.  Persons  already  suffering  from  chronic  alcoholism,  if  they  have  an 
attack  of  lobar  pneumonia,  are  likely  to  have  high  temperature,  active  delir- 
ium, or  delirium  tremens. 

9.  The  pneumonia  of  old  persons  often  runs  an  irregular  course.  The 
extent  of  lung  inflamed  may  be  small  and  the  physical  signs  uncertain — a 
little  dulness  on  percussion,  a  few  subcrepitant  rales,  a  diminished  intensity  of 
breathing,  or  even  no  physical  signs  at  all.  The  patients  usually  have  chill- 
iness or  a  distinct  chill  to  mark  the  invasion  of  the  disease,  and  more  or  less 
fever  while  it  is  running  its  course.  The  appetite  is  lost,  and  there  may  be 
nausea  and  vomiting.  The  pulse  is  rapid  and  often  feeble.  Either  stupor 
or  a  mild  delirium  is  often  present.  The  prostration  is  out  of  proportion  to 
the  extent  of  lung  inflamed.  The  characteristic  cough,  expectoration,  and  pain 
in  the  chest  are  absent  altogether  or  imperfectly  developed ;  even  the  breath- 
ing may  not  be  at  all  changed.  The  disease  is,  however,  very  fatal  in  old 
persons,  and  some  of  them  die  quite  suddenly  after  seeming  to  be  only  mod- 
erately sick  for  a  few  days. 


554 


DISEASES  OF  THE  LUNGS. 


10.  The  pneumonia  which  accompanies  epidemic  influenza  has,  in  New 
York,  presented  certain  peculiarities.  In  many  cases  there  was  an  intense 
catarrhal  inflammation  of  the  larger  bronchi  or  both  lungs,  with  profuse 
expectoration  of  mucus  and  more  or  less  blood.  Some  of  the  fatal  cases  showed 
very  marked  congestion  of  the  inflamed  lung,  with  comparatively  little  con- 
solidation ;  and  this  corresponded  with  an  imperfect  development  of  the  phys- 
ical signs  of  consolidation  during  the  patient's  life.  Very  often  there  was  no 
regular  defervescence,  but  a  slow  fall  of  temperature  extending  over  a  number 
of  days,  and  sometimes  not  reaching  the  normal  until  after  resolution  was  com- 
pleted. In  some  cases  the  whole  duration  of  the  disease  was  unusually  long, 
and  defervescence  and  resolution  did  not  take  place  until  after  three  or  four 
weeks  (See  Fig.  52).  Failure  of  the  heart's  action,  with  venous  congestion  of 
the  lungs  and  other  viscera,  was  often  present.  The  pneumonia  was  followed 
by  empyema  in  an  unusually  large  number  of  cases. 

11.  The  course  of  the  disease  is  changed  by  the  complicating  lesions — 
meningitis,  bronchitis,  pleurisy,  pericarditis,  endocarditis,  or  nephritis. 

Modes  of  Death. — The  patients  die  with  heart  failure;  from  the  extent  of 
the  inflammation  ;  from  general  poisoning ;  from  one  of  the  complications  ; 
or  from  thrombosis  of  the  coronary  arteries. 

Duration. — In  the  cases  which  recover  defervescence  takes  place  at  any 
time  from  the  second  to  the  thirty-second  day,  most  frequently  on  the  seventh 
or  fifth.  Resolution  is  accomplished  within  a  few  days  after  this,  but  may  be 
delayed  uj)  to  ten  weeks. 

In  the  fatal  cases  death  may  take  place  at  any  time  within  the  limits  of  five 
hours  and  thirty  days — most  frequently  on  the  seventh,  eighth,  and  tenth  days. 
In  persons  over  seventy  years  old  death  is  most  common  on  the  fifth,  sixth,  and 
seventh  days. 

The  mortality  from  pneumonia  is  a  considerable  one,  ranging  in  hospitals 
from  12  to  34  per  cent.  It  seems  to  be  the  general  impression  that  the  disease 
is  more  fatal  now  than  it  was  a  number  of  years  ago,  but  it  is  difficult  to 
determine  this  accurately.  A  study  of  this  subject  has  been  made  by  Drs. 
Townsend  and  Coolidge,  who  have  worked  up  the  records  of  the  Massachusetts 
General  Hospital  from  1822  to  1889.  They  arrived  at  the  following  con- 
clusions : 

1.  In  the  one  thousand  cases  of  acute  lobar  pneumonia  treated  at  the  Massa- 
chusetts General  Hospital  from  1822  to  1889  there  was  a  mortality  of  25  per 
cent. 

2.  The  mortality  has  gradually  increased  from  10  per  cent,  in  the  first 
decade  to  28  in  the  present  decade. 

3.  This  increase  is  deceptive,  for  the  following  reasons,  all  of  which  were 
shown  to  be  causative  of  a  large  mortality : 

(a)  The  average  age  of  the  patients  has  been  increasing  from  the  first  to  the 
last  decade. 

(6)  The  relative  number  of  complicated  and  delicate  cases  has  increased, 
(c)  The  relative  number  of  intemperate  cases  has  increased. 
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((?)  The  relative  number  of  foreigners  has  increased. 

4.  These  causes  are  sufficient  to  explain  the  entire  rise  in  the  mortality, 

5.  Treatment,  which  was  heroic  before  1850,  transitional  between  1850  and 
1860,  and  expectant  and  sustaining  since  1860,  has  not,  therefore,  influenced 
the  mortality-rate. 

6.  Treatment  has  not  influenced  the  duration  of  the  disease  or  of  its  conva- 
lescence. 

Treatment. — Lobar  pneumonia  is  a  disease  for  which  there  is  no  routine 
treatment  applicable  to  every  case ;  on  the  contrary,  much  judgment  is  required 
to  decide  what  is  the  best  way  of  managing  each  patient. 

As  a  rule,  all  the  patients  are  to  be  kept  in  bed  and  on  a  fluid  diet  until  the 
temperature  has  fallen  to  the  normal  and  the  exudate  has  disappeared  from 
the  lung.  But  there  are  cases  in  which,  even  while  the  inflammation  is  active, 
a  little  scraped  beef  improves  the  heart-action ;  and  in  patients  in  whom  def- 
ervescence or  resolution  is  delayed  for  an  unusually  long  time  it  may  be  wise 
to  give  solid  food  and  to  allow  the  patient  to  sit  up  before  the  usual  time. 

The  headache,  sleeplessness,  and  general  discomfort  may  require  the  use  of 
opium,  sulphonal,  the  bromides,  or  chloral. 

For  the  excessive  pain  in  the  side  large  poultices,  repeated  every  two  hours, 
and  hypodermics  of  morphine  are  to  be  used. 

For  the  feeble  heart  we  employ  alcoholic  stimulants,  digitalis,  caffeine,  or 
strophanthus.  A  very  good  combination  is  5  grains  of  potassium  iodide,  1 
minim  of  fluid  extract  of  digitalis,  and  20  minims  of  fluid  extract  of  con- 
vallaria,  given  together  every  three  hours. 

When  there  is  excessive  congestion  of  the  lungs,  with  great  dyspnoea  and 
many  coarse  and  subcrepitant  rales  all  over  the  lungs,  relief  can  be  obtained 
by  repeated  dry  cupping,  by  hypodermic  injections  of  one-fiftieth  of  a  grain  of 
nitro-glycerin,  or  by  20-drop  doses  of  tincture  of  nux  vomica. 

If  there  is  a  good  deal  of  general  catarrhal  bronchitis,  the  patients  can  be 
benefited  by  dry  iaupping  or  by  the  use  of  one-tenth  of  a  grain  of  ipecac  every 
hour. 

For  the  exudative  inflammation  of  the  lungs  the  plans  of  treatment  most 
frequently  adopted  are : 

Venesection  employed  once  or  repeated  several  times,  the  quantity  of 
blood  taken  to  be  considerable.  This  plan  is  not  often  employed  at  the  pres- 
ent time. 

Large  doses  of  calomel,  12  to  30  grains,  placed  dry  on  the  tongue — from 
one  to  four  such  doses.  This  plan  seems  to  answer  well  for  some  cases, 
to  be  of  no  use  in  others,  and  is  attended  with  risk  of  producing  sali- 
vation. 

Small  doses  of  calomel,  |^  to  1  grain  given  every  hour  up  to  six  doses.  This 
seems  to  be  of  moderate  efficacy. 

Drachm-doses  of  magnesium  sulphate,  given  every  hour  up  to  eight  doses. 
This,  again,  does  not  seem  to  be  of  much  value. 

The  employment  of  either  tincture  of  aconite  or  tincture  of  veratrum  viride, 


656 


DISEASES  OF  THE  LUNGS. 


in  doses  of  from  2  to  5  drops,  at  first  every  hour  and  later  at  longer  intervals, 
has  given  good  results  in  the  hands  of  some  physicians. 

Cold  affusions  to  the  chest,  cold  baths,  blisters,  the  antipyretic  drugs,  qui- 
nine, and  carbonate  of  ammonium  have  all  been  much  used,  but  are  all  of 
doubtful  efficacy. 

The  treatment  of  the  exudative  inflammation  which  seems  to  me  the  most 
satisfactory  is  that  by  the  combined  use  of  aconitine,  digitaline,  and  whiskey. 
The  aconitine  and  digitaline  used  are  those  made  by  Merck.  The  dose  is  ^  m. 
gm.  (gr.  of  aconitine  and  |-  m.  gm.  (gr.  g-^g-)  of  digitaline  in  tablets ;  the  two 
drugs  are  given  together.  The  frequency  of  the  dosing  is  regulated  by  the  pulse. 
We  endeavor  to  get  a  pulse  of  about  80  and  of  good  quality.  In  order  to  do  this 
it  may  be  necessary  to  give  the  drug  every  fifteen  minutes,  every  half  hour,  every 
hour,  or  every  two  hours,  as  the  case  may  be.  If  the  pulse  be  slow  enough,  but 
too  feeble,  whiskey  must  be  given  at  regular  intervals.  It  is  not  safe  to  fol- 
low this  plan  of  treatment  unless  the  patient  can  be  watched.  If  it  be  carried 
too  far,  the  pulse  may  fall  to  30  and  the  patient  pass  into  a  condition  approach- 
ing collapse.  This  plan  of  treatment  does  not  seem  to  be  of  any  service  in  the 
cases  in  which  the  symptoms  of  poisoning  are  out  of  proportion  to  the  extent 
of  lung  inflamed,  nor  in  the  cases  which  are  complicated  by  pericarditis.  Such 
patients  are  not  benefited  by  any  treatment,  and  are  very  apt  to  die. 

It  is  for  the  patients  of  this  class  that  the  experiments  which  have  been 
made  with  the  inoculation  of  the  blood-serum  of  persons  who  have  passed  the 
crisis  of  a  pneumonia  hold  out  some  promise.  The  theory  is,  that  the  blood- 
serum  of  such  persons  contains  an  antitoxic  substance  capable  of  neutralizing 
the  poison  produced  by  the  growth  of  the  pneumococci. 

Secondary  Lobar  Pneumonia. 

Definition. — An  exudative  inflammation  involving  one  or  more  lobes  of 
one  or  both  lungs,  occurring  in  persons  already  suffering  from  some  disease 
or  injury. 

Etiology. — Persons  who  are  confined  to  bed  by  an  infectious  disease,  by 
injuries  or  inflammation  of  the  brain  and  spinal  cord,  by  surgical  operations, 
or  by  severe  injuries  are  liable  to  have  venous  congestion  of  the  dependent  por- 
tions of  the  lung  and  to  inhale  substances  and  streptococci  which  can  irritate 
the  lung.  In  this  way  they  often  contract  either  a  true  broncho-pneumonia  or 
a  pneumonia  which  somewhat  resembles  a  lobar  pneumonia. 

Morbid  Anatomy. — The  inflammatory  process  involves  irregular  areas  of 
one  or  of  both  lungs.  We  find  these  areas  after  death  in  the  condition  of  red 
or  gray  hepatization  and  surrounded  by  congested  lung,  but  no  complete  con- 
solidation of  an  entire  lobe.  The  inflammation  is  of  exudative  type,  with 
fibrin,  pus,  epithelium,  and  streptococci  in  the  air-spaces  and  small  bronchi. 

Symptoms. — In  many  cases  the  pneumonia  can  hardly  be  said  to  give 
either  rational  symptoms  or  physical  signs.  We  find  the  lesion  after  death, 
but  are  not  certain  of  its  existence  during  life.    In  some  cases,  however,  there 
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are  chills,  fever,  rapid  breathing,  pain,  cough,  and  expectoration,  with  the  phys- 
ical signs  of  bronchitis  or  of  consolidation  of  small  portions  of  the  lung. 
The  treatment  of  such  a  pneumonia  is  unsatisfactory. 

Lobar  Pneumonia,  with  the  Formation  of  Connective  Tissue. 

It  is  well  known  that  in  some  forms  of  inflammation  of  the  lung  there  is 
a  production  of  new  connective  tissue  around  the  bronchi  and  blood-vessels, 
in  the  septa  between  the  lobules,  and  in  the  walls  of  tlie  air-spaces.  It  is  not 
so  well  known  that  in  these  same  forms  of  pneumonia  there  may  be  also  a 
production  of  new  connective  tissue  in  the  cavities  of  the  air-spaces  and  of 
the  small  bronchi.  This  new  tissue  either  grows  directly  from  the  walls  of 
the  air-spaces  or  is  formed  out  of  plugs  of  coagulated  matter  and  of  cells 
which  are  formed  within  their  cavities. 

Such  a  productive  pneumonia  has  been  recognized  under  a  variety  of 
names — gray  induration,  fibroid  induration,  cirrhosis,  interstitial  pneumonia, 
chronic  pneumonia,  desquamative  pneumonia,  parenchymatous  pneumonia, 
etc.  If  we  look  over  all  the  different  lungs  in  which  such  a  productive 
pneumonia  has  been  developed,  we  find  that  they  can  be  classified  as 
follows  : 

1.  A  productive  pneumonia  associated  with  the  growth  of  tubercle 
bacilli. 

2.  A  productive  pneumonia  associated  with  the  growth  of  actinomyces. 

3.  A  productive  pneumonia  due  to  the  inhalation  of  particles  of  coal  or 
of  stone. 

4.  A  productive  pneumonia  caused  by  constitutional  syphilis. 

5.  A  productive  pneumonia  secondary  to  changes  in  the  pleura. 

6.  Broncho-pneumonia. 

7.  A  special  form  of  lobar  pneumonia. 

It  is  concerning  this  last  variety  of  productive  pneumonia  that  our  infor- 
mation is  the  least  exact,  and  it  is  to  this  variety  that  I  wish  especially  to  call 
attention.  The  ordinary  belief  has  been  that  it  is  possible  for  a  regular  exu- 
dative lobar  pneumonia,  instead  of  resolving,  to  be  succeeded  by  a  chronic 
productive  inflammation.  I  believe,  on  the  contrary,  that  a  regular  exuda- 
tive lobar  pneumonia  terminates  only  in  resolution  or  in  death,  and  that  lobar 
pneumonia  with  the  production  of  new  connective  tissue  is  from  the  first  a 
special  form  of  inflammation  of  the  lung.  My  reason  for  this  belief  is  that 
I  have  seen  a  number  of  lungs  which  seem  to  show  the  different  stages  of  the 
inflammatory  process. 

The  literature  on  the  subject  is  not  very  abundant.  Charcot  ^  describes 
this  condition  as  following  one  or  more  attacks  of  ordinary  lobar  pneumonia. 
Coupland^  gives  a  very  good  description  with  drawings,  and  believes  that  the 
new  tissue  is  formed  from  the  intra-alveolar  exudation  of  ordinary  lobar  pneu- 
monia.   Kidd^  describes  two  cases  with  a  subacute  history  which  he  regards 

>  Rev.  Mens,  de  Med.  et  Chir.,  1878,  p.  776.       ^  Trans.  Lmd.  Path.  Soc,  vol.  xxx.  p.  224. 
3  Lancet,  April  5,  1890. 
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as  cases  of  lobar  pneumonia  terminating  in  induration.  Buhl  ^  considers  the 
disease  to  be  a  primary  one,  which  runs  a  subacute  course  and  has  nothing  to 
do  with  ordinary  pneumonia.  Heitler^  gives  an  account  of  the  disease  as 
observed  in  five  cases.  The  development  of  the  disease,  he  says,  is  more  or 
less  acute,  with  fever,  dyspnoea,  cough,  prostration,  sometimes  rigors  ;  the  con- 
stitutional depression  is  much  less  marked  than  in  acute  pneumonia.  The 
fever  is  irregular,  and  not  over  102°  F.  The  sputum  is  mucous,  muco-puru- 
lent,  or  fetid.  In  two  of  the  cases  there  was  retraction  of  the  wall  of  the 
thorax.  The  consolidation  involved  in  three  cases  the  right  upper  lobe,  in 
one  case  the  whole  right  lung,  in  one  case  the  lower  right  lobe.  The  liepa- 
tization  was  smooth,  with  necrotic  and  cheesy  areas  and  cavities.  The  course 
of  the  disease  was  subacute,  but  with  an  acute  invasion,  lasting  from  fifty  days 
to  nine  months  and  nineteen  days.  Wagner^  has  described  six  cases  appar- 
ently belonging  to  this  group,  running  a  subacute  course  with  retraction  of  the 
wall  of  the  chest,  but  terminating  in  recovery. 

I  have  seen  twelve  cases  which  seem  to  belong  to  this  group,  and  to  demon- 
strate that  there  is  a  form  of  lobar  pneumonia  which  is,  from  the  outset,  ana- 
tomically distinct  from  the  ordinary  form.  It  is  from  the  first  an  exudative 
inflammation  with  the  production  of  new  tissue,  not  a  simple  exudative  inflam- 
mation. Such  an  inflammation  naturally  lasts  longer  and  is  more  likely  to 
become  chronic  than  is  the  case  with  a  simple  exudative  inflammation.  I  can 
see  no  reason  to  believe  that  in  ordinary  lobar  pneumonia  the  pus  and  fibrin 
are  ever  replaced  by  connective  tissue. 

The  development  of  the  lesion  seems  to  be  as  follows : 

3 .  Congestion  of  the  lung ;  exudation  of  serum,  fibrin,  and  pus  into  some 
of  the  air-spaces  ;  tlie  formation  in  other  air-spaces  of  irregular  plugs  with 
prolongations  from  one  space  into  others,  the  plugs  composed  of  a  nearly 
homogeneous  or  finely-fibrillated  material,  none  of  them  large  enough  to  fill 
or  distend  the  air-spaces ;  a  swelling  and  thickening  of  the  walls  of  the  air- 
spaces, with  a  very  considerable  increase  in  the  number  of  epitlielial  cells 
which  cover  them  ;  more  or  less  general  catarrhal  bronchitis ;  fibrin  on  the 
.    pulmonary  pleura. 

2.  New  cells,  of  the  type  of  connective-tissue  cells,  are  formed  in  the 
plugs ;  the  walls  of  the  air-spaces  are  more  swollen,  and  may  be  infiltrated 
with  small  round  cells  ;  new  blood-vessels  are  formed  in  the  plugs  which  can 
be  artificially  injected  from  the  pulmonary  vessels.  The  gross  appearance  of 
the  lung  at  this  time  is  usually  characteristic.  One  or  more  lobes  are  con- 
solidated ;  they  are  not  large  as  in  ordinary  pneumonia ;  their  color  is  red  or 
gray;  the  cut  surface  is  smooth,  not  grainilar. 

3.  The  growth  of  new  connective  tissue  within  the  air-spaces,  in  their 
walls,  and  along  the  arteries  and  bronchi  is  so  extensive  that  many  of  the 
air-spaces  are  obliterated.  The  surface  of  the  lung  is  now  covered  with  con- 
nective-tissue adhesions ;  the  bronchi  contain  muco-pus ;  the  lung  is  red, 

'  Buhl,  Briefe,  p.  47.  ^  Wiener  med.  Woehemchrifi,  1884  and  1886. 

*  Deutsch.  Arch./,  klin,  Med.,  vol.  xxxiii.    V.  Kahlden  Ziegler's  Beitriige,  xiii.  p.  279. 
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mottled  with  white  or  gray  or  black  ;  it  is  dense  and  hard  ;  portions  of  it 
may  be  necrotic  or  cheesy  or  broken  down  into  cavities. 

Four  of  my  cases  illustrate  the  first  period  of  the  development  of  the 
lesions  : 

Case  1.  The  duration  of  the  disease  was  ten  days.  The  entire  left  lung 
was  consolidated,  small,  smooth,  of  gray  color,  with  fibrin  coating  the  pul- 
monary pleura.  The  right  lower  lobe  was  partly  hepatized  and  red.  The 
walls  of  the  air-spaces  were  thickened  and  coated  with  epithelial  cells.  There 
was  a  growth  of  new  connective  tissue  around  the  blood-vessels  and  bronchi. 
The  air-spaces  contained  small  anastomosing  plugs  of  a  nearly  homogeneous 
matter. 

Case  2.  The  duration  of  the  disease  was  seventeen  days.  The  left  lower 
lobe  was  consolidated,  small,  red  and  smooth,  its  surface  covered  with  old  adhe- 
sions. The  walls  of  the  air-spaces  were  thickened  :  their  cavities  contained 
the  plugs  already  described. 

Case  3.  The  duration  of  the  disease  was  fourteen  days.  There  was  a 
general  bronchitis.  The  right  upper  lobe  was  consolidated,  of  reddish-gray 
color,  its  pleura  coated  with  fibrin.  The  walls  of  the  small  bronchi  were 
thickened  and  infiltrated  with  cells.  The  walls  of  the  air-spaces  were  thick- 
ened and  coated  with  epithelium.  Some  of  the  air-spaces  contained  pus  and 
fibrin,  others  the  plugs  already  mentioned. 

Case  4.  The  duration  of  the  disease  was  seven  days.  The  left  lower  lobe 
presented  the  regular  picture  of  the  red  hepatization  of  ordinary  pneumonia. 
The  left  upper  lobe  was  consolidated,  small,  smooth,  and  red.  The  walls  of 
the  air-spaces  were  thickened  and  coated  with  epithelium ;  their  cavities  contained 
pus  and  fibrin  or  the  plugs. 

Six  of  my  cases  illustrate  the  second  period  of  the  development  of  the 
lesion : 

Case  5.  Duration,  nineteen  days.  The  right  upper  lobe  was  consolidated, 
smooth,  and  red.  There  was  a  growth  of  new  connective  tissue  around  the 
arteries,  in  the  septa,  and  in  the  walls  of  the  air-spaces.  Some  of  the  air- 
spaces contained  epithelium,  others  plugs  of  the  same  shape  and  appearance  as 
seen  in  the  preceding  group  of  cases ;  but  there  were,  in  addition,  connective- 
tissue  cells  imbedded  in  the  basement-substance  composing  the  plugs. 

Case  6.  Duration,  sixteen  days.  The  right  middle  and  lower  and  left 
lower  lobes  were  consolidated,  small,  and  smooth.  The  walls  of  the  air-spaces 
were  thickened.  Some  of  their  cavities  contained  fibrin  and  pus,  others  plugs 
of  connective  tissue  containing  blood-vessels. 

Case  7.  Duration,  twenty-three  days.  The  left  lower  lobe  was  consolidated, 
small,  and  gray.  The  walls  of  the  air-spaces  were  thickened  ;  they  contained 
plugs  of  connective  tissue. 

Case  8.  Duration,  twenty-eight  days.  The  left  upper  lobe  was  consoli- 
dated, small,  smooth,  and  black.  The  walls  of  the  air-spaces  were  thickened  ; 
they  were  covered  with  epithelium  and  contained  plugs  of  connective  tissue. 

Case  9.  Duration,  six  days.    General  bronchitis.    The  left  upper  lobe 
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was  consolidated,  large,  and  red.  The  walls  of  the  air-spaces  were  thickened. 
Some  contained  pus  and  fibrin,  others  plugs  of  connective  tissue. 

Case  10.  Duration,  thirteen  days.  The  left  lower  lobe  was  in  the  condi- 
tion of  ordinary  red  hepatization.  The  right  upper  lobe  looked  like  the  reso- 
lution of  an  ordinary  pneumonia,  and  some  of  the  air-spaces  contained  degen- 
erated exudation,  but  in  others  there  were  plugs  of  connective  tissue. 

Two  cases  illustrate  the  third  period  of  development  of  the  lesion  : 

Case  11.  Duration,  fifty-two  days.  The  left  lung  was  covered  with  old 
adhesions,  consolidated,  hard,  smooth,  mottled  red  and  white,  small.  The 
growth  of  new  connective  tissue  in  the  walls  of  the  air-spaces  and  in  their 
cavities  had  nearly  obliterated  the  natural  strnctui-e  of  the  lung. 

Case  12.  Duration,  fifty-one  days.  The  pleura  was  thickened  and  coated 
with  fibrin.  The  left  pleural  cavity  was  half  full  of  serum.  The  left  upper 
lobe  was  consolidated  and  of  a  pinkish-white  color.  It  was  almost  entirely 
chanp-ed  into  connective  tissue. 

Etiology. — In  three  of  the  cases  there  was  a  distinct  history  of  prolonged 
exposure  to  cold  and  wet.  In  one  case  the  symptoms  followed  immediately  after 
the  patient's  having  fallen  into  an  excavation.  In  one  case  for  twenty  days 
before  the  initial  chill  the  patient  was  miserable  and  had  a  troublesome  cough. 
In  one  case  for  twenty-one  days  before  the  initial  chill  the  patient  suffered  from 
headache,  loss  of  appetite,  and  prostration.  In  one  case,  under  observation 
throughout,  there  was  an  attack  of  lobar  pneumonia  terminating  in  resolution 
after  eleven  days ;  the  patient  was  discharged  from  the  hospital  well,  and  after 
an  interval  of  eighteen  days  came  the  beginning  of  the  fatal  attack  in  the 
other  lobe  of  the  same  lung.  In  one  case  the  patient  stated  that  he  had  an 
attack  of  pneumonia  five  years  before,  and  that  for  one  year  he  had  been 
troubled  with  cough  and  muco-purulent  expectoration. 

Symptoms. — In  ten  of  the  cases  the  invasion  of  the  disease  was  marked 
by  chills  and  a  rapid  rise  of  temperature.  There  was  cough  in  all  the  cases, 
the  sputa  rusty  in  five  cases,  muco-purulent  in  two  cases,  bloody  in  one  case. 
The  temperature  was  rarely  over  104°  F.,  and  in  some  of  the  cases  not  over 
100°  F.  In  some  of  the  cases  delirium  is  noted  as  a  prominent  symptom. 
One  case  was  supposed  to  be  acute  phthisis,  one  acute  meningitis,  and  one  acute 
general  tuberculosis.  Three  of  the  patients  passed  fairly  into  the  typhoid  con- 
dition. The  physical  signs  of  the  consolidation  of  the  lung  were  well  marked, 
except  in  one  case.  The  duration  of  the  disease  was  for  six,  seven,  ten,  thirteen^ 
fourteen,  sixteen,  seventeen,  nineteen,  twenty-three,  twenty-eight,  fifty-one, 
and  fifty-two  days — in  most  of  the  cases  longer  than  that  of  an  ordinary 
lobar  pneumonia. 

There  seems  to  be,  therefore,  a  form  of  lobar  pneumonia  which  is  anatom- 
ically different  from  the  regular  form.  Its  physical  signs  are,  of  course,  the 
same,  but  its  clinical  symptoms  are  somewhat  different.  Although  the  patients 
have  the  same  chill,  fever,  cough,  expectoration,  and  pain  as  in  the  regular 
cases,  yet  there  is  something  about  the  course  of  the  disease  which  makes  its 
diagnosis  possible  even  during  its  early  days.    The  temperature  does  not  run 
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high,  but  the  tendency  to  cerebral  symptoms  and  the  typhoid  state  is  very 
marked,  and  most  of  the  cases  run  a  protracted  and  subacute  course.  Concern- 
ing the  prognosis  it  is  not  jjossible  to  speak  certainly,  but  there  seems  no  reason 
why  recovery  should  not  be  possible. 

Broncho-pneumonia. 

Definition. — An  infectious  inflammation,  with  exudation  from  the  blood- 
vessels, a  formation  of  new  connective  tissue,  and  the  growth  of  pathogenic 
bacteria,  which  involves  principally  the  walls  of  the  bronchi  and  those  of  the 
air-spaces  which  surround  the  inflamed  bronchi. 

Synonyms. — Capillary  bronchitis  ;  Lobular  pneumonia;  Catarrhal  pneu- 
monia. 

There  seems  to  be  no  form  of  pneumonia  which  does  not  have  associated 
with  it  more  or  less  bronchitis,  so  that  every  pneumonia  is  in  one  sense  a 
broncho-pneumonia.  But  it  has  long  been  recognized  that  there  is  one  form 
of  inflammation  of  the  lung  which  is  different  from  others,  and  in  which  the 
share  of  the  bronchi  is  especially  important.  For  several  reasons,  however, 
the  popular  notions  concerning  the  disease  have  become  somewhat  confused. 
It  was  seen  that  in  some  cases,  while  there  was  a  bronchitis  extending  down  to 
the  small  bronchi,  there  was  no  consolidation  of  the  lung,  and  so  these  were 
called  cases  of  capillary  bronchitis.  It  was  seen  that  there  were  cases  of  general 
bronchitis  witli  consolidation  of  circumscribed  portions  of  the  lung,  and  it  was 
inferred  that  the  inflammation  extended  from  the  bronchi  to  the  air-spaces 
which  empty  into  them;  so  these  were  called  cases  of  lobular  pneumonia. 
This,  however,  was  an  error  in  observation.  Areas  of  atelectasis  do  corre- 
spond to  bronchi,  but  the  areas  of  consolidation  do  not  so  correspond.  It  was 
seen  that  in  some  cases  the  symptoms  and  lesions  could  not  be  distinguished 
from  those  of  phthisis,  and  it  was  not  understood  that  the  only  real  difference 
between  the  two  was  the  presence  or  absence  of  the  tubercle  bacilli.  Num- 
bers of  curious  ideas  were  connected  with  the  term  "  catarrhal  inflammation," 
and  it  was  not  realized  that  a  catarrhal  inflammation  is  nothing  but  an  exuda- 
tive inflammation  occurring  in  a  mucous  membrane. 

It  is  to  be  regretted  that  the  erroneous  idea  still  exists  tliat  a  broncho-pneu- 
monia is  simply  an  inflammation  of  the  bronchi  which  extends  to  the  air-spaces 
opening  into  these  bronchi. 

Etiology. — Broncho-pneumonia  is  the  ordinary  pneumonia  of  children ;  it 
is  frequently  seen  in  young  persons,  and  occasionally  in  adults  and  old  persons. 

It  occurs  as  a  primary  inflammation,  is  often  secondary  to  measles,  whoop- 
ing cough,  and  diphtheria,  less  frequently  to  the  other  infectious  diseases. 
Persons  confined  to  bed  by  injury  or  disease  and  persons  with  emphysema  are 
liable  to  subacute  forms  of  broncho-pneumonia. 

The  disease  is  most  frequent  during  the  cold  and  wet  months  of  the  year ; 
in  some  cases  there  is  a  history  of  exposure  to  cold  ;  in  others  no  exciting  cause 
is  discoverable.    Children  crowded  together  in  asylums  are  especially  liable  to 
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the  disease.  The  same  patient  not  infrequently  suffers  from  several  attacks  of 
broncho-pneumonia. 

The  pathogenic  bacteria  are  either  the  pneumococci  of  lobar  pneumonia  or 
the  streptococci  of  suppuration. 

Morbid  Anatomy. — In  persons  who  die  of  broncho-pneumonia  the  lungs 
after  death  present  a  considerable  variety  in  their  gross  appearance.  The 
mucous  membrane  of  the  trachea  and  large  broneh  may  appear  normal,  or  is 
congested  and  coated  with  mucus,  or  the  small  bronclii  may  contain  pus.  The 
walls  of  the  small  bronchi  are  thickened,  so  that  a  section  of  the  lung  looks 
studded  with  little  nodules.  In  some  cases  most  of  the  small  bronchi  of  both 
lungs  have  their  walls  thickened  in  this  way ;  more  frequently  it  is  only  the 
bronchi  of  one  lung  or  of  one  lobe.  Around  the  bronchi  whose  walls  are 
thickened  are  zones  of  consolidated  lung  varying  in  size  from  that  of  a  pin's 
head  to  that  of  a  pea.  Scattered  through  one  or  both  lungs  are  irregular  areas 
of  consolidation  having  no  definite  relation  with  the  bronchi.  They  may  be  so 
large  and  numerous  that  an  entire  lobe  or  an  entire  lung  is  completely  consoli- 
dated. The  pulmonary  pleura  may  be  coated  with  fibrin.  In  the  lungs  of 
very  young  children  there  may  be  consolidated  shrunken  portions  due  to  col- 
lapse of  the  air-vesicles,  the  so-called  areas  of  atelectasis.  The  same  condition 
is  found  with  bronchitis  and  in  children  who  die  so  soon  after  birth  that  the 
whole  of  the  lungs  have  not  become  aerated.  The  bronchial  glands  are  usually 
swollen  and  inflamed.  The  smaller  bronchi  may  be  dilated.  In  the  portions 
of  lung  which  ai'e  not  consolidated  the  air-spaces  may  be  somewhat  dilated. 
Occasionally  some  of  the  air-spaces  are  ruptured  and  the  septa  between  the 
lobules  are  infiltrated  with  air. 

In  order  to  understand  the  true  anatomical  characters  of  broncho-pneumo- 
nia it  is  necessary  to  determine  which  of  these  different  changes  is  essential 
and  constant  and  which  are  accessory  and  inconstant. 

The  essential  and  constant  lesion  is  a  productive  inflammation  of  the  walls 
(not  the  mucous  membrane)  of  the  bronchi  and  of  the  air-spaces  immediately 
surrounding  the  inflamed  bronchi.  The  walls  of  the  bronchi  are  thickened 
and  infiltrated  by  a  growth  of  new  cells ;  the  walls  of  the  air-spaces  are 
thickened  ;  their  cavities  are  filled  with  new  connective  tissue,  or  with  fibrin, 
pus,  and  epithelium.  The  inflammation  is  from  the  first  not  exudative,  but 
productive ;  that  is,  with  the  formation  of  new  tissue.  It  involves  the 
medium-sized  and  smaller  bronchi  of  both  lungs,  but  is  not  everywhere 
equally  severe;  in  some  parts  of  the  lungs  the  lesions  are  much  more 
marked  than  in  others. 

The  accessory  lesions,  some  of  which  are  present  in  one  case  and  some  in 
others,  are — 

(1)  A  catarrhal  inflammation  of  the  mucous  membrane  of  the  bronchi. 

(2)  An  exudative  inflammation  of  the  air-spaces,  which  fills  their  cavities 
with  fibrin,  pus,  and  epithelium,  and  produces  consolidation  of  larger  or  smaller 
portions  of  the  lungs.  In  young  children  the  epithelial  cells  which  line  the 
air-spaces  are  much  more  numei'ous  than  they  are  in  adults;  so  that  when  chil- 
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dren's  lungs  are  inflamed  the  epithelial  cells  form  a  larger  part  of  the  inflam- 
matory product  than  they  do  in  the  lungs  of  adults. 

(3)  An  exudative  inflammation  of  the  pleura  which  coats  it  with  fibrin. 

(4)  Dilatation  of  the  bronchi,  the  walls  of  which  are  the  seat  of  productive 
inflammation. 

(5)  Areas  of  atelectasis. 

(6)  Simple  or  tubercular  inflammation  of  the  bronchial  glands. 

As  the  inflammation  of  the  walls  of  the  bronchi  and  of  the  air-spaces  sur- 
rounding them  is  from  the  first  a  productive  inflammation,  it  follows  the  law 
which  governs  that  form  of  inflammation.  It  is  apt  to  last  for  a  longer  time 
than  does  an  exudative  inflammation,  and  it  is  liable  to  change  into  a  chronic 
productive  inflammation.  It  is  not  uncommon,  therefore,  for  a  broncho-pneu- 
monia to  continue  for  several  weeks  or  to  be  followed  by  permanent  changes 
in  the  lungs. 

If  the  broncho-pneumonia  becomes  chronic,  the  inflammation  of  the  walls 
of  the  bronchi  and  of  the  air-spaces  which  surround  them  continues ;  we  then 
find  that  tlie  bronchi  are  dilated,  their  walls  are  thickened  ;  they  are  sur- 
rounded by  zones  of  connective  tissue,  or  part  of  a  lobe  or  an  entire  lobe  is 
changed  into  connective  tissue.  The  pulmonary  pleura  may  also  be  very 
much  thickened. 

Symptoms. — In  very  young  infants  the  only  sym])toms  are — fever,  pros- 
tration, and  rapid  breathing.  There  is  no  cough ;  there  are  no  physical  signs. 
The  disease  is  almost  certainly  fatal  within  a  few  days. 

In  older  children  the  broncho-pneumonia  may  be  preceded  by  the  symp- 
toms of  measles,  of  whooping  cough,  of  coryza,  of  pharyngitis,  or  of  a  catar- 
rhal bronchitis  of  the  larger  tubes,  or  it  may  occur  without  having  been  pre- 
ceded by  any  other  morbid  conditions. 

There  is  a  good  deal  of  difference  in  the  different  cases  as  to  the  severity 
of  the  invasion.  The  more  severe  cases  are  ushered  in  by  one  or  more  gen- 
eral convulsions,  or  by  a  rapid  rise  of  temperature,  vomiting,  oppressed  breath- 
ing, and  delirium.  The  milder  cases  begin  with  lower  temperatures,  moderate 
prostration,  and  increased  frequency  of  breathing. 

After  the  disease  is  established  the  patients  continue  to  have  a  febrile 
movement.  The  temperature  in  most  cases  is  irregular,  but  on  many  days 
up  to  105°  F.  Very  often  the  temperature  is  of  distinctly  remittent  type — 
a  morning  temperature  of  99°  to  100°  and  an  evening  temperature  of  104°  to 
105°.  It  is  to  be  noticed,  however,  that  in  children  both  bronchitis  and  lobar 
pneumonia  are  also  often  accompanied  by  fever  of  a  remittent  type.  It  may 
very  well  be  that  this  disposition  to  remission  belongs  rather  to  the  age  of  the 
patient  than  to  the  character  of  the  disease.  The  height  of  the  temperature 
varies  from  day  to  day,  sometimes  with  the  progress  or  extension  of  the 
inflammation,  sometimes  without  discoverable  cause.  In  the  cases  which 
recover  it  requires  several  days  for  the  temperature  to  fall  to  the  normal. 
The  height  of  the  temperature  is  as  a  rule  in  proportion  to  the  severity  of 
the  broncho-pneumonia :  with  temperatures  of  over  105°  the  mortality  of 
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the  disease  is  considerable.  There  are,  however,  patients  in  whom  the  tem- 
perature runs  between  99°  and  100°  who  do  very  badly. 

In  children  the  pulse  is  normally  more  rapid  than  it  is  in  adults,  and  is 
also  more  easily  rendered  rapid  by  disease.  So  in  broncho-pneumonia  pulses 
of  from  140  to  170  to  the  minute  are  not  uncommon,  and  in  bad  cases  the 
pulse  can  hardly  be  counted. 

An  increase  in  the  frequency  of  the  breathing  is  almost  constantly  present 
— as  much  as  40  to  the  minute  even  in  mild  cases,  up  to  60,  70,  or  80  in  the 
bad  cases.  It  is  of  importance  to  notice  not  only  the  frequency  of  the  breath- 
ing, but  also  how  much  air  enters  into  the  lungs.  The  breathing  may  be 
made  worse  for  a  time  by  distention  of  the  stomach.  Sleeplessness,  restless- 
ness, and  delirium  are  often  present,  and  sometimes  very  troublesome.  They 
seem  to  depend  partly  on  the  fever,  partly  on  the  interference  with  breathing, 
partly  on  the  temperament  of  the  child. 

The  face  is  flushed,  the  tongue  is  coated  and  sometimes  dry  ;  there  may  be 
vomiting  or  diarrhoea ;  sometimes  there  is  pain  over  the  chest. 

Cough  is  often  present,  dependent  on  the  catarrhal  bronchitis  rather  than 
on  the  broncho-pneumonia.  The  sputa  are  swallowed  rather  than  coughed  up. 
They  may  collect  in  the  stomach  and  be  vomited  up. 

The  urine  may  contain  a  little  albumin  and  a  few  casts,  the  kidneys  being 
the  seat  of  acute  degeneration. 

The  physical  signs  vary  with  the  condition  of  the  lung.  If  the  inflam- 
mation be  limited  to  the  walls  of  the  bronchi  and  to  the  air-spaces  immediately 
surrounding  them,  there  are  no  physical  signs  except  diminished  breathing. 
If  a  catarrhal  bronchitis  be  present,  there  are  coarse  and  subcrepitant  rales. 
If  there  be  a  diffiise  pneumonia  with  consolidation  of  a  considerable  portion 
of  the  lung,  there  are  dulness  on  percussion,  bronchial  breathing,  and  bron- 
chophony. If  there  be  fibrin  on  the  pleura,  there  are  crepitant  or  subcrepi- 
tant rMes.  The  signs  of  the  consolidation  and  of  the  pleurisy  are  usually 
developed  between  the  second  and  fifth  days,  but  it  is  not  uncommon  for  them 
to  b^delayed  until  a  much  later  period. 

The  duration  of  broncho-pneumonia  in  children  varies  very  much  in  dif- 
ferent cases.  Of  the  fatal  cases,  the  larger  number  die  within  two  weeks,  but 
some  prove  fatal  within  two  days  and  some  are  protracted  for  seven  or  eight 
weeks.  In  the  cases  which  recover  the  constitutional  symptoms  continue  for 
from  one  to  three  weeks  in  the  majority  of  the  patients,  but  it  is  by  no  means 
unusual  for  the  active  symptoms  to  continue  for  six  or  eight  weeks  and  yet 
the  patients  make  a  perfectly  good  recovery.  Resolution  requires  a  longer 
time  than  in  lobar  pneumonia — from  seven  to  fourteen  days  in  most  of  the 
cases. 

The  Cerebral  Cases. — In  many  of  the  cases  of  broncho-pneumonia  there 
are  cerebral  symptoms — convulsions,  restlessness,  and  delirium — but  in  some 
patients  these  symptoms  are  develo])ed  to  such  a  degree,  and  are  so  out  of 
proportion  to  the  pulmonary  symptoms,  that  the  cases  require  a  separate 
description. 
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The  symptoms  resemble  those  of  an  acute  or  a  tubercular  meningitis.  They 
may  progress  acutely  with  high  fever,  prostration,  one  or  more  convulsions, 
alternating  delirium,  and  stupor :  or  the  course  is  more  subacute,  with  loss 
of  appetite,  vomiting,  moderate  prostration,  not  very  high  fever,  alternating 
stupor  and  delirium.  These  symptoms  may  continue  for  from  two  to  ten  days 
before  there  are  any  pulmonary  symptoms.  Then,  as  the  pulmonary  symp- 
toms are  developed,  the  cerebral  symptoms  subside. 

Persistent  Cases. — If,  after  the  subsidence  of  the  acute  broncho-pneumonia, 
a  chronic  inflammation  persists,  the  children  begin  to  improve,  but  yet  do  not 
get  well. 

In  some  the  cough  and  the  physical  signs  continue,  the  appetite  is  poor,  the 
children  do  not  gain  in  flesh  and  strength,  but  yet  they  are  not  sick  in  bed — 
often  not  confined  to  the  house.  In  others  the  same  symptoms  exist ;  there 
is  also  an  irregular  fever,  and  the  patients  are  sick  in  bed. 

Of  these  protracted  cases,  some  recover  entirely  ;  some  recover  with  perma- 
nent consolidation  of  a  portion  of  the  lungs ;  some  die  exhausted  by  the  dis- 
ease ;  some  are  left  with  a  chronic  interstitial  pneumonia  which  lasts  for 
many  years.- 

In  some  cases  of  acute  broncho-pneumonia  the  accompanying  inflammation 
of  the  bronchial  glands  may  be  of  a  tubercular  character,  and  this  may  serve 
at  a  later  period  as  the  focus  of  infection  which  causes  an  acute  general  tuber- 
culosis. 

In  adolescence  the  clinical  picture  of  broncho-pneumonia  is  the  same  as  it 
is  in  children,  but  the  cerebral  symptoms  are  not  developed  to  the  same  extent, 
and  the  patients  are  more  likely  to  cough  up  blood. 

In  adults  the  disease  presents  itself  to  us  under  several  different  forms : 

1.  The  patient  has  an  ordinary  attack  of  catarrhal  bronchitis  lasting  for 
several  days.  Instead  of  getting  well  promptly,  however,  the  patients  con- 
tinue to  cough  and  to  feel  sick,  and  on  examining  the  chest  we  find  a  circum- 
scribed area  where  there  is  dulness  on  percussion  and  loud,  high-pitched  voice. 
This  consolidation  of  the  lung  does  not,  however,  last  very  long,  and  the 
patients  make  a  good  recovery. 

2.  The  patients  are  suddenly  attacked  with  a  very  severe  and  general 
broncho-pneumonia.  There  are  chills,  a  rapid  rise  in  temperature,  headache, 
pains  in  the  back  and  chest,  vomiting,  great  prostration,  a  rapid  pulse  which 
soon  becomes  feeble,  very  bad  respiration — rapid,  labored,  and  insufficient ; 
venous  congestion  of  the  skin  and  of  the  viscera;  cough  at  first  dry,  then 
with  profuse  mucous  and  blood-stained  sputa ;  sleeplessness,  i-estlessness,  and 
delirium,  and  albumin  in  the  urine.  There  are  coarse,  subcrepitant,  and 
crepitant  rales  over  both  lungs,  and  sibilant  and  sonorous  breathing ;  the 
percussion-note  is  normal  or  exaggerated  or  dull.  The  disease  lasts  for 
from  seven  to  fourteen  days;  it  is  very  apt  to  prove  fatal. 

The  most  efficient  remedies  are  the  energetic  use  of  wet  or  dry  cups  over 
the  entire  chest,  the  administration  of  calomel  or  the  sulphate  of  magnesium 
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in  small  aud  repeated  doses,  ipecac,  the  inhalation  of  oxygen,  stimulants,  and 
hypodermic  injection  of  nitro-glycerin, 

3.  There  is  a  form  of  broncho-pneumonia  in  adults  which  resembles  lobar 
pneumonia.  There  is  a  general  catarrhal  bronchitis,  with  broncho-pneumonia 
and  consolidation  of  one  or  more  lobes.  The  symptoms  and  physical  signs 
are  like  those  of  lobar  pneumonia,  but  with  some  difference.  The  invasion 
of  the  disease  is  not  as  sudden,  the  pulse  is  more  rapid,  the  cerebral  symp- 
toms are  more  constant,  the  expectoration  is  like  that  of  bronchitis,  the  physical 
signs  are  more  slowly  developed,  the  duration  of  the  disease  is  rather  longer, 
and  resolution  is  slower. 

4.  There  is  a  form  of  broncho-pneumonia  which  resembles  tubercular 
broncho-pneumonia.  The  invasion  of  the  symptoms  is  gradual  and  the  dis- 
ease is  protracted  over  a  number  of  weeks.  The  patients  have  more  or  less 
cough  and  expectoration — at  first  mucous,  later  muco-purulent,  but  not  con- 
taining tubercle  bacilli.  There  is  a  moderate  fever,  with  evening  exacerbations 
and  sweating  at  night.  The  physical  signs  are  those  of  bronchitis  and  consoli- 
dation of  circumscribed  portions  of  the  lung.  The  patients  have  no  appetite 
and  lose  flesh  and  strength.  Often  the  diagnosis  depends  upon  the  examina- 
tion of  the  sputa.  After  a  number  of  weeks,  in  some  of  the  patients  the 
inflammation  subsides  and  a  complete  recovery  is  made,  but  in  others  it 
continues  and  pi'oves  fatal. 

5.  Persons  suffering  from  emphysema  sometimes  develop  a  subacute  bron- 
cho-pneumonia, which  may  prove  fatal. 

6.  Broncho-pneumonia,  especially  of  the  lower  lobes,  is  secondary  to  the 
infectious  diseases,  to  injuries,  to  surgical  operations,  and  to  any  conditions 
which  are  likely  to  cause  congestion  of  the  lungs  and  the  inhalation  of  strep- 
tococci. 

Treatment. — If  there  be  much  general  catarrhal  bronchitis,  the  use  of  hot 
poultices  or  hot  fomentations  over  the  chest,  the  internal  administration  of 
small  doses  of  ipecac  and  aconite  at  short  intervals,  and  sometimes  the  use  of 
small  doses  of  calomel,  are  indicated. 

For  the  cerebral  symptoms  the  bromides  or  phenacetin,  in  moderate  doses, 
are  to  be  preferred,  but  it  is  sometimes  necessary  to  use  opium. 

For  the  broncho-pneumonia,  if  it  be  severe,  aconitine  and  digitaliue  can  be 
employed  as  in  lobar  pneumonia. 

Opinions  differ  as  to  the  propriety  of  the  use  of  stinnilants.  It  is  my  own 
opinion  that  in  children  under  five  years  of  age  brandy  and  whiskey  do  harm 
instead  of  good. 

If  resolution  be  delaved  or  if  the  broncho-pneumonia  persist,  we  employ 
iron,  quinine,  the  mineral  acids,  oxygen,  cod-liver  oil,  and,  above  all,  change 
of  air. 

The  Pneumonia  op  Heart  Disease. 
Definition. — A  chronic  productive  inflammation  of  the  lungs,  caused  by 
chronic  congestion,  and  resulting  in  thickening  of  the  walls  of  the  air-spaces, 
filling  of  their  cavities  with  epithelial  cells,  and  a  deposition  of  pigment. 
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Synonym. — Brown  or  pigment  induration  of  the  lungs. 

Etiology. — Any  long-continued  mechanical  obstruction  to  the  escape  of  the 
blood  from  the  lungs  into  the  left  cavities  of  the  heart  can  produce  this  form 
of  pneumonia.  The  most  frequent  and  effectual  obstruction  is  furnished  by  a 
stenosis  of  the  mitral  valve,  but  any  valvular  lesion  of  the  heart,  dilatation  of 
the  ventricles,  or  aneurism  of  the  arch  of  aorta  may  act  in  the  same  way. 

Morbid  Anatomy. — The  first  effect  of  the  obstruction  to  the  circulation 
seems  to  be  a  change  in  the  capillary  vessels  in  the  walls  of  the  air-spaces. 
These  vessels  become  dilated,  tortuous,  and  have  their  walls  thickened.  Then 
there  is  a  gradual  thickening  and  pigmentation  of  the  walls  of  the  air-spaces ; 
an  increase  in  the  size  and  number  of  the  epithelial  cells,  until  they  partly  or 
completely  fill  the  cavities  of  the  air-spaces  ;  and  escape  of  the  red  blood-cells 
into  the  air-spaces.  Finally,  when  the  inflammation  has  reached  its  full 
development,  there  is  smooth,  red  hepatization  of  portions  of  both  lungs,  an 
hepatization  due  principally  to  the  filling  of  the  air-spaces  with  epithelial 
cells. 

The  lungs  are  diminished  in  size,  sometimes  covered  with  old  adhesions, 
but  seldom  with  fibrin.  There  may  be  more  or  less  serum  of  dropsical  cha- 
racter in  the  pleural  cavities.  The  texture  of  the  lungs  is  leathery  and  dense 
or  that  of  a  smooth  hepatization.  They  are  dry,  of  a  salmon-pink  color 
mottled  with  brown  or  black.  There  may  be  large  or  small  areas  where 
the  air-spaces  are  filled  with  extravasated  blood. 

Symptoms. — The  principal  symptoms  exhibited  by  the  patients  are  those 
due  to  the  lesions  of  the  heart  or  aorta.  The  changes  in  the  lungs  do  not  give 
as  marked  symptoms  as  might  be  expected.  The  physical  signs  are  obscure — 
miore  or  less  dulness  and  diminished  breathing.  The  rational  symptoms  are 
dyspnoea,  cough,  mucous  and  bloody  sputa,  or  even  the  continued  expectora- 
tion of  pure  blood. 

Treatment. — It  is  evident  that  this  condition  of  the  lungs  is  one  which 
cannot  be  influenced  by  treatment.  We  simply  attend  as  well  as  we  can  to  the 
disturbances  of  circulation  which  have  caused  the  lung  trouble. 

Interstitial  Pneumonia. 

Definition. — A  chronic  productive  inflammation  which  involves  the  con- 
nective-tissue framework  of  the  lung  and  the  walls  of  the  air-spaces,  and 
results  in  the  formation  of  new  connective  tissue  and  obliteration  of  the  air- 
spaces. 

It  is  customary  to  describe  under  the  name  of  "  interstitial  pneumonia  " 
the  forms  of  productive  pneumonia  which  follow  acute  lobar  pneumonia  with 
the  formation  of  connective  tissue,  broncho-pneumonia,  chronic  pleurisy, 
chronic  bronchitis,  and  the  inhalation  of  the  dust  of  coal  or  of  stone.  The 
forms  of  productive  pneumonia  which  are  associated  with  the  growth  of 
tubercle  bacilli  or  of  actinomyces,  those  which  are  caused  by  the  poison  of 
syphilis,  and  those  which  belong  to  pulmonary  emphysema  are  usually 
described  under  other  names. 
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Morbid  Anatomy. — The  condition  of  the  lungs  varies  with  the  cause  of 
the  interstitial  pneumonia  : 

(1)  If  it  follow  acute  lobar  pneumonia  with  the  production  of  new  con- 
nective tissue,  one  lobe  or  an  entire  lung  is  covered  with  pleuritic  adhesions ; 
it  is  small,  smooth,  and  dense  ;  the  air-spaces  and  small  bronchi  are  obliterated 
by  the  new  connective  tissue.    Some  of  the  bronchi  may  be  dilated. 

(2)  If  it  be  consequent  upon  broncho-pneumonia,  one  or  more  lobes  are 
studded  with  fibrous  nodules  or  are  converted  into  dense  fibrous  tissue.  The 
pleura  is  thickened,  the  bronchi  are  inflamed  and  often  dilated. 

(3)  If  it  be  concomitant  of  thickening  of  the  pleura,  bands  of  connective 
tissue  extend  from  the  pleura  into  the  lung ;  the  bronchi  are  inflamed  and 
often  dilated. 

(4)  If  it  follow  chronic  bronchitis,  there  are  fibrous  nodules  around  the 
bronchi,  with  more  or  less  diffuse  connective  tissue. 

(5)  If  it  be  due  to  the  inhalation  of  the  dust  of  coal  or  stone,  we  find  in 
both  lungs  fibrous  peribronchitic  nodules  and  diff'use  connective  tissue. 

In  most  of  the  cases  the  portions  of  lung  exempt  from  the  interstitial 
pneumonia  are  emphysematous. 

Symptoms. — The  patients  have  a  cough  with  mucous  expectoration.  The 
cough  becomes  more  constant  and  troublesome  as  the  disease  progresses.  The 
expectoration  becomes  muco-purulent,  sometimes  foetid.  If  the  bronchi  become 
dilated,  the  muco-pus  accumulates  in  them  and  is  coughed  up  at  intervals  in 
large  quantities.  There  may  be  occasional  hsemoptyses.  There  is  dyspnoea  on 
exertion,  at  first  slight,  later  more  marked.  There  may  be  uncomfortable  feel- 
ings or  actual  pain  over  the  affected  side  of  the  chest.  There  is  gradual  loss 
of  flesh  and  of  strength.  Neither  laryngitis  nor  diarrhoea  belongs  to  the  dis- 
ease.   There  is  no  fever  except  with  exacerbations  of  the  bronchitis. 

In  the  cases  of  interstitial  pneumonia  which  follow  lobar  pneumonia, 
broncho-pneumonia,  and  chronic  pleurisy  the  affected  side  of  the  chest  is 
retracted,  the  other  side  is  enlarged,  the  heart  is  displaced,  the  vertebral 
column  is  curved  laterally.  There  is,  on  percussion,  dulncss  or  flatness  or 
tympanitic  resonance.  The  vocal  fremitus  is  increased.  The  breathing  is 
sonorous,  sibilant,  bronchial,  cavernous,  or  amphoric  according  to  the  condi- 
tion of  the  bronchi  and  the  degree  of  consolidation  of  the  luna:.  There  are 
pleuritic  creaking  sounds,  subcrepitant,  coarse,  or  gurgling  rales. 

The  disease  is  one  which  lasts  for  many  years,  and  the  patients  usually  die 
with  some  acute  inflammation  of  the  other  lung. 

Treatment. — The  most  efficient  treatment  is  that  the  patient  should  reside 
permanently  in  a  climate  where  he  is  able  to  live  out  of  doors  and  where  his 
broncliitis  does  well.  If  this  cannot  be  done,  we  attend  to  the  bronchitis  and 
the  nutrition  of  the  patient  as  well  as  we  can. 

Tubercular  Pneumonia. 
Definition. — Under  this  name  Ave  include  all  the  inflammations  of  the 
lung  which  are  accompanied  with  the  presence  of  tubercle  bacilli.    Of  such 
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inflammations  there  are  a  number  which  differ  from  each  other  widely  in  their 
morbid  anatomy  and  clinical  symptoms.  We  are  not  at  the  present  time  pro- 
vided with  satisfactory  names  to  designate  these  different  forms  of  tubercular 
pneumonia,  so  that  we  still  have  to  use  the  old  arbitrary  terms  to  which  there 
are  so  many  objections. 

We  distinguish,  therefore,  Acute  Miliary  Tuberculosis  of  the  Lungs ; 
Chronic  Miliary  Tuberculosis  of  the  Lungs;  Acute  Pulmonary  Phthisis; 
Chronic  Pulmonary  Phthisis. 

Acute  Miliary  Tuberculosis  of  the  Lungs. 

Definition. — A  tubercular  inflammation  of  the  lungs  characterized  by  the 
presence  of  a  number  of  small  foci  of  inflammation,  of  which  the  inflamma- 
tory products  form  very  small  nodules  called  miliary  tubercles.  The  tuber- 
cular inflammation  may  be  confined  to  the  lungs  or  it  may  be  part  of  a  gen- 
eral tuberculosis. 

(a)  Secondary  Form. 

Etiology. — For  the  development  of  tubercular  inflammation  in  any  part 
of  the  body  there  are  necessary  the  proper  predisposition  of  the  individual, 
a  local  cause  of  inflammation,  and  the  growth  of  tubercle  bacilli.  In  the 
lungs  the  tubercle  bacilli  seem  to  be  either  inhaled  or  transported  by  the 
blood.  It  is  possible  that  the  bacilli  may  be  first  inhaled,  then  collected  in 
the  bronchial  glands,  and  from  the  glands  find  their  way  into  the  pulmonary 
circulation.  Certainly,  we  see  cases  in  which  tubercular  inflammation  of  the 
bronchial  glands  precedes  miliary  tuberculosis  of  the  lungs.  The  bacilli 
which  are  inhaled  must  be  derived  to  some  extent  from  the  dried  sputa  of 
persons  who  have  tubercular  pneumonia.  The  bacilli  are  much  more  abun- 
dant in  the  air  of  some  localities  than  in  that  of  others,  and  at  high  altitudes 
and  on  the  ocean  the  air  contains  none  of  these  organisms.  The  bacilli  which 
are  conveyed  to  the  lungs  by  the  blood  are  derived  from  a  focus  of  tubercular 
inflammation  in  some  other  part  of  the  body.  In  man  tuberculosis  is  con- 
veyed by  inoculation  from  one  person  to  another  only  in  rare  cases.  In  some 
animals  tuberculosis  can  be  inoculated  at  will,  and  miliary  tubercles  of  the 
lung  easily  produced.  Trudeau,  however,  has  shown  that  the  success  of  such 
an  inoculation  can  be  influenced  by  environment,  and  that  it  is  possible  to  keep 
rabbits  under  such  conditions  of  good  health  that  they  cease  to  offer  a  good 
soil  for  the  growth  of  tubercle  bacilli.  The  most  perfect  miliary  tubercles  in 
the  lungs  of  animals  which  I  have  ever  seen  are  those  produced  by  injections 
of  dead  tubercle  bacilli  into  the  trachea  of  rabbits. 

Morbid  Anatomy. — The  miliary  tubercles  may  be  confined  to  part  of  a 
lung  or  be  distributed  through  both  lungs.  They  are  close  together,  or  sepa- 
rated by  considerable  intervals,  or  aggregated  together  into  larger  masses. 
They  are  of  gray,  white,  or  yellow  color.    They  all  contain  tubercle  bacilli, 
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but  these  bodies  are  much  more  numerous  in  some  tubercles  than  they  are  in 
others.    They  are  composed  of — 

1.  Groups  of  air-passages  and  air- vesicles  filled  with  granular  matter,  pus- 
cells,  and  epithelium. 

2.  Groups  of  air-passages  and  air- vesicles  of  which  the  walls  are  infiltrated 
with  tubercle  tissue,  while  their  cavities  are  filled  either  with  tubercular  tissue 
or  with  epithelium,  pus,  and  fibrin. 

3.  Infiltrations  of  the  walls  of  small  bronchi  with  tubercular  tissue  or 
round-celled  tissue,  the  infiltration  extending  to  the  walls  of  the  adjacent 
air-spaces. 

4.  Nodules  of  tubercular  tissue  situated  in  the  pulmonary  pleura,  the  septa 
between  the  lobules,  the  walls  of  the  bronchi,  and  the  walls  of  the  veins. 

In  addition. to  the  presence  of  the  miliary  tubercles,  the  bronchi  are  con- 
gested and  coated  with  mucus,  the  walls  of  the  air-spaces  are  congested,  the 
epithelial  cells  which  line  them  are  increased  in  size  and  number,  some  of  the 
air-spaces  are  filled  with  epithelium,  fibrin,  and  pus. 

The  most  frequent  position  of  the  tubercles  is  at  the  apex  of  one  lung, 
but  they  may  be  localized  at  any  part  of  the  lungs.  It  is  not  often  that  the 
whole  of  both  lungs  is  involved.  The  cases  vary  greatly  as  to  the  extent  of 
the  associated  bronchitis,  pleurisy,  and  exudative  pneumonia.  The  bronchitis 
may  be  confined  to  the  portion  of  the  lung  which  contains  the  miliary  tuber- 
cles, or  it  may  be  a  general  bronchitis,  involving  the  larger  tubes  in  both 
lungs.  The  pleurisy  is  either  with  fibrin  alone  or  with  large  quantities  of 
serum  in  the  pleural  cavity.  The  exudative  pneumonia  may  involve  only 
small  portions  of  the  lung  or  an  entire  lobe  may  be  consolidated. 

Symptoms. — (1)  The  method  of  infection  may  be  such  tliat  an  enormous 
number  of  miliary  tubercles  are  at  once  formed  in  the  lungs  and  in  other 
parts  of  the  body ;  the  poisonous  effects  of  the  chemical  substances  produced 
by  the  growth  of  the  tubercle  bacilli  are  very  marked,  and  the  patients  behave 
as  if  they  had  a  general  disease  rather  than  an  inflammation  of  the  lungs. 

Although  the  lungs  are  congested  and  thickly  studded  with  miliary  tuber- 
cles, the  physical  signs  are  not  as  constant  or  as  plain  as  one  would  wish  them 
to  be.  The  changes  in  the  percussion  note  are  not  well  marked.  There  may 
or  may  not  be  some  dulness.  Crepitant  or  subcrepitant  or  coarse  rales,  bron- 
chophony, bronchial  breathing,  or  rude  breathing  are  sometimes  present,  some- 
times absent.  Moreover,  the  physical  signs  may  be  modified  by  the  exist- 
ence of  old  tuberclar  lesions  in  the  lungs.  Rational  pulmonary  symptoms 
also  are  not  constant.  Cough  and  mucous  sputa,  rapid  and  oppressed  breath- 
ing, and  pain  over  the  chest  are  present  in  some  cases,  absent  in  others. 

The  temperature  rises  rapidly  and  is  between  100°  and  103°  F.  throughout 
the  disease.  The  pulse  and  heart-action  become  more  rapid  and  feeble  as  the 
disease  progresses.  The  tongue  is  coated,  and  soon  becomes  brown  and  dry. 
There  is  loss  of  appetite,  nausea,  and  sometimes  vomiting.  The  bowels  remain 
regular  or  are  constipated  or  loose.  Sooner  or  later  alternating  stupor  and 
delirium,  extreme  emaciation,  and  the  typhoid  state  are  developed.    The  dis- 
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ease  may  last  for  only  a  few  days  or  for  three  or  four  weeks.  So  far  as  I 
know,  it  always  terminates  fatally. 

(2)  The  method  of  infection  is  such  that  miliary  tubercles  are  formed  only 
in  part  of  a  lobe,  or  are  distributed  through  an  entire  lobe  or  the  whole  of  one 
lung  or  a  large  part  of  both  lungs.  But  there  are  no  tubercles  outside  of  the 
lungs ;  it  is  a  localized  tubercular  inflammation. 

This  condition  may  be  developed  at  any  time  in  a  person  who  has  the 
tubercular  disposition,  and  we  are  seldom  certain  in  such  cases  as  to  the  ex- 
citing cause  of  the  inflammation  or  the  exact  method  of  the  infection.  It  is 
also  of  frequent  occurrence  in  persons  who  already  have  a  chronic  tubercular 
inflammation  of  some  part  of  the  lung.  In  such  cases  it  is  probable  that  the 
infection  comes  from  the  old  tubercular  lesion. 

The  symptoms  are  in  proportion  to  the  extent  of  lung  involved.  When 
the  disease  is  established  the  patients  suffer  from : 

A  febrile  movement  which  is  regularly  higher  in  the  afternoon  and  followed 
by  sweating  at  night.  The  fever  may  be  confined  to  the  afternoon,  with  normal 
morning  temperatures.  The  height  of  the  temperature  varies  with  the  extent 
of  lung  involved,  the  severity  of  the  associated  bronchitis,  pleurisy,  or  pneu- 
monia, the  character  of  the  patient,  and,  probably,  the  quantity  of  poisonous 
products  which  are  evolved  by  the  growth  of  the  bacteria. 

An  increased  frequency  of  the  heart-action.  This  is  a  very  constant  symp- 
tom, so  constant  that  whenever  we  find  a  patient  with  a  rapid  pulse  for  which 
there  is  no  evident  cause,  we  must  always  think  of  the  possibility  of  a  tuber- 
cular inflammation  of  the  lungs. 

Respiration  is  often  increased  in  frequency,  and  sometimes  labored,  even 
with  lesions  of  small  extent.  It  is  made  worse  by  an  extension  of  the  tuber- 
culosis or  by  the  development  of  bronchitis,  pleurisy,  or  pneumonia. 

Most  of  the  patients  have  more  or  less  cough.  They  may  cough  only  in 
the  morning,  or  throughout  the  day,  or  in  severe  attacks  which  may  provoke 
vomiting.  In  some  patients  the  cough  is  hardly  noticeable  ;  in  others,  it  is  the 
most  distressing  feature  of  the  disease.  The  imnlediate  cause  of  the  cough  is 
not  always  the  same.  It  may  be  principally  due  to  a  catarrhal  pharyngitis  or 
to  the  bronchitis  or  to  the  pleurisy.  How  far  the  presence  of  the  tubercles  in 
the  lungs  causes  cough  is  difficult  to  determine.  In  some  persons  the  cough 
is  evidently  largely  hysterical,  out  of  all  proportion  to  any  real  reason  for  it. 
The  expectoration,  if  there  be  any,  is  mucous  or  muco-purulent  in  character. 
It  often,  but  not  always,  contains  tubercle  bacilli.  There  may  be  hsemoptyses 
throughout  the  course  of  the  disease,  or  they  may  precede  all  the  other 
symptoms. 

Loss  of  appetite  with  more  or  less  nausea  is  present  in  a  great  many  of  the 
patients.  It  is  a  serious  matter,  for  it  is  one  reason  for  their  loss  of  flesh  and 
strength.    Actual  vomiting  usually  occurs  only  after  fits  of  coughing. 

Loss  of  flesh  and  strength  are  characteristic  symptoms,  but  they  are  not 
always  in  proportion  to  the  extent  of  lung  involved.    We  must  judge  of  the 
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real  condition  of  the  patient  rather  by  the  pulmonary  lesions  than  by  the  gen- 
eral condition. 

It  is  questionable  whether  the  miliary  tubercles  alone  give  any  physical 
signs ;  and  as  a  matter  of  fact,  many  patients  who  have  acute  miliary  tuber- 
culosis give  no  physical  signs  at  all.  The  associated  bronchitis,  pleurisy,  and 
pneumonia  do,  however,  give  physical  signs.  The  bronchitis  gives  coarse  and 
subcrepitant  rales ;  the  pleurisy,  dulness,  friction-sounds,  crepitant  and  sub- 
crepitant  rales ;  the  pneumonia,  dulness,  increased  vocal  resonance,  broncho- 
phony and  bronchial  breathing. 

Course  of  the  Disease. — (1)  When  the  disease  is  once  established  it  may 
continue  for  a  number  of  months,  the  inflammation  then  subside,  and  the 
patients  recover  altogether. 

(2)  Or  the  inflammation  may  remain  localized,  but  will  become  chronic 
and  the  patients  suffer  from  of  chronic  miliary  tuberculosis. 

(3)  Instead  of  this,  the  tubercular  inflammation,  after  remaining  for  months 
circumscribed,  will  either  continuously  or  at  intervals  extend  and  involve  more 
and  more  of  the  lungs.  When  this  is  the  case  the  patients  grow  worse  either 
continuously  or  with  intervals  of  improvement. 

(4)  In  some  cases  there  are  one  or  several  intercurrent  attacks  of  bronchitis, 
pleurisy,  or  pneumonia  so  severe  as  to  modify  the  course  of  the  disease.  With 
each  attack  of  this  kind  the  temperature  rises,  the  physical  signs  change,  and 
the  patient  is  evidently  more  seriously  ill. 

(5)  If  both  lungs  are  at  the  first  involved  by  the  tubercular  inflammation, 
the  patients  have  the  same  symptoms,  but  in  a  more  severe  form.  They  lose 
flesh  and  strength  rapidly,  develop  alternating  delirium  and  stupor,  pass  into 
the  typhoid  condition,  and  die  within  a  few  weeks  or  months. 

Treatment. — If  both  lungs  are  involved  in  the  morbid  process,  treatment 
is  of  no  avail.  If,  however,  only  a  part  of  one  lung  is  diseased,  the  patients 
can  be  much  benefited  by  proper  management,  the  two  essential  points  in  the 
treatment  being  that  the  patients  should  eat  enough  food  and  live  in  a  pi'oper 
climate. 

As  regards  the  feeding,  it  is  important  that  the  patients  should  take  fat  in 
some  form  in  addition  to  the  other  articles  of  diet.  In  some  patients  a  proper 
climate  alone  will  improve  the  appetite ;  in  others  it  may  be  necessary  to  use 
bitters,  alkalies,  or  mineral  acids,  to  relieve  constipation,  to  wash  out  the 
stomach,  or  to  feed  through  the  stomach-tube.  Generally  speaking,  all  the 
prepared  and  peptonized  foods  and  extracts  are  to  be  avoided.  The  patients 
do  best  with  milk,  cream,  meats,  vegetables,  fruits,  and  breadstuffs. 

As  regards  climate,  I  doubt  if  there  is  any  one  place  suitable  for  all  the 
patients.  The  idiosyncrasy  of  each  person  must  be  considered,  and  we  find 
that  some  do  best  on  the  sea-shore,  some  in  the  interior,  some  in  a  warm 
climate,  some  in  a  cold  climate,  while  some  do  best  if  they  travel  from  place 
to  place. 

Of  the  different  drugs  and  inhalations  used  for  the  direct  treatment  of  the 
tubercular  inflammation,  none  seems  to  be  capable  of  killing  the  tubercle  bacilli 
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or  of  acting  as  an  antidote  to  the  poison  produced  by  them,  although  great  ex- 
pectations have  been  entertained  concerning  such  remedies. 

The  empirical  use  of  beechwood  creasote,  or  of  its  equivalent  guiacol,  or 
of  the  carbonate  of  guiacol,  still  continues  to  give  some  fairly  good  results. 
Physicians  differ  as  to  their  preference  for  one  or  other  of  these  preparations, 
as  to  the  size  of  the  dose,  and  as  to  the  method  of  administration.  For  my 
own  part,  I  prefer  creasote  given  by  inhalation.  A  small  perforated  zinc  nose- 
piece  (Robinson's),  of  which  the  sponge  is  kept  moistened  with  a  mixture  of 
equal  parts  of  creasote,  alcohol,  and  chloroform,  can  be  worn  nearly  all  the 
time.  If  the  creasote  be  given  by  the  mouth,  5  minims  is  a  sufficient  dose, 
and  cod-liver  oil  is  the  best  vehicle. 

Of  the  symptoms,  the  cough  is  the  one  which  most  frequently  calls  for 
treatment.  If  the  cough  be  caused  by  pharyngitis  or  laryngitis,  local  treat- 
ment is  to  be  preferred.  If  due  to  pleurisy,  counter-irritation  is  of  service. 
If  dependent  on  bronchitis,  we  employ  the  usual  remedies  for  this  inflam- 
mation. 

Chronic  Miliary  Tuberculosis. 

Definition. — A  chronic  tubercular  inflammation  of  the  lungs  characterized 
by  the  formation  of  miliary  tubercles,  to  which  may  be  added  bronchitis,  dila- 
tation of  the  bronchi,  pleurisy,  interstitial  pneumonia,  and  emphysema. 

Etiology. — It  seems  to  be  necessary  to  suppose  in  these  cases  a  predisposi- 
tion, an  exciting  cause,  for  inflammation  and  the  growth  of  tubercle  bacilli. 
It  is  evident,  however,  that  the  mode  and  character  of  the  infection  must  dif- 
fer from  that  of  acute  miliary  tuberculosis.  The  structure  of  the  tubercles  is 
different ;  they  contain  very  few  tubercle  bacilli,  and  the  other  morbid  changes 
in  the  lungs  may  be  of  more  importance  than  are  the  tubercles. 

Morbid.  Anatomy. — The  morbid  process  begins  as  a  rule  at  the  apex  of 
one  of  the  lungs,  and  then  slowly  extends  either  progressively  or  in  attacks 
until  a  large  portion  of  the  lungs  is  involved. 

In  the  simplest  form  of  the  disease  the  only  change  in  the  lungs  is  the 
formation  of  miliary  tubercles.  These  tubercles  are  harder  and  denser  than 
are  those  which  are  found  with  acute  tuberculosis.  They  are  composed  of 
tubercle  tissue  or  round-celled  tissue  or  connective  tissue,  or  are  in  the  condi- 
tion of  cheesy  degeneration.    They  contain  but  few  tubercle  bacilli. 

Another  simple  form  of  the  disease  is  when  miliary  tubercles  alone  are 
formed  in  lungs  which  are  already  the  seat  of  vesicular  emphysema. 

Usually,  however,  in  addition  to  the  miliary  tubercles  there  are  other 
changes  in  the  lungs.  These  additional  lesions  begin  in  the  same  part  of  the 
lung  where  the  tubercles  are  formed,  and  accompany  the  development  of  the 
tubercles  in  fresh  parts  of  the  lungs. 

(1)  There  may  be  a  localized  catarrhal  bronchitis. 

(2)  There  may  be  an  inflammation  of  the  walls  of  the  bronchi  with  partial 
destruction  of  these  walls  and  the  formation  of  cylindrical  or  sacculated  bron- 
chiectasise.  The  walls  of  the  cavities  thus  formed  may  be  converted  into  con- 
nective tissue  or  they  may  remain  suppurating  and  necrotic. 
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(3)  There  may  be  an  interstitial  pneumonia,  with  the  production  of  new 
connective  tissue,  the  obliteration  of  the  air-spaces,  and  the  consolidation  of 
portions  of  the  lung. 

(4)  There  may  be  dilatation  of  the  air-spaces  of  the  portions  of  the  lungs 
which  are  not  consolidated. 

(5)  There  may  be  thickening  of  the  pulmonary  and  costal  pleura,  with 
connective-tissue  adhesions. 

(6)  While  the  morbid  process  begins  as  a  localized  tubercular  inflammation 
of  the  lung,  and  often  retains  throughout  this  local  character,  yet  it  may  also 
happen  that  from  this  local  lesion  other  parts  of  the  body  may  be  infected. 
Tubercular  laryngitis  and  tubercular  inflammation  of  the  solitary  and  agmi- 
nated  glands  of  the  small  intestine  often  complicate  the  pulmonary  lesion,  and 
sometimes  even  acute  general  tuberculosis  is  produced. 

Symptoms. — The  disease  may  follow  an  acute  pulmonary  tuberculosis  or 
it  may  be  chronic  from  the  outset.  There  is  such  a  very  great  difference  in 
the  behavior  of  the  disease  in  different  persons  that  it  is  necessary  to  arrange 
the  cases  into  a  number  of  groups  according  to  the  character  of  the  lesions 
and  the  symptoms : 

1.  There  seems  good  reason  to  believe  that  a  small  tubercular  inflamma- 
tion of  one  apex  often  runs  its  course  and  terminates  in  recovery  without  ever 
giving  symptoms  of  sufficient  severity  to  attract  the  attention  of  the  patient  or 
lead  him  to  consult  a  physician. 

2.  There  are  patients  who  suffer  for  some  time  from  pulmonary  emphysema 
with  its  attendant  symptoms.  Then  miliary  tubercles  are  formed  in  the  lungs 
and  slowly  increase  in  number,  but  are  not  accompanied  with  the  growth  of 
much  connective  tissue,  and  are  scattered  at  some  distance  from  each  other 
through  the  lungs.  The  formation  of  the  tubercles  does  not  change  the  phy- 
sical signs  belonging  to  the  emphysema  which  the  patient  already  has.  The 
ordinary  rational  symptoms  of  emphysema  continue  unchanged,  but  the 
patients  lose  flesh  and  strength  rapidly,  and  finally  die  very  mucli  emaciated. 
It  is  very  difficult  to  distinguish  these  cases  from  the  bad  cases  of  emphysema 
without  tuberculosis,  although  the  examination  of  the  sputum  may  help  us  by 
revealing  the  tubercle  bacilli. 

3.  A  very  common  form  of  the  disease  is  that  in  which  the  inflammation 
is  confined  to  one  or  both  apices,  continues  for  some  time,  subsides,  and  the 
patients  recover. 

In  these  cases  the  first  symptom  may  be  one  or  more  small  or  large  hsem- 
optyses.  Before  the  bleeding  the  patients  have  had  no  pulmonary  symptoms, 
but  after  the  bleeding  these  symptoms  are  gradually  developed.  Or  the  first 
symptom  may  be  a  troublesome  cough  with  little  or  no  expectoration.  This 
cough  at  first  does  not  seem  of  much  consequence,  but  it  continues  in  spite  of 
all  remedies.  Or  the  patients  simply  lose  flesh  and  strength  without  any  evi- 
dent reason  for  this  loss  of  nutrition.  The  pulse  is  also  increased  in  frequency, 
but  for  a  time  there  are  no  })ulmonary  symptoms. 

At  this  early  stage  of  the  disease  there  may  be  no  physical  signs.    As  the 
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disease  advances  the  patients  liave  more  or  less  cough,  which  troubles  them  only 
in  the  morning  or  occurs  in  attacks,  or  is  persistent  and  troublesome  through 
the  whole  day.  There  may  be  no  expectoration.  When  present  the  sputa 
are  mucous  or  muco-purulent,  not  abundant,  and  often  contain  tubercle  bacilli. 
There  is  some  dyspnoea  on  exertion.  Some  of  the  patients  complain  of  a  great 
deal  of  pain  over  the  inflamed  lung,  others  have  no  pain  at  all.  Htemoptyses 
may  be  repeated  at  any  time,  and  are  apt  to  be  followed  by  an  increase  in  the 
severity  of  the  symptoms.  The  frequency  of  the  pulse  is  increased  in  nearly 
all  the  patients.  A  febrile  movement  is  not  a  prominent  symptom  ;  there  may 
be  afternoon  temperatures  of  100°  F.,  followed  by  sweating,  but  often  during 
nmch  of  the  time  there  is  no  fever  at  all.  The  appetite  is  poor,  nausea  and 
vomiting  are  often  troublesome.  The  patients  lose  flesh  and  strength.  In 
some  cases  the  symptoms  are  not  at  any  time  severe ;  in  others  the  constitu- 
tional disturbances  are  so  out  of  proportion  to  the  lesion  as  to  indicate  sys- 
temic infection. 

The  physical  signs  become  more  marked  with  the  further  development  of 
the  thickening  of  the  pleura,  the  formation  of  miliary  tubercles,  the  growth 
of  interstitial  connective  tissue,  the  localized  bronchitis,  and  the  dilatation 
of  the  bronchi.  We  find  retraction  of  the  chest- wall  above  and  below  the 
clavicle,  the  percussion  sound  of  higher  pitch  and  of  shorter  duration  above 
and  below  the  clavicle,  subcrepitant  rales,  friction  sounds,  a  high-pitched  and 
louder  transmission  of  the  voice,  the  breath-sounds  diminished  or  of  altered 
quality  or  with  prolonged  expiration. 

Such  a  circumscribed  tubercular  inflammation  usually  continues  for  a  year, 
sometimes  longer ;  then  it  subsides  and  the  patients  recover.  The  portion  of 
lung  which  has  been  inflamed  is  left  permanently  changed  into  connective 
tissue. 

As  the  patient  has  had  one  attack  of  tubercular  inflammation,  so,  although 
he  has  entirely  recovered  from  this  attack,  he  may  have  subsequent  attacks  of 
the  same  kind.  In  some  of  the  patients  after  the  subsidence  of  the  inflamma- 
tion tubercle  bacilli  are  left  in  the  portion  of  lung  which  has  been  inflamed. 
These  may  at  any  time  later  serve  as  a  source  of  infection  for  a  new  local 
or  general  tuberculosis. 

4.  The  tubercular  inflammation,  beginning  at  the  apex  of  one  lung,  grad- 
ually extends  and  involves  a  large  part  of  both  lungs.  The  pleuritic  adhe- 
sions become  more  extensive,  a  larger  number  of  bronchi  are  involved  in  the 
catarrhal  bronchitis,  miliary  tubercles  and  new  connective  tissue  replace  more 
and  more  of  the  lung  tissues.  The  changes  in  the  walls  of  the  bronchi  and 
of  the  lung  surrounding  them  result  in  the  formation  of  bronchiectatic  cavi- 
ties, which  constantly  increase  in  size  and  the  walls  of  which  are  necrotic  or 
suppurating.  As  the  disease  progresses,  therefore,  the  patients  suffer  not  only 
from  the  infection  due  to  the  tubercular  inflammation,  but  also  from  that  due 
to  the  necrosis  and  suppuration  of  the  walls  of  cavities,  while  in  addition 
more  and  more  of  the  lungs  is  rendered  unfit  for  breathing. 

The  physical  signs  of  consolidation  and  of  pleuritic  adhesions  become  more 
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marked,  and  as  the  cavities  are  formed  and  increase  in  size  their  physical  signs 
are  added. 

The  cough,  which  depends  at  first  upon  the  bronchitis  or  the  pleurisy,  is  made 
worse  by  the  formation  of  bronchiectatic  cavities.  The  expectoration  becomes 
more  profuse,  more  purulent,  and  contains  portions  of  necrosed  lung.  Bacilli  are 
present  in  the  sputum  in  larger  numbers.  The  difficulty  in  breathing  becomes 
more  troublesome.  The  patients  differ  very  much  as  to  the  presence  or  absence 
of  pain  in  the  chest.  Either  large  or  small  hsemoptyses  may  be  repeated  at 
any  time.  At  first  the  blood  comes  from  the  mucous  membrane  of  the  bron- 
chi, but  after  cavities  have  been  formed  there  may  be  bleeding  from  eroded 
vessels  in  their  walls.  This  bleeding  is  apt  to  be  profuse,  continuous,  and 
often  fatal.  The  pulse  continues  to  be  rapid  through  the  greater  part  of  the 
disease.  The  fever  becomes  higher  and  more  continuous  as  the  disease  pro- 
gresses, especially  after  the  formation  of  cavities.  The  appetite  is  poor,  and 
nausea  and  vomiting  are  often  troublesome.  In  women  menstruation  becomes 
irregular  or  ceases  altogether.  The  patients  get  worse  from  year  to  year,  but 
often  with  periods  of  improvement,  and  the  whole  duration  of  the  disease  is 
apt  to  be  very  considerable. 

After  a  time,  in  many  of  the  patients  a  tubercular  inflammation  of  the 
larynx  or  of  the  agminated  glands  of  the  small  intestines  is  added,  and  then 
the  loss  of  flesh  and  strength  are  much  more  rapid. 

5.  There  are  cases  in  which  the  tubercular  inflammation  gradually  extends 
nntil  both  lungs  are  thickly  studded  with  miliary  tubercles,  and  in  addition 
there  are  extensive  pleuritic  adhesions,  but  there  is  little  diffuse  fibrous  tissue, 
little  or  no  bronchitis,  and  no  dilatation  of  the  bronchi. 

The  clinical  history  of  these  patients  is  very  misleading.  They  have  no 
cough,  no  hsemoptyses,  no  pulmonary  symptoms,  no  fever.  There  are  no 
physical  signs  except  those  belonging  to  the  pleuritic  adhesions.  But  very 
often  the  functions  of  the  stomach  and  intestines  are  much  disordered. 
The  most  striking  symptom  of  these  patients  is  their  emaciation.  This 
progresses  steadily  until  the  patients  are  mere  skeletons,  looking  as  if  they 
were  starving  to  death  with  a  cancer  of  the  stomach ;  and  yet  they  may 
really  be  taking  and  retaining  a  considerable  quantity  of  food.  In  spite, 
however,  of  the  food,  they  continue  to  lose  flesh  as  if  they  had  a  malignant 
disease.    The  diagnosis  of  these  cases  is  often  extremely  difficult. 

6.  There  are  cases  in  which  a  tubercular  laryngitis  is  responsible  for  most 
of  the  symptoms,  the  lesions  in  the  lungs  being  inconsiderable.  The  upper 
part  of  the  larynx  and  the  epiglottis  are  the  portions  usually  involved.  There 
is  first  a  formation  of  tubercle-granula  here  and  there  in  the  stroma  of  the 
raucous  membrane,  with  more  or  less  catarrhal  inflammation.  After  a  time 
the  tubercle-granula  and  the  mucous  membrane  over  them  become  necrotic, 
soften,  slough,  and  form  ulcers.  These  ulcers  do  not  heal,  but  rather  increase 
in  size,  their  floors  and  walls  being  formed  partly  of  tubercle,  partly  of  I'ound- 
celled  tissue.  The  mucous  membrane  left  between  the  ulcers  is  thickened  and 
the  seat  of  chronic  catarrhal  inflammation. 


in  DiCO  tHiRuKplCAL  S'OCIETV 


CHRONIC  MILIARY  TUBERCULOSIS  OF  THE  LUNGS.  577 

With  such  a  tubercular  laryugitis  the  patients  have  a  cough  with  muco- 
purulent expectoration,  a  changed  voice,  and  sometimes  a  laryngeal  dyspnoea. 
But  the  thing  which  troubles  them  the  most  is  the  pain  in  the  throat,  whicli  is 
made  worse  by  swallowing.  This  may  interfere  seriously  with  the  feeding  of 
the  patient. 

The  patients  lose  flesh  and  strength,  but  are  not  confined  to  bed.  Indeed, 
many  years  may  pass  before  the  pulmonary  tuberculosis  gives  much  trouble. 

7.  In  a  few  cases  a  very  small  miliary  tuberculosis  of  the  lung  is  compli- 
cated with  an  extensive  tubercular  inflammation  of  the  small  intestine. 

These  patients  have  a  little  cough,  and  perhaps  the  physical  signs  of  a 
small  consolidation  of  one  apex.  It  is  important  to  remember  that  they  do 
not  necessarily  have  diarrhoea.  But  they  lose  flesh  and  strength  with  a  rapid- 
ity which  the  pulmonary  conditions  do  not  account  for. 

Prognosis. — In  the  early  periods  of  the  disease  with  little  evidence  of 
systemic  infection  we  may  often  expect  the  complete  recovery  of  the  patients. 
As  more  of  the  lungs  is  involved,  as  cavities  are  formed,  as  the  complicating 
laryngitis  and  enteritis  are  developed,  and  the  evidences  of  systemic  infection 
become  manifest,  the  prognosis  is  worse  and  worse. 

Treatment. — The  curative  treatment  of  chronic  miliary  tuberculosis  is 
embraced  in  two  principal  things — climate  and  feeding.  The  selection  of  a 
proper  climate  is  to  be  made  with  reference  to  the  individual  rather  than  to 
the  condition  of  the  lungs.  It  should  be  a  climate  where  he  feels  well,  eats 
well,  sleeps  well,  and  gains  flesh  and  strength.  If  no  one  climate  answers  this 
purpose,  the  patient  should  travel  from  place  to  place.  The  climatic  treatment 
should  be  continued,  if  possible,  for  two  full  years,  and  for  some  persons  it  is 
necessary  that  they  should  pass  the  rest  of  their  lives  in  a  favorable  climate. 

The  feeding  consists  in  enabling  the  patients  to  eat  and  digest  considerable 
quantities  of  wholesome  food  and  of  fats.  To  do  this  it  is  necessary  to  pay 
the  most  minute  attention  to  the  functions  of  the  stomach,  the  liver,  and  the 
intestines.  Great  care  should  be  taken  to  avoid  the  use  of  all  medicines 
which  interfere  with  the  patient's  ability  to  eat  and  digest  food.  Wines  and 
spirits  will  with  some  persons  increase  the  appetite  and  the  nutrition  ;  with 
other  persons  they  interfere  with  digestion  and  do  harm.  Often  we  are  much 
helped  by  the  use  of  the  stomach-tube.  Not  only  can  we  in  this  way  cure  a 
complicating  chronic  gastritis,  but  we  can  introduce  into  the  stomach  much 
larger  quantities  of  fluid  food  than  the  patients  are  willing  to  swallow. 

It  may  also  be  necessary  to  alleviate  symptoms.  The  cough  is  not  only 
annoying,  but  it  often  interferes  with  eating  and  sleeping.  It  is  therefore 
important  in  each  case  to  determine  the  principal  cause  of  the  cough.  It  may 
be  due  to  a  catarrhal  inflammation  of  the  nose  and  throat,  or  to  either  a  catarrhal 
or  tubercular  inflammation  of  the  larynx.  These  conditions  are  best  treated  by 
local  applications  made  with  the  spray  or  with  the  brush.  It  may  be  due  to 
the  pleuritic  adhesions.  If  this  be  the  case,  counter-irritation  by  blisters  or 
iodine  may  be  of  service,  but  some  of  these  pleuritic  coughs'  can  only  be  con- 
trolled by  opium. 
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For  the  cough  which  is  due  to  the  bronchitis  and  to  the  cavities  a  great 
many  remedies  have  been  employed.  In  selecting  from  these  remedies  it  is 
well  to  prefer  those  which  do  not  disorder  the  stomach.  Creasote  seems  to  be 
capable  of  exerting  a  real  effect  on  the  bronchitis,  but,  unfortunately,  it  is  apt 
to  disorder  the  stomach.  I  prefer  to  use  it  by  inhalation  or  by  enema.  For 
inhalation  a  mixture  is  made  of  equal  parts  of  creasote,  chloroform,  and  alco- 
hol. The  sponge  of  a  Robinson's  inhaler  is  moistened  with  a  few  drops  of  this 
mixture,  and  the  patient  wears  the  inhaler  all  the  time  except  when  sleeping  or 
eating.  Many  patients  object,  however,  to  the  long-continued  use  of  the  inhaler 
each  day.  An  enema  is  easily  made  up  of  5  to  20  drops  of  creasote  with  some 
white  of  egg  and  a  little  water,  and  this  can  be  used  once  a  day.  The  differ- 
ent preparations  of  tar  and  of  turpentine,  terebene  and  terpin  hydrate,  seem  to 
be  of  service  in  some  cases.  The  methodical  inhalation  of  compressed  air  is 
highly  thought  of  by  some  physicians.  All  sorts  of  combinations  of  opium, 
ipecac,  squills,  sanguinaria,  hydrocyanic  acid,  chloroform,  senega,  etc.  are  given 
as  cough  mixtures.  The  mineral  acids,  nux  vomica  or  strychnine,  and  potas- 
sium iodide  may  somewhat  control  the  bronchitis. 

If  the  patients  are  anaemic,  they  may  be  benefited  by  one  of  the  prepara- 
tions of  iron. 

The  haemorrhages  from  the  bronchi  may  be  small  or  large,  but  even  if  large 
and  continued  for  several  days,  they  are  very  seldom  fatal.  They  do,  how- 
ever, weaken  the  patient  very  much,  and  are  often  followed  by  an  extension 
of  the  tubercular  pneumonia.  To  check  such  haemorrhages  it  is  customary  to 
use  hypodermic  injections  of  morphine  or  of  ergotine,  or  to  give  by  the  mouth 
5  grains  of  gallic  acid  every  two  hours,  20  drops  of  fluid  extract  of  hydrastis 
every  three  hours,  or  1  grain  of  ipecac  every  hour. 

The  haemorrhages  which  come  from  eroded  vessels  in  the  walls  of  cavities 
cannot  be  controlled. 

The  fever  and  night-sweats  may  be  made  less  severe  by  the  use  of  anti- 
febrin  or  phenacetin  alone  or  combined  with  arsenic  or  quinine;  by  the  min- 
eral acids,  belladonna,  or  the  oxide  of  zinc ;  by  sponging  the  body  with  hot 
water  at  night. 

For  the  diarrhoea  we  employ  a  restricted  diet  and  a  number  of  drugs.  Those 
most  frequently  employed  are  the  preparations  of  mercury,  ipecac,  iron,  arsenic, 
camphor,  acetate  of  lead,  bismuth,  castor  oil,  opium,  and  naphthalin.  These 
drugs  are  used  singly  or  combined  in  different  Avays. 

Acute  Tubercular  Phthisis. 

Synonyms. — Acute  catarrhal  phthisis  ;  Acute  consumption. 

Definition. — An  acute  affection  of  the  lungs  characterized  by  the  associa- 
tion of  tubercular  inflammation  with  other  forms  of  inflammation,  either  exu- 
dative, productive,  or  both.  The  name  is  an  arbitrary  one,  and  is  used  for 
convenience  to  group  together  a  set  of  clinical  cases. 

Etiology. — An  attack  of  acute  phthisis  may  follow  some  previous  tuber- 
cular inflammation  of  the  lung  or  it  may  be  a  primary  inflammation.    A  per- 


ACUTE  TUBERCULAR  PHTHISIS. 


579 


son  who  has  the  tubercular  predisposition  when  exposed  to  the  ordinary  causes 
of  inflammation  of  the  hing,  and  at  the  same  time  infected  with  tubercle  ba- 
cilli, instead  of  having  a  simple  exudative  or  productive  pneumonia,  has  inflam- 
mation of  the  lung,  partly  tubercular,  partly  exudative,  partly  productive. 

Morbid  Anatomy. — The  inflammation  of  the  lungs  may  follow  one  of 
several  types,  all  of  which  have  much  the  same  clinical  history,  but  vary  in 
their  physical  signs. 

1.  One  or  more  lobes  are  completely  consolidated.  The  consolidation  is 
efl^ected  by  the  filling  of  the  air-spaces  and  small  bronchi  with  epithelium, 
fibrin,  and  pus.  Scattered  through  the  consolidation  are  miliary  tubercles. 
The  pleura  is  coated  with  fibrin. 

2.  There  is  a  general  catarrhal  bronchitis  and  a  tubercular  inflammation  of 
the  walls  of  some  of  the  bronchi  and  of  small  zones  of  air-spaces  immediately 
surrounding  them.  The  lung  is  not  consolidated,  but  a  section  of  it  appears 
to  be  studded  with  little  nodules ;  each  nodule  is  the  section  of  a  bronchus 
with  thickened  wall  and  surrounded  by  a  zone  of  filled  air-spaces.  It  is  a 
tubercular  broncho-pneumonia. 

3.  There  is  a  general  catarrhal  bronchitis,  a  tubercular  inflammation  of  the 
walls  of  some  of  the  bronchi  and  of  the  air-spaces  which  surround  them ;  but 
in  addition  there  are  small  or  large  areas  of  diffuse  consolidation,  due  to  the 
filling  of  air-spaces  with  epithelium,  pus,  and  fibrin.  The  pulmonary  pleura 
is  often  coated  with  fibrin.  It  is  a  tubercular  broncho-pneumonia  with  the 
addition  of  diffuse  consolidation. 

4.  Besides  the  tubercular  broncho-pneumonia,  the  diffuse  consolidation,  and 
the  pleurisy,  small  or  large  portions  of  the  inflamed  lung  die.  These  dead 
portions  of  lung  first  pass  into  the  condition  of  coagulation  necrosis,  and  then 
undergo  cheesy  degeneration.  They  may  remain  in  the  condition  of  cheesy 
degeneration  for  a  long  time,  and  become  surrounded  by  zones  of  tubercle 
tissue  or  of  round^celled  tissue,  or  they  soften,  break  down,  and  form  ragged 
cavities  which  communicate  with  the  bronchi. 

5.  In  addition  to  the  lesions  already  mentioned,  the  walls  of  the  bronchi 
are  so  changed  by  the  tubercular  inflammation  that  cylindrical  or  sacculated 
bronchiectatic  cavities  are  formed. 

Symptoms. — The  invasicm  may  be  acute  or  subacute. 

1.  The  Acute  Cases. — The  patients  are  suddenly  attacked  with  chills,  fever, 
pain  in  the  side,  cough  with  mucous  expectoration,  and  marked  prostration. 
The  appearance  of  the  patient  is  like  that  of  a  person  attacked  with  lobar  or 
broncho-pneumonia,  and  we  are  often  in  doubt  at  first  as  to  the  true  nature  of 
the  disease.  One  symptom  of  the  invasion,  however,  is  not  often  seen  except 
with  phthisis,  and  that  is  the  bleeding  from  the  bronchi.  For  a  day  or  for 
several  days  many  of  the  patients  cough  up  very  considerable  quantities  of 
blood.  Withi  n  a  few  days  we  begin  to  get  the  physical  signs,  which  will  be 
found  to  vary  according  to  the  anatomical  condition  of  the  lung.  If  there  be 
complete  consolidation  of  one  or  more  lobes  with  fibrin  on  the  pleura,  we  get 
dulness  on  percussion,  bronchial  breathing  and  bronchophony,  and  subcrepi- 
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tant  or  crepitant  rales.  If  there  be  only  broncho-pneumonia  without  consoli- 
dation, we  get  sibilant  and  sonorous  breathing  and  coarse  and  subcrepitant 
rales.  If  there  be  broncho-pneumonia  with  areas  of  diffuse  consolidation,  we 
get  sibilant  and  sonorous  breathing  or  harsh  breathing,  coarse  and  subcrepi- 
tant rales,  and  small  areas  over  which  there  are  dulness  on  percussion,  in- 
creased voice,  and  a  crepitant  rale.  The  patients  continue  seriously  ill  and 
with  high  temperatures  for  one  or  two  weeks.  Then  there  is  a  partial  sub- 
sidence of  the  symptoms.  After  this  the  cases  may  pursue  various  courses — 
(a)  They  may  continue  to  get  worse.  The  fever  continues ;  the  cough  is 
very  troublesome  and  accompanied  wath  muco-purulent  expectoration  ;  there 
is  rapid  loss  of  flesh  and  strength  ;  the  ])atients  pass  into  the  typhoid  state 
with  alternating  delirium  and  stupor.  The  physical  signs  which  existed 
earlier  in  the  disease  continue,  and  there  are  added  the  coarse  and  gurgling 
rales  which  accompany  the  dilatation  of  the  bronchi  and  the  softening  of  the 
dead  areas  of  consolidation.  These  patients  die  at  the  end  of  a  few  weeks  or 
months. 

(6)  They  may  improve  very  considerably.  The  temperature  falls,  the 
expectoration  diminishes,  the  cough  is  less  frequent,  the  appetite  returns. 
The  patients  gain  flesh  and  strength ;  they  are  able  to  leave  the  bed,  and  later 
the  house,  but  yet  they  are  not  well.  A  considerable  portion  of  the  lung  re- 
mains diseased,  and  the  patients  lapse  into  the  condition  of  chronic  phthisis. 

(c)  Recovery  may  occur.  Of  the  lesions  of  acute  phthisis,  the  tubercular 
changes,  the  death  of  portions  of  lung,  and  the  dilatation  of  the  bronchi  are 
necessarily  permanent.  On  the  other  hand,  the  catarrhal  bronchitis  may  sub- 
side ;  the  epithelium,  pus,  and  fibrin  within  the  air-spaces  may  degenerate  and 
be  absorbed.  It  is  possible,  therefore,  for  the  patients  who  have  only  catar- 
rhal bronchitis,  exudative  pneumonia,  and  comparatively  little  tubercular 
pneumonia,  to  recover.    We  see  this  in  two  sets  of  cases  : 

First  :  The  patients  who  have  consolidation  of  an  entire  lobe  due  to  the 
filling  up  of  the  air-spaces  with  epithelium,  pus,  and  fibrin  and  to  the  pres- 
ence of  miliary  tubercles.  The  epithelium,  pus,  and  fibrin  can  be  absorbed, 
the  tubercles  are  converted  into  fibrous  tissue,  and  the  patients  get  well  with  a 
lung  which  is  normal  except  for  the  presence  of  fibrous  nodules. 

Second  :  The  patients  who  have  tubercular  broncho-pneumonia  without 
destruction  or  dilatation  of  the  bronchi  and  without  areas  of  diffnse  consoli- 
dation. These  patients  can  get  well  with  lungs  which  are  normal,  except  for 
the  presence  of  a  number  of  peribronchital  fibrous  nodules. 

2.  The  Subacute  Cases. — The  extent  of  lung  at  first  involved  is  small,  but 
gradually  increases  in  size.  The  patients  usually  have  cough  with  mucous  or 
muco-purulent  sputa,  which  contain  bacilli  ;  but  sometimes  there  is  very  little 
either  of  cough  or  of  expectoration,  and  that  even  while  cavities  are  being 
formed.  The  difficulty  in  breathing  increases  with  the  extent  of  lung  in- 
volved. Pain  over  the  chest  is  present  in  some  cases,  absent  in  others. 
There  is  as  a  rule  a  rise  of  tem.perature  in  the  afternoon,  with  sweating  at 
night,  and  the  temperature  is  higher  and  more  continuous  after  cavities  with 
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suppurating  walls  are  formed.  We  have  to  become  accustomed,  however,  to 
very  great  discrepancy  between  the  lung  lesion  and  the  height  of  the  tem- 
perature, and  we  may  even  find  no  fever  with  an  advancing  consolidation  of 
the  lung. 

There  may  be  bleeding  from  the  bronchi  or  from  eroded  vessels  in  the 
walls  of  cavities.  A  large  haemorrhage  from  the  bronchi  is  apt  to  precede 
the  inflammation  of  a  fresh  portion  of  the  lung.  The  patients,  as  a  rule, 
have  no  appetite,  and  gradually  lose  flesh  and  strength  ;  but  in  some  persons 
the  changes  in  the  lung  for  some  time  produce  very  little  effect  on  the  gen- 
eral health.  It  is  sometimes  very  curious,  and  of  importance  in  judging  of 
treatment,  to  see  patients  eating  well  and  gaining  flesh  with  consolidation 
of  an  entire  lung,  and  without  any  real  improvement  in  their  tubercular 
pneumonia. 

The  physical  signs  are  those  of  the  pleurisy,  the  consolidation,  the  bron- 
chitis, and  the  cavities.  The  patients  are,  for  the  most  part,  not  sick  in  bed, 
and  the  disease  progresses  either  continuously  or  by  exacerbations. 

Some  of.  the  patients  become  the  subjects  of  chronic  phthisis.  Some  of 
them  recover,  but  wath  lungs  more  or  less  permantly  damaged  :  often  these 
patients  can  only  escape  fresh  attacks  by  remaining  permanently  in  a  favor- 
able climate. 

The  prognosis  of  acute  phthisis  is  unfavorable.  Complete  recoveries  are 
rare,  but  the  number  of  patients  who  continue  to  live  with  damaged  lungs  for 
many  years  is  considerable. 

Treatment. — While  the  inflammation  of  the  lungs  is  active  the  patients 
are  to  be  kept  in  bed  on  a  fluid  diet,  the  lieemoptyses  controlled  by  ergot, 
hydrastis,  or  ipecac,  and  the  patients  made  more  comfortable  by  opium  or 
the  bromides.  As  the  acuteness  of  the  inflammation  subsides  the  patients 
may  return  to  solid  food,  and  get  out  of  bed,  and  then  the  question  of  a 
suitable  climate  for  them  has  to  be  determined. 

In  some  cases  it  is  evident  that  the  changes  in  the  lungs  are  so  extensive 
and  profound  that  no  improvement  can  be  expected ;  these  patients  are  best 
kept  at  home. 

In  some  cases  the  extent  of  lung  involved  is  comparatively  small,  so  that 
we  may  hope  for  complete  or  incomplete  recovery.  The  proper  climate  for 
these  patients  is  a  dry,  inland  one,  where  they  are  not  likely  to  have  fresh 
attacks  of  inflammation  of  the  lung.  Whether  this  climate  should  be  a  warm 
or  cold  one  must  be  determined  by  the  character  of  the  individual.  In  the 
cases  of  tubercular  broncho-pneumonia  without  consolidation  a  cold,  dry 
inland  climate  seems  to  be  the  best. 

The  symptomatic  treatment  is  the  same  as  that  used  in  the  cases  of  acute 
miliary  tuberculosis. 

Chronic  Tubercular  Phthisis. 
Definition. — A  chronic  affection  of  the  lungs  characterized  by  tubercular 
inflammation,  associated  with  productive  and  exudative  inflammation. 
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Etiology. — Chronic  phthisis  as  a  rule  succeeds  acute  or  subacute  phthisis, 
but  it  may  also  follow  acute  or  chronic  miliary  tuberculosis  of  the  lungs  or  a 
tubercular  inflammation  of  some  other  part  of  the  body 

Morbid  Anatomy. — The  changes  in  the  lungs  are  of  the  same  nature  as 
those  found  in  acute  phthisis,  but  modified  by  the  long  duration  of  the  inflam- 
mation. The  pleura  is  coated  with  successive  layers  of  fibrin,  or  thickened 
by  the  growth  of  new  connective  tissue,  or  covered  with  adhesions.  More  or 
less  of  the  lung  is  consolidated.  This  consolidation  is  effected  partly  by  the 
filling  of  the  cavities  of  the  air-spaces  with  inflammatory  products,  partly  by 
a  growth  of  new  tissue  in  and  between  the  walls  of  the  air-spaces. 

When  the  hepatization  is  effected  only  by  changes  within  the  cavities  of 
the  air-spaces,  the  affected  portions  of  lung  are  solid,  increased  in  size,  of  red, 
gray,  white,  or  yellow  color.  When  the  hepatization  is  due  to  interstitial  in- 
flammation, the  affected  portion  of  lung  is  dense,  but  may  still  be  partly  perme- 
able by  air  ;  it  is  diminished  in  size  and  looks  like  fibrous  tissue  or  granulation 
tissue ;  it  is  often  changed  in  color  by  the  deposition  of  black  pigment.  The 
combination  of  intra-alveolar  and  interstitial  pneumonia  with  dilatation  of  the 
bronchi  and  the  formation  of  cavities  gives  a  great  variety  of  pictures.  We 
find  some  of  the  air-spaces  filled  with  large  epithelial  cells,  either  well  formed 
or  fatty ;  some  with  an  amorphous  granular  matter  or  a  peculiar,  translucent 
coagulated  substance ;  some  with  fibrin,  pus,  and  epithelium,  either  fresh  or  in 
the  condition  of  cheesy  degeneration  ;  some  with  new  connective  tissue.  The 
walls  of  these  air-spaces  remain  unelianged,  or  they  are  compressed  and  the 
blood-vessels  obliterated,  or  they  are  thickened. 

The  interstitial  inflammation  affects  the  walls  of  the  air-spaces,  the  bronchi, 
the  blood-vessels,  and  the  septa  between  the  lobules.  It  results  in  the  produc- 
tion of  new  connective  tissue,  of  round-celled  tissue,  and  of  tuberculous  tissue, 
either  separately  or  together.  By  this  growth  the  air-spaces  are  compressed, 
deformed,  and  obliterated  in  a  variety  of  ways. 

The  walls  of  some  of  the  bronchi  are  infiltrated  with  round  cells  or  with 
tuberculous  tissue.  This  infiltration  is  not  symmetrical,  but  affects  a  bronchus 
in  some  particular  portion  of  its  length,  and  in  this  portion  some  parts  of  the 
circumference  of  the  bronchus  are  affected  more  than  others.  As  a  result  of 
this  irregular  infiltration  the  wall  of  the  bronchus  yields  here  and  there,  and 
small  sacculated  dilatations  are  formed.  In  some  cases,  especially  in  chronic 
miliary  tuberculosis,  the  cavities  thus  formed  simply  become  larger  and  larger, 
compressing  the  surrounding  lung.  More  frequently,  however,  the  process 
extends  from  the  wall  of  the  bronchus  to  the  surrounding  air-vesicles,  so  that 
the  bronchus  is  surrounded  with  tuberculous  tissue,  round-celled  tissue,  and  aii- 
vesicles  filled  with  inflammatory  products.  Then  necrosis  sets  in  with  soften- 
ing of  the  walls  of  the  bronchus  and  of  the  surrounding  inflamed  lung.  Cav- 
ities are  thus  formed  partly  by  destruction  of  tissue,  partly  by  dilatation  of 
bronchi  of  which  the  walls  are  either  necrotic  or  suppurating. 

Some  of  the  cavities  in  chronic  phthisis  seem  to  be  formed  simply  by  the 
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softening  of  areas  of  coagulation  necrosis,  but  the  larger  number  are  bronchi- 
ectatic. 

The  cavities  which  are  formed  by  dilatation  without  necrosis  of  their  walls 
may  be  developed  with  hardly  any  cough  or  expectoration.  As  we  examine 
the  patients  from  time  to  time,  the  change  in  the  percussion-note  and  the 
breath-sounds  shows  the  increasing  size  of  a  cavity  which  remains  nearly  dry 
and  empty. 

The  cavities  formed  both  by  dilatation  and  necrosis,  on  the  contrary,  are 
as  a  rule  accompanied  by  a  harassing  cough  and  profuse  expectoration. 
They  contain  pus,  mucus,  fragments  of  dead  tissue,  and  great  numbers  of 
tubercle  bacilli.  Their  walls  are  ragged  and  irregular,  partly  necrotic,  partly 
suppurating.  In  this  active  condition  the  cavities  may  remain  up  to  the  time 
of  the  patient's  death ;  or,  instead  of  this,  the  active  processes  may  subside, 
the  production  of  pus  and  the  death  of  tissue  cease,  the  cavity  become  dry, 
and  its  walls  changed  into  fibrous  tissue.  The  natural  tendency  of  all  these 
cavities  is  to  increase  in  size  and  open  into  each  other. 

Miliary  tubercles  are  scattered  through  the  inflamed  lung  in  varying 
numbers. 

The  tubercle  bacilli  are  found  principally  in  the  walls  of  the  cavities  and 
in  the  inflammatory  products  which  have  undergone  cheesy  degeneration. 

Symptoms. — The  cough  depends  principally  upon  the  bronchitis  and  the 
morbid  processes  going  on  in  the  walls  of  cavities.  The  expectoration  con- 
sists of  mucus,  pus,  and  fragments  of  dead  lung-tissue,  with  many  tubercle 
bacilli.  However,  in  patients  with  consolidation  of  the  lungs  without  bron- 
chitis, and  with  cavities  of  which  the  walls  are  comparatively  healthy,  the 
cough  and  expectoration  amount  to  very  little.  Generally  speaking,  the  quan- 
tity of  the  sputa  and  the  number  of  the  bacilli  are  a  fair  test  of  the  activity 
of  the  morbid  process. 

Hsemoptyses  occur  in  a  large  proportion  of  the  cases,  and  at  any  time  in 
the  course  of  the  disease.  After  some  of  these  bleedings  the  patients  feel 
more  comfortable,  but  after  others  there  is  a  rapid  extension  of  the  disease. 
Haemorrhages  from  eroded  vessels  in  the  walls  of  cavities  are  very  dangerous. 
In  some  of  the  patients  the  pleurisy  from  time  to  time  gives  pain.  In  others 
there  is  a  considerable  exudation  of  serum  in  one  of  the  pleural  cavities,  which 
increases  the  difficulty  in  breathing.  The  softening  of  a  dead  portion  of  the 
lung  or  the  ruptui-e  of  the  wall  of  a  cavity  just  beneath  the  pleura  may  cause 
perforation,  pneumothorax,  and  then  leither  a  pleurisy  with  efi'usion  or  an 
empyema.  At  the  time  of  the  perforation  the  patients  feel  as  if  something 
had  given  way,  and  at  once  suiFer  from  the  most  urgent  dyspnoea.  The 
heart's  action  becomes  rapid  and  feeble  and  the  veins  throughout  the  body 
congested.  The  characteristic  physical  signs  are  soon  evident.  Such  a  per- 
foration usually  proves  fatal  within  a  few  days  or  weeks. 

The  dyspnoea  on  exertion  increases  with  the  extension  of  the  disease  and 
the  consequent  diminution  in  the  extent  of  lung  available  for  breathing. 

Tubercular  laryngitis  occurs  later  in  the  disease  with  chronic  phthisis  than 
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with  clironic  miliary  tuberculosis.  It  gives  rise  to  cough,  hoarseness,  and 
pain. 

The  fever  and  the  sweating  at  night  seem  to  be  related  to  the  severity  of 
the  bronchitis  and  of  the  necrosis  and  suppuration  of  the  cavities.  The  tem- 
perature rises  and  falls  according  to  the  activity  of  these  conditions.  The  con- 
solidation of  the  lung  alone  can  extend  with  little  or  no  fever. 

The  functions  of  the  stomach  and  liver  are  sooner  or  later  aifected,  either 
with  or  without  chronic  catarrhal  gastritis  and  fatty  infiltration  of  the  liver. 
Loss  of  appetite,  repugnance  to  food,  nausea,  vomiting,  and  gastric  pain  may 
.seriously  annoy  the  patient.  Toward  the  close  of  the  disease  a  severe  diar- 
rhoea often  sets  in,  and  the  patients  lose  flesh  and  strength  very  rapidly.  In 
these  patients  after  death  we  may  find  tubercular  ulcers  of  the  small  intestine 
or  only  a  catarrhal  colitis.  It  may  also  happen  that  extensive  tubercular 
idcers  of  the  small  intestine  exist  without  any  diari'hoea  at  all. 

Tubercular  meningitis  or  peritonitis  or  nephritis  may  occur  as  complicating 
inflammations. 

Chronic  degeneration  of  the  kidney  or  chronic  nephritis  with  or  without 
exudation  are  often  developed  after  the  phthisis  has  lasted  for  some  time. 

In  women  menstruation  is  either  irregular  or  stops  altogether. 

The  physical  signs  with  only  a  small  area  of  lung  consolidation  are — dul- 
ness  on  percussion,  broncho-vesicular  or  feeble  breathing,  increased  vocal  reson- 
ance, increased  bronchial  whisper,  and  in  addition  subcrepitant  rales  and  fric- 
tion-sounds. As  more  of  the  lung  is  consolidated  the  dulness  on  percussion 
becomes  more  marked.  The  voice  and  breathing  approach  more  nearly  to 
the  bronchial  character,  and  an  increasing  bronchitis  gives  coarse  and  sub- 
crepitant niles.  After  cavities  have  been  formed  the  percussion-sound  changes 
to  flatness,  tympanitic  resonance,  or  the  cracked-pot  sound.  The  breathing  and 
the  voice  remain  of  bronchial  quality  or  become  cavernous.  There  may  be 
gurgling  rales. 

The  patients  as  a  rule  lose  flesh  and  strength  in  proportion  to  the  extent 
of  lung  diseased  ;  but  it  is  not  rare  to  see  persons  who  are  well  nourished  and 
comparatively  strong  with  extensive  changes  in  the  lungs. 

If  we  compare  chronic  miliary  tuberculosis  with  chronic  phthisis,  we  may 
say  that  in  the  former  there  are  but  few  tubercle  bacilli  in  the  sputa  or  in  the 
lungs,  but  little  necrosis  or  suppuration,  and  not  much  consolidation  of  the 
lung,  but  a  loss  of  health  and  nutrition  much  greater  than  would  be  expected 
from  the  extent  of  the  pulmonary  lesion. 

In  chronic  phthisis,  on  the  other  hand,  the  number  of  tubercle  bacilli  in 
the  sputa  and  in  the  lungs  is  large,  necrosis  and  suppuration  are  usually 
present,  the  patients  seem  to  suffer  rather  from  septic  than  from  tubercular 
infection ;  the  severity  of  the  symptoms  is  usually  in  direct  I'elation  with  the 
extent  of  lung  inflamed. 

Prognosis. — It  is  possible  for  the  inflammatory  and  necrotic  processes 
which  belong  to  chronic  phthisis  to  cease  at  any  time.  When  this  happens 
the  symptoms  of  pulmonary  disease  may  also  cease,  and  the  patients  are 
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apparently  cured.  The  portions  of  lung,  however,  which  have  been  destroyed 
or  converted  into  fibrous  tissue  are  never  rejjlaced  by  lung-tissue,  so  that  the 
injury  inflicted  on  the  lungs  is  a  jiermanent  one.  The  fibrous  tissue  and  cheesy 
masses  left  behind  after  the  subsidence  of  active  changes  are  liable  to  act  as 
foci  from  which  fresh  attacks  of  inflammation  and  fresh  infection  may  pro- 
ceed. The  prognosis  is  therefore  unfavorable,  although  life  may  be  prolonged 
in  comparative  comfort  for  many  years. 

Treatment. — Cases  of  chronic  phthisis  are  to  be  managed  in  the  same  way 
as  are  the  cases  of  chronic  miliary  tuberculosis. 

Syphilitic  Pneumonia. 

In  children  who  have  inherited  sy})hilis  a  number  of  inflammations  of 
different  parts  of  the  body  are  liable  to  be  developed  soon  after  birth.  The 
lungs  are  not  exempt.  They  may  be  studded  with  gummy  tumors  of  dif- 
ferent sizes,  or  they  may  be  the  seat  of  interstitial  or  of  intra-alveolar 
pneumonia. . 

The  interstitial  pneumonia  may  cause  the  consolidation  of  one  or  more 
lobes.  The  section  of  such  a  consolidated  lobe  is  smooth  and  of  a  gi^ayish  or 
white  color.  The  consolidation  is  effected  by  a  growth  of  new  tissue  in  the 
walls  of  the  air-spaces,  the  bronchi,  and  the  blood-vessels,  together  with  the 
filling  of  some  of  the  air-spaces  with  epithelium. 

The  intra-alveolar  pneumonia  also  produces  a  whitish  hepatization  of  con- 
siderable portions  of  the  lung.  The  consolidation,  however,  is  effected  entirely 
by  the  filling  of  the  air-spaces  with  fatty  epithelium. 

The  clinical  symptoms  in  these  children  are  obscure.  They  often  have 
other  syphilitic  lesions  besides  those  in  the  lungs,  and  become  weaker  and 
more  emaciated  from  day  to  day  without  any  pulmonary  symptoms  except  the 
physical  signs  of  the  consolidation. 

In  adults  syphilitic  inflammations  of  the  lungs  are  rare.  The  best  collec- 
tion of  cases  that  I  have  seen  is  that  given  by  Hiller  in  the  GhariU  Annalen 
for  1884.    He  gives  fifty-eight  cases  of  unmistakable  syphilitic  pneumonia. 

Morbid  Anatomy. — The  inflammation  is  of  productive  character,  with 
the  formation  of  round-celled  tissue,  of  gummy  tumors,  and  of  new  connec- 
tive tissue.  There  may  also  be  some  exudation  into  the  air-spaces  with  a 
formation  of  epithelial  cells.  The  new  tissue  is  formed  in  the  walls  of  the 
bronchi,  the  walls  of  the  air-spaces,  the  walls  of  the  blood-vessels,  the  septa 
between  the  lobules,  and  the  pleura.  It  is  of  low  vitality  and  may  become 
necrotic.  There  results  from  such  an  inflammation,  therefore,  stenosis,  ulcera- 
tion or  dilatation  of  the  bronchi,  consolidation  of  parts  of  the  lungs,  oblitera- 
tion of  the  blood-vessels,  lobulation  of  the  lung,  and  thickening  of  the  pleura. 

The  gross  appearance  of  the  lungs  will  accordingly  vary  in  different  cases  : 

1.  There  is  an  interstitial  inflammation  beginning  at  the  root  of  the  lung 
around  the  large  bronchi  and  blood-vessels.  This  causes  stenosis  of  the  bronchi, 
consolidation  of  the  lung,  or  masses  of  fibrous  tissue  along  the  lines  of  the 
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bronchi.  The  cases  vaiy  as  to  whether  the  stenosis  of  the  bronchi  or  the  con- 
solidation of  the  hing  is  the  principal  feature. 

2.  The  inflammation  follows  the  type  of  a  broncho-pneumonia,  with  thick- 
ening of  the  walls  of  the  bronchi  and  small  zones  of  peribronchial  pneumonia. 

3.  There  are  large  or  small  irregulat  masses  or  bands  of  dense  fibrous 
tissue  in  any  part  of  the  lung.  These  replace  the  lung-tissue,  and  in  them 
may  be  cavities  formed  by  the  dilatation  of  the  bronchi. 

4.  With  the  interstitial  pneumonia  there  may  be  associated  the  formation 
of  gummy  tumors  or  an  obliterating  endarteritis  with  areas  of  necrosis. 

5.  With  more  or  less  interstitial  pneumonia  at  the  roots  of  the  lungs  there 
is  a  syphilitic  inflammation  of  the  walls  of  the  large  bronchi,  the  trachea,  and 
the  larynx.  The  walls  are  thickened  in  some  places,  ulcerated  in  others,  so 
that  in  some  places  there  is  stenosis,  in  others  dilatation. 

6.  We  also  occasionally  meet  with  pneumonias  of  the  anatomical  type 
of  ordinary  lobar  or  broncho-pneumonia ;  but  the  clinical  history,  although 
acute,  is  irregular,  and  it  is  probable,  although  not  at  all  certain,  that  they  are 
caused  or  modified  by  the  syphilitic  poison. 

Symptoms. — Syphilitic  pneumonia  is  one  of  the  later  manifestations  of 
syphilis,  in  most  of  the  cases  coming  on  several  years  after  the  initial  lesion. 
A  great  many  of  the  patients  have  other  syphilitic  lesions — a  fact  of  much 
assistance  in  making  a  diagnosis,  a  matter  that  is  always  difficult  in  these 
cases. 

Of  the  pulmonary  symptoms  perhaps  the  most  constant  is  dyspnoea.  This 
is  like  anydyspncea  due  to  narrowing  of  the  trachea  or  large  bronchi.  First, 
a  dyspnoea  on  exertion ;  then  a  constant  dyspnoea,  made  worse  by  the  least 
bodily  or  mental  exertion,  and  becoming  more  and  more  distressing  up  to  the 
time  of  the  ])atient's  death. 

Cough  is  present  at  some  time  in  most  of  the  cases — a  dry  cough,  a  laryn- 
geal cough,  or  a  cough  witli  mucous  or  muco-purulent  expectoration.  Small 
hsemoptyses  occur  from  time  to  time  in  some  cases. 

Pain  referred  to  some  part  of  the  chest  is  present  in  some  cases,  absent  in 
others. 

A  febrile  movement  seems  to  be  the  exception  rather  than  the  rule. 

If  a  syphilitic  laryngitis  exists,  the  symptoms  belonging  to  this  will  be 
added  to  those  of  the  pneumonia. 

The  physical  signs  vary  with  the  exact  condition  of  the  lungs,  and  are 
often  obscure.  They  depend  upon  the  pleurisy,  the  bronchitis,  the  stenosis  or 
dilatation  of  the  bronchi,  and  the  consolidation  of  the  lung.  In  the  different 
cases,  therefore,  we  may  get  tubular  breathing  over  one  or  both  lungs,  absence 
of  breathing  over  one  lung  or  part  of  a  lung,  subcrepitant,  coarse,  or  gurgling 
rales,  usually  localized,  dulness  on  percussion,  and  increase  in  vocal  resonance 
according  to  the  extent  of  the  consolidation. 

The  fact  that  this  inflammation  involves  the  roots  rather  than  their  apices 
causes  the  physical  signs  to  be  heard  largely  over  the  central  portions  of  the 
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lungs,  while  in  tubercular  inflammations  it  is  over  the  upper  lobes  that  the 
physical  signs  are  usually  heard. 

The  symptoms  continue  for  weeks  or  months  ;  the  patients  gradually  lose 
flesh  and  strength,  and  finally  die  from  the  interference  with  breathing  or  worn 
out  with  the  disease. 

The  diagnosis  is  apt  to  be  difficult.  The  symptoms  resemble  those  of 
chronic  tuberculosis,  of  aneurism  of  the  aorta,  of  intrathoracic  tumors,  and  of 
actinomycosis  of  the  lung.  We  are  very  dependent  upon  the  history  of  the 
patient  and  the  presence  of  other  syphilitic  lesions. 

Treatment. — It  is  natural  in  these  patients  to  adopt  an  energetic  treatment 
with  mercury  and  the  iodide  of  potash,  although  the  rule  seems  to  be  that  the 
disease  is  fatal. 

Gangrene  of  the  Lung. 

Definition. — Death  of  a  portion  of  the  lung  accompanied  by  putrefaction. 

Etiology. — Whenever  the  vitality  of  a  portion  of  the  lung  is  impaired, 
and  at  the  same  time  the  bacteria  of  putrefaction  are  present,  there  may  be  gan- 
grene. It  is  found,  therefore,  with  lobar  pneumonia,  hsemorrhagic  infarctions, 
compression  or  embolism  of  the  pulmonary  or  bronchial  vessels,  wounds  of  the 
lung,  contusions  of  the  chest,  cavities  in  the  lung,  foreign  bodies  in  the  bronchi, 
cancer  of  the  oesophagus,  and  in  persons  whose  health  has  been  enfeebled  by 
disease  or  privation.  It  also  occurs  without  discoverable  cause  in  persons 
who  have  been  in  good  health. 

Morbid  Anatomy. — Gangrene  of  the  lung  is  either  circumscribed  or 
dilfuse. 

Circumscribed  gangrene  occurs  in  the  form  of  one  or  more  foci  of  small 
size  where  the  lung  is  of  blackish  or  greenish  color,  soft  or  broken  down  into 
ragged  cavities.  These  foci  have  a  most  offensive  odor.  The  lung  around 
them  is  inflamed,  and  the  air-spaces  contain  epithelium,  fibrin,  and  pus.  Such 
gangrenous  foci,  when  once  formed,  may  increase  in  size ;  as  they  do  so  the 
adjoining  veins  may  become  filled  with  infectious  thrombi  or  eroded.  From 
the  thrombi  infectious  emboli  can  be  carried  into  the  circulation  and  set  up 
inflammatory  foci  in  dilFerent  parts  of  the  body.  From  the  eroded  vessels 
there  are  considerable  haemorrhages.  If  the  spot  of  gangrene  be  near  the 
pleura,  it  may  set  up  either  a  simple  or  a  gangrenous  pleurisy,  or  the  pulmonary 
pleura  may  be  perforated  and  pyo-pneumothorax  result.  Intense  bronchitis, 
either  catarrhal  or  croupous,  may  be  excited  by  the  irritation  of  the  gangrenous 
matter.  If  the  patients  recover,  the  gangrenous  portion  of  the  lungs  is  entirely 
removed ;  and  a  cavity  is  formed,  the  walls  of  which  are  changed  into  connec- 
tive tissue.  Such  a  cavity  may  remain  for  a  long  time  or  it  may  become  con- 
tracted. 

Diff'use  gangrene  may  be  secondary  to  the  circumscribed  form  or  it  may  be 
diff'use  from  the  first.  The  greater  portion  of  a  lobe,  a  whole  lobe,  or  even  a 
whole  lung,  may  be  involved.  The  portion  of  lung  involved  is  changed  into 
a  soft,  foul-smelling,  blackish  or  greenish  mass. 
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Symptoms. — The  patients  liave  a  cough  with  more  or  less  fetid  expectora- 
tion and  a  fetid  breath.  There  is  much  variety  as  to  the  quantity  of  the  expec- 
toration ;  it  may  be  scanty  or  abundant.  When  it  is  abundant  and  is  allowed 
to  stand  for  a  time  in  a  glass  dish,  it  separates  into  three  layers  :  the  upper, 
frothy,  opaque,  and  of  a  dirty-gray  or  yellowish  color ;  the  middle,  clear  and 
watery  ;  the  lower,  greenish  and  purulent  or  mixed  with  blood.  It  consists  of 
serum,  mucus,  pus,  and  shreds  of  lung-tissue.  There  may  be,  however,  only 
a  very  fetid  breath  without  any  expectoration.  If  the  pulmonary  vessels  are 
eroded,  large  quantities  of  blood  are  coughed  up. 

The  patients  have  an  irregular  fever ;  they  lose  flesh  and  strength  and  pass 
into  the  septic  condition.  Some  of  the  patients,  however,  who  apparently  have 
gangrene  of  the  lung  and  recover,  are  not  at  any  time  as  sick  as  one  would 
expect. 

The  physical  signs  are  sometimes  obscure,  sometimes  well  marked.  They 
are  most  commonly  found  over  the  middle  of  the  chest  behind.  At  this  point 
we  may  get  dulness  or  flatness  on  percussion  ;  absence  of  breathing,  bronchial 
breathing,  or  cavernous  breathing ;  exaggerated  or  bronchial  voice  and  coarse 
rales. 

If  the  pleura  be  inflamed  or  perforated,  producing  pneumothorax,  the  symp- 
toms belonging  to  that  condition  ai'e  added. 

The  diagnosis  is  often  difficult.  It  may  be  evident  that  the  patient  has  a 
serious  disease,  and  yet  impossible  for  some  time  to  determine  its  character. 
Even  when  it  is  certain  that  there  is  a  pulmonary  lesion,  we  cannot  always  tell 
whether  this  be  gangrene,  abscess,  or  fetid  bronchitis. 

The  prognosis  is  always  serious,  but  recovery  is  by  no  means  impossible. 

Treatment. — Besides  the  employment  of  such  measures  as  add  to  the  com- 
fort of  the  patients  and  contribute  to  their  nutrition,  it  is  customary  to  give 
creasote  or  carbolic  acid,  either  by  inhalation  or  by  the  mouth.  Perhaps  the 
simplest  plan  is  to  use  a  Robinson's  inhaler  moistened  with  equal  parts  of 
creasote,  alcohol,  and  chloroform. 

In  a  moderate  number  of  cases  gangrenous  cavities  in  the  lungs  have  been 
opened  and  drained. 

Asthma. 

Definition. — An  affection  characterized  by  paroxysmal  dyspnoea  recurring 
at  intervals,  generally  in  the  night,  the  dyspnoea  due  to  a  contraction  of  the 
bronchi. 

The  same  name  of  asthma  is  also  frequently  employed  to  designate  the 
paroxysmal  dyspnoea  caused  by  disease  of  the  heart  and  by  contraction  of  the 
arteries. 

Etiology. — Bronchial  asthma  occurs  most  frequently  in  persons  who  have 
pulmonary  emphysema,  but  it  is  by  no  means  rare  in  persons  whose  lungs  are 
normal  except  for  the  condition  of  the  bronchi. 

The  causes  which  produce  an  attack  of  asthma  may  act  directly  on  the 
mucous  membrane  of  the  bronchi,  or  indirectly  on  the  bronchi  through  the 
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blood  or  the  nervous  system.  So  we  find  some  persons  who  never  have  an 
attack  of  asthma  except  when  exposed  to  a  directly  exciting  cause,  while  other 
persons  have  constantly  recurring  attacks  for  long  periods  of  time  without  any 
direct  cause  for  each  attack. 

Among  the  direct  causes  we  reckon  bronchitis,  inflammations  and  obstruc- 
tion of  the  nose,  climatic  influences,  dust,  vegetable  irritants,  chemical  vapors, 
and  animal  emanations.  The  ordinary  dust  floating  in  the  air,  the  odor  or 
pollen  of  many  plants  and  grasses,  the  vapors  of  pitch,  sulphur,  or  phos- 
phorus, the  peculiar  smell  of  dogs,  cats,  or  horses,  are  familiar  examples  of 
direct  causes. 

The  effect  of  climate  in  causing  asthma  is  very  marked  in  some  persons. 
This  effect  does  not  follow  any  definite  law,  but  only  the  idiosyncrasy  of  the 
individual.  It  does  not  matter  whether  the  locality  be  warm  or  cold,  wet  or 
dry,  low  or  elevated.  For  nearly  every  asthmatic  person  we  can  find  some  one 
place  where  he  will  have  little  or  no  asthma. 

Of  all  the  causes  of  asthma,  however,  bronchitis  is  the  most  frequent.  In 
the  patients. who  belong  to  this  class  the  bronchitis  constitutes  the  important 
part  of  the  case,  for  if  the  attacks  of  bronchitis  can  be  prevented  there  is  no 
more  asthma. 

Of  late  years  much  attention  has  been  called  to  diseases  of  the  nasal 
passages  as  a  cause  of  asthma.  I  think  there  is  no  question  that  they  do 
constitute  one  of  the  causes ;  but  it  is  going  a  great  deal  too  far  to  say  that 
they  are  the  only  cause. 

Among  the  indirect  causes  of  asthma  we  enumerate  mental  emotions,  indi- 
gestion, hysteria,  gout,  heredity,  and  some  of  the  skin  diseases.  It  must  be 
confessed,  however,  that  we  are  often  unable  to  say  why  a  previously  healthy 
person  should  at  some  particular  time,  without  any  exciting  cause,  begin  to 
have  attacks  of  asthma. 

Morbid  Anatomy. — As  asthma  is  a  functional  disease,  it  has  no  lesions ; 
but  in  the  bodies  of  old  asthmatics  we  commonly  find  the  morbid  changes 
belonging  to  pulmonary  emphysema  and  bronchitis. 

Symptoms. — A  paroxysm  of  asthma  begins  with  a  feeling  of  oppression 
or  suffocation  about  the  upper  part  of  the  chest,  which  obliges  the  patient  to  sit 
up  in  order  to  breathe.  The  feeling  of  suffocation  continues,  and  the  jDatients 
bring  into  play  all  the  muscles  of  respiration  in  order  to  satisfy  the  hunger  for 
air.  The  skin  becomes  livid,  the  pulse  feeble,  and  the  patient's  face  shows  his 
suffering.  If  we  listen  to  the  chest,  we  hear  over  both  lungs  the  sibilant  and 
sonorous  breathing  caused  by  the  contraction  of  the  bronchi.  Such  an  attack 
lasts  for  hours  or  days.  During  the  most  severe  attacks  the  patients  look  as  if 
they  might  die  at  any  minute,  but  yet  after  a  time  the  attack  always  subsides. 

As  attacks  of  asthma  are  due  to  a  variety  of  causes,  so  they  present  them- 
selves to  us  under  a  variety  of  clinical  aspects  : 

1.  There  are  persons  who  never  have  asthma  unless  they  have  an  attack  of 
acute  bronchitis.  In  such  persons  we  have  to  look  upon  the  bronchitis  as  the 
real  disease,  while  the  asthma  is  only  a  complication. 
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2.  There  ai-e  persons  who  only  liave  asthma  at  certain  times  of  the  year  and 
in  certain  localities,  the  attacks  being  cansed  by  the  inhalation  of  the  pollen  or 
odor  of  plants.  These  persons  are  said  to  suffer  from  "  hay  fever,"  "  rose  cold," 
"  autumnal  catarrh,"  etc. 

3.  There  are  persons  in  whom  the  asthma  only  constitutes  one  of  the 
symptoms  of  pulmonary  emphysema.  These  cases  will  be  described  with 
the  latter  disease. 

4.  There  are  cases  in  which  the  asthma  occurs  by  itself  as  a  pure  neu- 
rosis. In  these  persons  the  disease  is  apt  to  be  very  tenacious,  the  paroxysms 
recurring  again  and  again,  even  after  considerable  intervals  of  improvement. 
In  the  more  severe  cases  the  bronchi  are  somewhat  contracted  and  the  breath- 
ing labored  nearly  all  the  time,  while  the  spasmodic  dyspnoea  recurs  at  regu- 
lar intervals.  The  patients  become  worn  out  by  the  constant  dyspnoea,  the 
expression  is  one  of  suffering,  the  chest  is  bent  forward  and  stooping,  the 
nutrition  is  impaired,  the  whole  condition  is  one  of  chronic  invalidism,  but 
yet  life  is  prolonged  and  death  is  usually  due  to  some  other  disease. 

Treatment. — The  objects  of  treatment  are  to  cut  short  the  attacks  of 
asthma  and  to  prevent  the  recurrence  of  subsequent  attacks.  To  cut  short  an 
attack  of  spasmodic  asthma  we  employ  such  means  as  will  relax  the  spasmodic 
contraction  of  the  walls  of  the  bronchi.  This  can  be  done  in  a  variety  of 
ways — inhalation  of  the  fumes  of  stramonium,  nitrate  of  potash,  chloroform, 
ether,  or  nitrite  of  amyl ;  hypodermic  injections  of  morphine,  or  chloral 
hydrate  given  by  the  mouth  or  the  rectum  ;  the  use  of  the  drugs  which 
increase  the  production  of  mucus  from  the  bronchi,  such  as  lobelia  and 
grindelia  robusta. 

To  prevent  the  recurrence  of  the  attacks  we  examine  into  the  condition  of 
the  nasal  passages  to  see  whether  there  be  disease  there  which  may  cause  the 
asthma.  We  inquire  into  the  history  to  determine  whether  the  asthma  be  not 
caused  by  bronchitis  or  by  the  pollen  or  odor  of  plants. 

If  the  asthma  be  a  pure  neurosis,  a  considerable  number  of  patients  can 
find  a  climate  in  which  they  cease  to  suflPer.  The  selection  of  this  climate, 
however,  has  to  be  made  experimentally  by  each  patient.  There  is  no  rule  to 
guide  us.  Each  person  has  to  travel  from  place  to  place  until  he  finds  the 
particular  spot  where  he  ceases  to  have  asthma. 

For  the  patients  who  cannot  travel  the  most  efficient  treatment  seems  to  be 
the  long-continued  administration  of  the  iodide  of  potash,  the  systematic 
inhalation  of  compressed  air,  attention  to  the  feeding,  to  disorders  of  diges- 
tion, and  to  any  conditions  which  impair  the  general  health. 

H-EMOPTYSIS. 

Blood  which  is  coughed  up  comes  for  the  most  part  from  the  bronchi ;  less 
frequently  from  the  pharynx,  from  eroded  vessels  in  the  walls  of  cavities,  or 
from  aneurisms  of  the  pulmonary  artery  or  of  the  aorta. 

Haemoptysis  occurs  so  frequently  with  the  tubercular  inflammations  of  the 
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lungs,  and  so  much  less  frequently  with  other  morbid  conditions,  that  any 
expectoration  of  blood  is  regarded  with  a  good  deal  of  suspicion. 

In  early  tubercular  inflammations  of  the  lungs  the  haemorrhage  is  from  the 
mucous  membrane  of  the  bronchi.  The  quantity  of  blood  coughed  up  may 
be  large  or  small.  The  bleeding  may  last  only  a  few  minutes  or  may  con- 
tinue during  a  number  of  days.  The  same  patient  may  have  only  a  single 
haemorrhage  or  several  of  them.  There  seems  to  be  no  period  in  the  course 
of  tubercular  inflammation  of  the  lungs  which  is  exempt  from  the  liability  to 
bleeding  from  the  mucous  membrane  of  the  bronchi.  Especially  is  it  to  be 
remembered  that  either  large  or  small  haemoptyses  may  precede  by  a  consider- 
ble  interval  of  time  any  rational  symptoms  or  physical  signs  of  pulmonary 
disease. 

In  the  older  cases  of  pulmonary  tuberculosis  in  which  cavities  have  been 
formed  the  vessels  in  the  walls  of  these  cavities  may  be  eroded,  with  an  escape 
of  blood  which  is  large  and  dangerous. 

The  very  frequency  of  the  association  of  haemoptysis  with  pulmonary 
tuberculosis  makes  it  important  to  enumerate  the  other  conditions  vuider  which 
haemoptysis  may  occur.  The  following  are  the  forms  of  haemoptysis  which 
occur  without  pulmonary  tuberculosis : 

1.  A  person  has  one  attack  of  haemoptysis,  only  lasting  for  a  short  time, 
but  during  which  he  raises  a  considerable  quantity  of  blood.  He  has  no  other 
attacks  and  does  not  develop  any  pulmonary  lesions.  The  bleeding  may  fol- 
low severe  muscular  exertion,  great  mental  excitement,  or  occur  without  dis- 
coverable cause. 

2.  In  women  haemoptysis  may  take  the  place  of  menstruation.  Flint  says 
that  he  has  seen  haemoptysis  occurring  at  regular  intervals  for  four  years  after 
the  suspension  of  the  menses.  These  cases  must,  however,  be  looked  on  with 
suspicion.  A  woman  may  cough  up  blood  on  several  occasions  instead  of 
menstruating,  and  then  develop  lung  disease. 

3.  Chronic  naso-pharyngeal  catarrh  is  sometimes  attended  with  occasional 
small  losses  of  blood. 

4.  There  are  some  women  who  are  hysterical,  anaemic,  always  suffering 
from  some  real  or  fancied  ailment,  who  from  time  to  time  cough  up  a  little 
blood. 

5.  It  is  said  that  pregnant  and  nursing  women  sometimes  have  haemop- 
tyses. 

6.  With  disease  of  the  aortic  and  mitral  valves,  especially  with  mitral 
stenosis,  bleeding  from  the  bronchi  is  of  frequent  occurrence.  In  the  course 
of  the  heart  disease  the  patients  from  time  to  time,  during  periods  of  several 
days,  cough  up  clear  blood  in  considerable  quantities. 

7.  Aneurisms  of  the  branches  of  the  pulmonary  artery  within  the  lungs, 
when  they  rupture,  cause  fatal  haemorrhage,  a  large  part  of  the  blood  being 
coughed  up. 

Aneurisms  of  the  arch  of  the  aorta  which  erode  the  trachea  or  main 
bronchi  may  rupture  into  these  tubes  by  small  or  large  openings.  With 
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the  small  openings  the  patients  cough  up  a  little  blood  from  time  to  time, 
while  part  of  the  escaped  blood  is  inspired  into  the  lungs  and  sets  up  a 
peculiar  form  of  pneumonia.  With  the  large  openings  the  blood  escapes 
through  the  trachea  in  enormous  quantities,  and  the  patients  bleed  to  death 
within  a  few  minutes. 

8.  Patients  who  suffer  from  emphysema  and  chronic  bronchitis  not  infre- 
quently from  time  to  time  cough  up  small  quantities  of  blood.  Much  less 
often  such  patients  have  a  lai-ge  bleeding  from  the  bronchi.  Part  of  this 
blood  is  coughed  up  at  once,  part  is  coagulated  in  the  large  bronchi,  and 
is  afterward  coughed  up  in  the  form  of  casts  of  these  tubes. 

9.  Sir  Andrew  Clark*  describes  a  form  of  bleeding  which  he  calls  "arth- 
ritic hsemoptysis,"  of  which  he  says  that  he  has  seen  some  twenty  cases.  He 
lays  down  the  following  propositions :  There  occurs  in  elderly  persons,  free 
from  ordinary  diseases  of  the  heart  and  lungs,  a  form  of  hsemoptysis  arising 
out  of  minute  structural  alterations  in  the  terminal  blood-vessels  of  the  lung. 
These  vascular  alterations  occur  in  persons  of  the  arthritic  diathesis,  resemble 
the  vascular  alterations  found  in  osteo-arthritic  articulations,  and  are  them- 
selves of  an  arthritic  nature.  Although  sometimes  leading  to  a  fatal  issue, 
this  variety  of  hsemoptysis  usually  subsides  without  the  supervention  of  any 
coarse  anatomical  lesion  of  either  the  heart  or  the  lungs.  This  vaiMcty  of 
hsemorrhage  is  aggravated  or  maintained  by  the  frequent  administration  of 
large  doses  of  strong  astringents,  and  by  an  unrestricted  indulgence  in  liquids 
to  allay  the  thirst  which  the  astringents  create.  The  treatment  which  appears 
to  be  the  most  successful  in  this  variety  of  hsemoptysis  consists  of  diet  and 
quiet,  in  the  restricted  use  of  liquids,  and  the  stilling  of  cough ;  in  calomel 
and  salines,  in  the  use  of  alkalies  and  iodide  of  potassium,  and  in  frequently 
renewed  counter-irritation. 

10.  Dr.  Flint  ^  says  that  he  has  met  with  a  few  cases  of  persistent  bron- 
chial hsemorrhage.  In  two  of  these  cases,  after  expectorating  daily  more  or 
less  of  a  sero-sanguinolent  liquid  during  several  months,  recovery  took  place 
nnder  the  use  of  tonics  and  hygienic  measures.  In  the  third  case  the  hsemor- 
rhagic  expectoration  continued  for  six  years,  during  which  time  repeated 
examinations  of  the  chest  failed  to  discover  any  positive  signs  of  pulmon- 
ary disease. 

11.  Severe  injuries  inflicted  upon  the  wall  of  the  thorax  may  be  followed 
by  the  expectoration  of  blood  for  hours  or  days. 

Treatment. — In  managing  cases  of  bleeding  from  the  raucous  membrane 
of  the  bronchi  it  is  important  to  bear  in  mind  that  even  the  most  profuse 
hsemorrhages  are  seldom  fatal. 

The  methods  of  treatment  commonly  employed  are — the  application  of 
cold  to  the  chest,  the  temporary  ligation  of  one  of  the  arms  or  legs,  the 
internal  use  of  opium,  ergot,  hydrastis,  kraraeria,  tannic  acid,  gallic  acid, 
acetate  of  lead,  persulphate  or  pernitrate  of  iron,  or  of  calomel,  or  of  the 
saline  cathartics.    It  is  also  customary  to  keep  the  patients  very  quiet  while 

'  Lancet,  1§89,  p.  841.         "  '^Practice  of  Medicine,  p.  265. 
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the  bleeding  is  going  on.  I  doubt  if  it  be  wise  to  be  too  anxious  and  ener- 
getic in  the  treatment  of  bleeding  from  the  mucous  membrane  of  the  bronchi. 
The  bleeding,  as  a  rule,  will  stop,  no  matter  what  is  done.  The  frequent  use 
of  astringents  disorders  the  stomach,  the  insistence  of  absolute  quiet  demor- 
alizes the  patients,  keeping  the  patients  on  a  low  diet  unnecessarily  reduces 
their  strength. 

Interlobular  Emphysema. 

Definition. — An  accumulation  of  air  in  the  connective-tissue  septa  between 
the  lobules  of  the  lung. 

Etiology. — Interlobular  emphysema  is,  I  think,  most  frequently  seen  with 
the  broncho-pneumonia  of  young  children.  It  may  be  caused  by  any  violent 
efforts  which  produce  the  abrupt  introduction  of  a  large  quantity  of  air  into 
the  lungs  and  its  forcible  retention  therein  by  closure  of  the  glottis.  The 
efforts  in  parturition,  defecation,  raising  weights,  coughing,  paroxysms  of 
rage,  excessive  laughter,  and  hysterical  convulsions  have  all  been  occasionally 
followed  by  rupture  of  the  air-cells  and  interlobular  emphysema. 

Morbid  Anatomy. — We  find  after  death  the  interlobular  septa  infiltrated 
with  air,  with  more  or  less  compression  of  the  parenchyma  of  the  lung.  The 
air  may  find  its  way  from  the  lung  into  the  mediastinum,  and  thence  into  the 
connective  tissue  of  the  neck  and  the  wall  of  the  thorax. 

Symptoms. — There  seems  to  be  no  distinctive  rational  or  physical  symp- 
toms belonging  to  interlobular  emphysema ;  but  in  extreme  cases  it  is  said  to 
have  caused  sudden  death. 

Vesicular  Emphysema'." 

It  is  customary  to  speak  of  three  forms  of  vesicular  emphysema  :  Compen- 
sating Emphysema,  Senile  Emphysema,  and  Substantive  Emphysema. 

1.  Compensating  Emphysema. — If  one  lung  or  a  part  of  one  lung  be  so 
changed  by  disease  that  it  can  only  partially  perform  its  functions,  the  other 

'  lung  becomes  increased  in  size  and  its  air-spaces  are  dilated.  This  change  in 
the  lung  is  a  beneficial  rather  than  a  morbid  one,  and  gives  no  symptoms 
of  disease. 

2.  Senile  Emphysema. — This  condition  is  often  described  as  something 
different  from  substantive  emphysema.  It  is  said  that,  instead  of  there  being 
an  abnormal  accumulation  of  air  in  the  lungs,  these  organs  are  smaller  and 
contain  less  air  than  normal.  In  consequence  of  atrophy  of  the  alveolar  walls 
the  air-cells  coalesce  and  form  larger  air-spaces.  These,  however,  do  not  result 
from  a  dilatation  of  the  alveoli,  but  from  a  gradual  shrinkage  and  disappear- 
ance of  the  lung-tissue. 

I  must  confess  that  such  descriptions  of  senile  emphysema  do  not  corre- 
spond with  the  lungs  which  I  have  seen.  I  believe  that  the  anatomical  condi- 
tions are  the  same  in  senile  as  in  substantive  emphysema,  although  the  causa- 
tion and  clinical  history  are  different. 

3.  Substantive  Emphysema. — The  definition  of  substantive  emphysema 
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usually  given  is  that  it  is  a  morbid  condition  of  the  lungs  characterized  by 
enlarged  capacity  of  the  air-cells,  with  atrophy  of  their  walls  and  obliteration 
of  their  capillaries.  I  should  define  the  disease,  on  the  contrary,  as  a  chronic 
interstitial  inflammation  of  the  lungs,  with  which  more  or  less  dilatation  of  the 
air-spaces  is  associated. 

Etiology. — Laennec,  who  was  the  first  to  describe  this  lesion,  gives  the 
causation  of  emphysema  as  follows  :  Chronic  catarrh,  plugging  by  mucus  of 
small  bronchi,  consequent  obstruction  to  the  passage  of  air,  conveyance  by 
inspiration  of  air  past  the  obstruction,  failure  of  expiration  to  expel  this  air, 
accumulation  of  air  in  the  air-spaces,  dilatation  of  the  air-spaces.  The 
foundation  of  the  disease,  therefore,  is  bronchitis. 

Louis  denies  this  mechanism,  because  the  symptoms  of  dilated  air-cells  are 
not  preceded  by  catarrh,  because  habitual  dyspnoea  does  not  undergo  permanent 
increase  after  acute  catarrh,  and  because  normal  inspiration  is  not  more  power- 
ful than  expiration. 

Dr.  Williams  maintains  the  catarrhal  basis  of  Laennec,  but  supposes  that, 
while  the  ai^-cells  communicating  with  plugged  bronchi  escape  distension,  those 
adjoining  and  possessed  of  free  communication  with  the  trachea  dilate  in  con- 
sequence of  the  extra  woi'k  and  pressure  thrown  upon  them. 

Walshe  says  that  the  vesicular  dilatation  may  be  a  primary  or  a  secondary 
phenomenon  ;  that  is,  it  may  occur  independently  of  any  acknowledged  form 
of  statical  change  within  the  chest  or  it  may  supervene  on  some  actual  organic 
mischief.  The  dilatation  may  be  the  resultant  of  primary  nutritive  change  in 
the  actual  walls  of  the  enlarged  vesicles,  affecting  both  their  statical  and  dyna- 
mic properties.  Or  these  cells,  being  in  their  own  nature  healthy,  may  dilate 
through  the  extra  strain  thrown  on  them  in  consequence  of  the  inaction  of 
neighboring  portions  of  lung. 

It  is  frequently  stated  that  playing  on  wind  instruments  or  glass-blowing 
causes  emphysema. 

If,  on  the  other  hand,  we  believe  that  emphysema  is  a  chronic  interstitial 
inflammation  of  the  lung,  and  that  the  dilatation  of  the  air-spaces  is  not  the 
primary  or  essential  part  of  the  morbid  process,  then  we  class  emphysema 
with  chronic  endocarditis,  endarteritis,  and  nephritis,  and  ascribe  it  to  the 
same  causes. 

It  is  generally  agreed  that  the  disease  is  of  more  common  occurrence  in 
some  families  than  in  others. 

Tlie  tradition  has  been  handed  down  from  one  text-book  to  another  that 
persons  who  have  emphysema  are  less  liable  than  are  others  to  have  tuberculo- 
sis of  the  lungs  or  lobar  pneumonia.  This  tradition  seems  to  have  no  founda- 
tion in  fact.  Tuberculosis  and  emphysema  of  the  lungs  are  frequently  asso- 
ciated. 

Morbid  Anatomy. — Both  lungs  are  as  a  rule  increased  in  size.  The 
dilatation  of  the  air-spaces  may  be  so  great  as  to  be  evident  to  the  naked  eye 
or  so  modei'ate  as  not  to  be  appreciable.  When  we  examine  minutely  the 
lungs  of  a  large  number  of  persons  who  have,  during  life,  suffered  from  the 
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symptoms  of  emphysema,  we  find  a  very  great  variety  in  the  morbid  condi- 
tions. In  some  both  the  air-passages  and  air- vesicles  are  largely  dilated ;  in 
some  the  air-passages  alone  are  dilated,  the  air-vesicles  remaining  of  normal 
size ;  in  some  neither  the  air-passages  nor  the  vesicles  are  appreciably  dilated. 
We  find  also,  when  we  compare  the  lungs  with  the  clinical  histories  which 
belong  to  them,  that  the  most  marked  symptoms  are  often  associated  with  very 
slight  degrees  of  dilatation  of  the  air-spaces,  and  it  is  evident  that  the  severity 
of  an  emphysema  is  not  to  be  measured  by  the  degree  of  dilatation  of  the  air- 
spaces. 

The  walls  of  the  air-spaces  are  thickened  in  some  parts  of  the  lung, 
thinned  in  others.  The  epithelial  cells  which  line  the  walls  of  the  air-spaces 
are  often  increased  in  size  and  number.  In  the  walls  of  the  air-spaces  are  holes 
with  sharp-cut  edges.  These  holes  are  formed  in  the  spaces  between  the  capil- 
laries :  some  are  very  minute,  others  are  of  large  size.  It  is  evident  that  these 
holes  are  not  formed  by  the  stretching  of  the  air-spaces,  for  they  are  found  in 
.small  air-spaces  as  well  as  in  large*  ones.  They  constitute  a  curious  and 
important  part  of  the  lesion.  The  septa  between  the  lobules,  the  connective 
tissue  around  the  bronchi  and  blood-vessels,  and  the  pulmonary  pleura  are 
often  considerably  thickened.  Very  frequently  there  are  adhesions  between 
the  pulmonary  and  costal  pleura.  The  mucous  membrane  of  the  larger 
bronchi  is  often  thickened. 

The  blood-vessels  of  these  lungs  can  be  readily  filled  with  an  artificial 
injection.  Neither  arteries,  capillaries,  nor  veins  are  obstructed  or  obliterated  ; 
but  in  the  walls  of  dilated  air-spaces,  and  in  the  walls  of  those  in  which  there 
are  holes,  the  meshes  of  the  capillary  plexus  are  larger  and  the  capillaries  are 
farther  apart  from  each  other. 

During  life,  however,  in  some  cases  of  emphysema  there  is  an  obstruction 
to  the  passage  of  blood  through  the  lungs,  and  consequently  dilatations  and 
hypertrophy  of  the  right  ventricle  of  the  heart  and  venous  congestion  of  the 
pia  mater,  stomach,  small  intestine,  liver,  spleen,  and  kidneys.  These  evi- 
dences of  venous  congestion  often  exist  in  cases  in  which  the  air-spaces  are  but 
very  little  dilated. 

It  is  not  often  that  we  see  a  case  of  advanced  emphysema  after  death 
without  finding  at  the  same  time  chronic  endarteritis,  endocarditis,  or 
nephritis. 

Symptoms. — Physical  Signs. — In  the  lesser  degrees  of  emphysema  there 
is  no  change  in  the  shape  of  the  thorax.  In  the  more  advanced  cases  there  is 
a  prominence  of  the  upper  part  of  the  sternum  and  of  the  costal  cartilages. 
In  patients  who  have  sutfered  much  from  dyspnoea  the  hypertrophy  of  the 
muscles  which  move  the  thorax  contrasts  with  the  general  emaciation  of  the 
patients.  In  the  cases  in  which  there  is  great  dilatation  of  the  air-spaces  the 
chest  assumes  the  so-called  barrel  shape. 

The  percussion  sound  may  remain  unchanged  for  a  considerable  length  of 
time.  When  it  is  changed,  the  change  is  either  to  a  rather  dull  note  of  wooden 
quality  or  to  exaggerated  resonance  of  either  vesicular  or  vesiculo-tympanitic 
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quality.  The  respiratory  murmur  is  feeble  or  there  is  feeble  inspiration  with 
longer,  louder,  low-pitched  expiration  ;  or  both  inspiration  and  expiration  may 
be  exaggerated,  loud,  and  high-pitched. 

The  pleuritic  adhesions  give  more  or  less  dulness  on  percussion.  When  the 
bronchi  are  contracted  there  is  sibilant  and  sonorous  breathing. 

Rational  Symptoms. — There  are  many  persons  in  whom  substantive  em- 
physema is  developed  and  continues  for  many  years  without  giving  rise  to 
any  symptoms,  and  yet  even  in  such  persons  it  is  often  possible  to  be  pretty 
sure  of  the  presence  of  the  disease,  because  they  are  persons  whose  general 
condition  and  age  are  such  as  are  usually  associated  with  emphysema. 

There  are  many  persons  in  whom  the  associated  chronic  endocarditis  or 
endarteritis  or  nephritis  gives  such  marked  symptoms  that  the  emphysema 
passes  unnoticed. 

In  some  persons  the  emphysema  produces  after  a  time  dyspnoea  on  exertion, 
but  without  bronchitis  or  disturbance  of  the  general  health.  These  are  per- 
sons past  middle  age,  who  do  not  consider  themselves  invalids,  who,  on  the 
contrary,  are  often  strong  and  robust,  and  in  whom  the  emphysema  is  only  an 
inconvenience. 

In  some  persons  the  principal  symptoms  are  those  belonging  to  the  asso- 
ciated acute  and  chronic  bronchitis.  The  attacks  of  acute  bronchitis  may  be 
mild,  lasting  for  a  few  days  or  a  few  weeks,  with  cough,  mucous  expectoration, 
sometimes  hsemoptyses,  asthmatic  breathing,  and  a  febrile  movement ;  or  they 
may  be  severe  and  last  for  several  months  with  continued  cough,  asthmatic 
breathing,  fever,  venous  congestion,  dropsy,  and  loss  of  flesh  and  strength. 
The  chronic  bronchitis  continues  year  after  year,  better  every  summer  and 
worse  every  winter.  The  patients  have  a  cough  with  mucous  or  muco-puru- 
lent  expectoration,  sometimes  with  small  hsemoptyses.  They  are  always  a 
little  short  of  breath  when  they  exert  themselves.  After  a  time  they  have 
attacks  of  spasmodic  asthma.  In  the  unfavorable  cases  the  dyspnoea  on  exer- 
tion becomes  more  constant  and  more  decided,  venous  congestion  and  dropsy 
are  established,  and  the  patients  lose  flesh  and  strength. 

In  some  persons  the  prominent  feature  in  the  disease  is  the  liability  to 
attacks  of  spasmodic  asthma,  which  often  are  frequently  repeated  and  of  long 
duration.  These  attacks  are  sometimes  due  to  contractions  of  the  bronchi, 
and  then  we  get  sibilant  and  sonorous  breathing ;  or  they  are  due  to  contrac- 
tion of  the  arteries  belonging  to  the  aortic  system,  and  there  is  a  radial  pulse 
of  increased  tension ;  or  they  are  due  to  contraction  of  the  branches  of  the 
pulmonary  artery,  and  then  there  is  neither  sibilant  and  sonorous  breathing 
nor  a  pulse  of  high  tension. 

In  some  persons  the  principal  sym])tom  is  the  constant  dyspnoea.  The 
difficult  breathing  is  at  first  only  developed  by  exertion ;  later  it  becomes  more 
constant,  and  is  made  worse  by  slight  exertion,  by  indigestion,  and  by  bron- 
chitis. Finally,  in  the  bad  cases  the  dyspnoea  is  constant  and  distressing. 
The  patients  constantly  feel  the  need  of  air,  and  are  always  over-using  the 
muscles  of  respiration  in  order  to  satisfy  this  need.    General  venous  conges- 
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tion  is  gradually  established,  as  well  as  cyanosis  of  the  skin,  clubbing  of  the 
fingers,  congestion  of  the  stomach,  slTiall  intestine,  liver,  and  kidneys,  dilata- 
tion and  hypertrophy  of  the  right  ventricle  of  the  heart,  and  general  dropsy. 
The  nutrition  of  the  patients  suffers,  and  they  become  emaciated,  feeble,  and 
anaemic.  It  is  not  easy  to  tell  how  much  of  this  dyspnoea  depends  upon  the 
anatomical  changes  in  the  lungs,  how  much  upon  contraction  of  the  branches 
of  the  pulmonary  artery,  and  how  much  upon  contraction  of  the  arteries 
belonging  to  the  aortic  system. 

There  are  rare  and  fatal  cases  in  which  there  are  no  pidmonary  symptoms. 
The  patients  lose  flesh  and  strength  and  become  anaemic  without  any  evident 
cause  for  their  ill  health.  After  continuing  in  this  way  for  some  time,  they 
begin  to  have  attacks  of  contraction  of  the  arteries,  with  headaches,  sleepless- 
ness, delirium,  stupor,  muscular  twitchings,  and  vomiting,  or  a  dyspnoea  like 
that  seen  with  chronic  nephritis.  They  die  within  a  few  months  after  they 
have  begun  to  have  the  attacks  of  contraction  of  the  arteries. 

In  some  persons,  after  emj^hysema  has  existed  for  some  time  with  more  or 
less  marked  symptoms,  chronic  miliary  tuberculosis  is  slowly  established. 

Emphysema  by  itself  proves  fatal  only  in  a  moderate  number  of  cases. 
Death  is  usually  due  to  some  complicating  or  intercurrent  disease. 

Treatment. — The  conditions  which  call  for  treatment  are  the  morbid 
condition  of  the  lung,  the  loss  of  nutrition,  the  bronchitis,  the  constant  dys- 
pnoea and  the  spasmodic  dyspnoea,  the  contraction  of  the  arteries,  and  the 
venous  congestion. 

The  emphysema  is  favorably  affected  by  an  out-of-door  life  in  a  suitable 
climate ;  by  abstinence  from  alcohol,  tobacco,  sugars,  and  starches ;  by  the 
use  of  fats  and  by  over-feeding  with  the  stomach-tube ;  and  by  methodical 
inhalations  of  compressed  air.  All  of  these  measures  are  also  of  service  in 
improving  the  nutrition  of  the  patients  and  in  helping  them  to  get  rid  of 
chronic  bronchitis. 

The  constant  dyspnoea  is  due  to  the  changes  in  the  lungs,  and  is  then  to  be 
treated  by  the  same  means  which  are  used  to  control  the  emphysema,  or  it  is 
due  to  the  complicating  contraction  of  the  arteries,  and  is  then  to  be  treated  by 
the  drugs  which  dilate  the  arteries — nitro-glycerin,  potassium  iodide,  or, chloral 
hydrate. 

The  attacks  of  spasmodic  dyspnoea  are  due  to — 

(a)  Spasmodic  contraction  of  the  muscular  coat  of  the  bronchi.  This  can 
be  relieved  by  the  inhalation  of  the  fumes  of  stramonium,  nitrate  of  potash, 
chloroform,  or  ether — by  the  administration  of  chloral  hydrate,  potassium 
iodide,  belladonna,  or  opium. 

(6)  Congestion  of  the  walls  of  the  bronchi.  This  can  be  relieved  by  drugs 
which  increase  the  production  of  mucus,  such  as  lobelia  and  grindelia  robusta; 
by  drugs  which  stimulate  the  heart,  such  as  caffeine,  convallaria,  and  digitalis; 
or  by  the  application  of  dry  cups  to  the  walls  of  the  chest. 

(c)  Contraction  of  the  small  arteries.    This  can  be  relieved  by  the  drugs 
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which  dilate  the  arteries,  such  as  nitrite  of  amyl,  nitro-glycerin,  chloral 
hydrate,  potassium  iodide,  or  opium. 

(rf)  Inflammation  of  the  nasal  passages.  This  is  to  be  treated  by  local 
applications. 

Actinomycosis  of  the  Lung. 

The  following  account  of  actinomycosis  of  the  lungs  is  taken  from  a  com- 
pilation of  thirty-four  cases  made  by  Dr.  Hodenpyl ;  my  own  experience  is 
limited  to  two  cases. 

Definition. — Pulmonary  actinomycosis  is  a  chronic  infectious  disease  of 
the  lungs  de])endent  upon  the  presence  of  actinomyces. 

Etiology. — Information  concerning  the  characters  and  causation  of  actin- 
omycosis in  general  are  given  in  the  article  on  that  disease.  So  far  as  the 
lungs  are  concerned,  the  living  germ  seems  to  be  inhaled  into  the  bronchi. 
The  majority  of  the  cases  were  in  young  adults ;  the  youngest  patient  was 
nine  years  old,  the  oldest  sixty-three. 

Morbid  Anatomy. — The  lesions  are  unilateral  in  about  the  proportion  of 
three  to  one.    They  may  be  classified  into  two  groups  : 

1.  There  are  cases  with  the  symptoms  of  chronic  general  bronchitis,  with 
the  germ  present  in  the  sputum,  but  in  which  no  autopsy  is  made.  Whether 
in  these  cases  there  is  no  lesion  but  that  of  chronic  bronchitis  we  cannot  cer- 
tainly tell. 

2.  There  is  a  broncho-pneumonia  of  a  peculiar  type  which  involves  part 
of  a  lobe  or  an  entire  lung.  The  large  bronchi  are  coated  with  muco-pus. 
The  small  bronchi  contain  pus,  their  walls  are  thickened,  they  are  surrounded 
by  zones  of  peribronchial  pneumonia.  In  some  of  the  small  bronchi  there 
are  growths  of  new  connective  tissue  partly  filling  them.  In  the  peribron- 
chial zones  of  pneumonia  the  walls  of  the  air-spaces  are  thickened  and  their 
cavities  filled  with  new  connective  tissue.  Between  these  zones  is  a  diffuse 
hepatization  of  ordinary  exudative  type.  There  are  adhesions  between  the 
pulmonary  and  costal  pleura.  There  are  often,  in  addition,  sacculated  collec- 
tions of  pus  in  the  pleural  cavity,  which  may  perforate  through  the  skin  or 
through  the  diaphragm.  The  ribs,  sternum,  or  vertebrge  may  be  eroded. 
The  opposite  lung,  the  pericardium,  or  the  heart  may  become  involved. 
There  may  be  secondary  inflammations  of  the  abdominal  organs  or  of  the 
brain.  In  one  case  the  inflammation  penetrated  the  portal  vein,  and  there 
were  metastases  all  through  the  body. 

Symptonis. — A  febrile  movement  is  present  in  nearly  all  the  cases.  Usu- 
ally it  is  one  of  the  first  symptoms,  but  sometimes  it  does  not  come  on  until 
later  in  the  course  of  the  disease. 

Cough  is  usually  the  first  symptom  and  continues  throughout  the  disease. 
It  is  accompanied  with  an  abundant  muco-purulent,  often  fetid,  expectoration, 
and  sometimes  contains  actinomyces.  Hajmoptyses  were  not  observed,  although 
the  sputa  were  sometimes  stained  with  blood. 
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The  patients  lose  flesh  and  strength,  at  first  slowly  ;  later,  as  abscesses  are 
formed  and  septic  poisoning  established,  they  run  down  more  rapidly. 

The  physical  signs  are  those  of  bronchitis,  of  broncho-pneumonia,  of 
phthisis,  or  of  empyema. 

The  average  duration  of  the  disease  is  ten  months  ;  the  shortest  case  lasted 
four  months,  and  the  longest  was  still  living  after  a  duration  of  several  years. 

Of  the  thirty-four  cases,  all  died  except  two. 

Diagnosis. — The  disease  is  liable  to  be  confounded  with  fetid  bronchitis, 
gangrene  of  the  lung,  broncho-pneumonia,  or  pulmonary  phthisis.  The  only 
positive  diagnostic  symptom  seems  to  be  the  presence  of  the  actinomyces  in 
the  sputa  or  in  the  pus  from  the  pleui'a. 

Treatment. — There  seems  to  be  no  way  of  directly  improving  this  disease 
of  the  lungs. 

Malignant  Growths  in  the  Lungs. 

We  include  under  this  head  the  primary  and  secondary  tumors  formed  in 
the  lungs  which  belong  to  the  classes  of  carcinoma,  sarcoma,  and  lymphoma. 

Morbid  Anatomy. — The  carcinomata  of  the  lung  are  either  secondary  or 
primary.  The  secondary  tumors  follow  the  anatomical  type  of  the  primary 
tumor.  The  primary  tumors  consist  of  a  stroma  enclosing  spaces  lined  Avith 
cylindrical  epithelium,  the  growth  apparently  beginning  in  the  small  bronchi. 
Whether  the  tumors  are  primary  or  secondary,  we  find  that  they  may  be 
developed  in  such  a  way  as  to  compress  the  bronchi  ;  or  be  associated  with 
exudative  and  productive  inflammation  in  such  a  way  as  to  consolidate  large 
portions  of  the  lung ;  or  be  associated  with  suppurative  and  destructive  inflam- 
mation in  such  a  way  that  abscesses  are  formed  ;  or  involve  the  pleura  so  that 
large  collections  of  serum  are  formed  in  the  pleural  cavities. 

The  sarcomata  of  the  lung  are  secondary  tumors.  They  usually  are  in  the 
form  of  nodules  scattered  through  the  lung,  or  of  tumors  which  compress  the 
bronchi,  or  of  tumors  in  the  pleura  with  serum  in  the  pleural  cavities. 

The  lymphomata  begin  in  the  bronchial  glands  and  infiltrate  the  lungs  from 
the  root  outward,  following  the  track  of  the  bronchi  or  of  the  interlobular 
septa. 

Symptoms. — While  in  some  cases  the  symptoms  are  obscure,  in  others 
they  are  well  defined.    They  are  apt  to  follow  one  of  three  types : 

1.  The  most  marked  symptom  is  dyspnoea,  due  to  pressure  on  the  bronchi. 
The  dyspnoea  is  developed  slowly  and  is  brought  on  by  exertion.  It  becomes 
more  and  more  distressing,  until  finally  the  patient  can  hardly  move  at  all 
without  bringing  on  the  difficulty  in  breathing. 

The  physical  signs  are  either  tubular  breathing  or  diminished  breathing 
over  the  lung  corresponding  to  the  compressed  bronchi.  The  patients  lose 
flesh  and  strength,  at  first  slowly,  later  very  rapidly. 

2.  The  symptoms  are  those  of  a  chronic  inflammation  of  the  lung.  The 
patients  have  cough,  dyspnoea,  muco-purulent  or  bloody  expectoration,  a 
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febrile  movement,  and  pain  in  the  chest,  the  physical  signs  of  bronchitis  and 
of  consolidation  of  the  lungs,  and  gradual  loss  of  flesh  and  strength. 

3.  The  symptoms  are  those  of  a  pleurisy  with  effusion,  but  it  is  a  pleurisy 
which  does  not  improve  under  treatment.  The  serum  is  apt  to  be  blood- 
stained, but  is  not  always  so ;  it  reaccumulates  after  it  has  been  drawn  off : 
the  patients  steadily  lose  flesh  and  strength. 


PRACTICAL  URINARY  EXAMmATIOK 

By  J.  W.  HOLLAND. 


The  Ordinary  Examination. — It  does  not  fall  within  the  scope  of  this 
article  to  consider  the  physiological,  nor  even  all  the  pathological,  relations  of 
the  urine.  As  it  is  concerned  with  the  knowledge  which  has  value  to  the 
practitioner,  it  is  deemed  best  to  limit  the  range  of  inquiry  to  those  points 
which  have  practical  significance. 

A  good  working  plan  for  the  ordinary  analysis  need  not  include  more  than 
the  following  procedures,  and  in  most  cases  less  than  the  total  of  these  will 
serve  every  requirement : 

1.  Measurement  of  the  daily  quantity. 

2.  Noting  the  color :  if  deep  yellow,  green,  or  brown,  testing  for  biliary 
pigment;  if  reddish,  smoky,  or  chocolate-hued,  testing  for  haemoglobin. 

3.  Taking  the  reaction. 

4.  Determination  of  specific  gravity  with  the  hydrometer. 

6.  After  the  sediment  falls,  decanting  the  clear  part  and  examining  for 
albumin  by  boiling  and  by  adding  acid — nitric,  picric,  or  acetic.  If  greenish 
flakes  form,  bile-pigment  to  be  looked  for ;  if  red-brown,  then  hsemoglobin. 
After  twenty-four  hours  noting  the  height  of  albuminous  layer. 

6.  Testing  for  glucose  by  Fehling's  and  by  B5ttger's  methods,  with  calcu- 
lation of  the  amount. 

7.  Estimation  of  the  relative  amount  of  chlorides. 

8.  Estimation  of  the  aniount  of  urea. 

9.  Noting  the  naked-eye  appearance  of  the  deposit  which  forms  on  stand- 
ing for  several  hours.  Making  allowance  for  the  light  cloud  of  epithelial 
debris  sometimes  found  in  health,  a  sample  voided  turbid  and  acid  poiuts 
to  urates  or  mucus  or  pus  or  blood ;  if  voided  turbid  and  alkaline,  points 
to  phosphates. 

10.  Careful  examination  of  the  deposit  with  the  microscope,  using  a  one- 
quarter  or  one-fifth  objective  and  an  eye-piece  giving  a  magnifying  power  of 
about  250  diameters.  The  search  should  be  made  for  phosphates,  calcium 
oxalate,  uric  acid,  urates,  epithelium,  pus,  tube-casts,  spermatozoids,  blood- 
cells,  leucin,  tyrosin,  cystin,  organisms  such  as  sarcinse,  the  moulds,  and 
bacteria ;  and  in  addition  such  extraneous  substances  as  sometimes  enter  the 
bladder  by  fistula  from  the  rectum. 

For  minute  study  of  the  bacteria  use  the  high  power  of  900  diameters 
obtained  with  immersion  lenses.  If  the  absence  of  organic  or  definite  crystal- 
line structure  leaves  a  doubt  as  to  the  nature  of  a  deposit,  the  following  simple 
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tests  may  prove  serviceable :  First,  warm  a  portion  of  the  deposit  with  some 
urine  in  a  test-tube :  if  it  clears  up,  then  the  lyates  are  present ;  if  it  does  not 
clear  up,  then  suspect  phosphates.  Second,  warm  a  fresh  portion  with  acetic 
acid  :  if  it  dissolves,  phosphates  are  present. 

Precautions  as  to  the  Sample. — The  microscope  often  shows  substances 
which,  being  extra-urinary,  may  be  broadly  described  as  dirt,  having  no 
significance  whatever.  Owing  to  ignorance  or  carelessness  on  the  part  of 
patient  or  nurse,  it  not  infrequently  happens  that  floating  dust  or  sweepings 
or  fsecal  matter  get  into  the  vessel,  or  sometimes  an  unclean  bottle  may  make 
its  contribution.  Hairs,  cotton  and  linen  fibres  may  be  mistaken  for  tube- 
casts,  while  such  objects  as  large  globules  of  free  oil,  starch-granules,  and 
vegetable  cells  are  obviously  extraneous.  To  avoid  fallacies,  it  is  well  to 
enjoin  care  upon  the  patient  or  nurse.  The  urine  should  be  voided  into  a 
well-cleaned  chamber- vessel,  or,  better  still,  into  a  glass  collecting-jar  suf- 
ficiently large  to  hold  the  entire  daily  amount.  By  means  of  a  clean  glass 
funnel  about  eight  fluidounces  should  be  transferred  to  a  bottle  or,  if  in 
hospital,  to  a  conical  glass. 

Before  taking  up  a  drop  of  the  deposit  with  the  pipette  sufficient  time  must 
be,  allowed  for  the  sediment  to  collect.  As  a  rule,  this  will  require  that  the 
sample  should  stand  for  about  three  hours.  The  readiness  with  which  urine 
undergoes  change  is  a  noteworthy  fact.  The  liability  varies  in  different  speci- 
mens. Even  a  healthy  urine  may  in  a  few  hours  after  micturition  increase  in 
acidity,  owing  to  the  change  of  the  common  soluble  urates  to  the  more  acid 
and  less  soluble  salts,  which  are  precipitated  along  with  more  or  less  free  uric 
acid.  The  destiny  of  the  urea  in  all  specimens  kept  several  days  in  a  warm 
place  is  to  be  converted  into  ammonium  carbonate  by  the  growth  of  the  micro- 
coccus ureae.  This  change  may  take  place  in  the  bladder  if  the  urine  is 
retained  too  long,  and  may  cause  grave  complications  in  vesical  diseases. 

The  urine  itself  becomes  turbid,  putrid,  and  irritating,  throwing  down  a 
deposit  of  phosphates  with  urate  of  ammonium.  *To  correct  this  tendency  in 
cases  of  cystitis,  it  is  customary  to  wash  out  the  bladder  with  a  saturated  solu- 
tion of  boric  acid  or  some  other  unirritating  antiferment. 

Preservative  Fluid. — The  sample  of  urine  should  be  examined  within 
twelve  hours  after  micturition,  and  preferably  within  three  hours,  merely 
allowing  time  for  the  deposit  to  settle.  When  it  is  desired  to  preserve  a 
specimen  for  several  days,  it  suffices  to  add  salicylic  acid,  about  3  grains  to  the 
half  pint  of  urine.  This  will  not  prevent  the  changes  of  structure  which 
sometimes  take  place  in  blood-cells,  tube-casts,  and  renal  epithelium  when  the 
urine  is  of  low  density.  To  protect  these  from  alteration  the  density  must  be 
raised  by  adding  some  mineral  salt,  such  as  potassium  acetate,  in  saturated 
solution.  According  to  Wendringer,  a  complete  preservative  fluid  for  dis- 
solved constituents,  such  as  albumin  and  sugar,  as  well  as  for  organized 
deposits,  can  be  made  by  mixing  12  parts  of  powdered  borax,  12  parts  of 
boric  acid,  and  100  of  hot  water.  Having  stirred  the  mixture  well,  it  should 
be  filtered  while  hot.   The  sample  of  urine  should  be  put  into  a  suitable  glass, 
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and  one-third  of  its  bulk  of  the  boric  solution  is  added  and  agitated  with  it. 
If  the  urine  be  turbid  from  urates,  it  becomes  clear,  but  no  other  alteration 
occurs.  Albumin  is  not  coagulated  nor  are  the  organic  deposits  affected 
injuriously. 

Normal  Urine. — The  urine  of  health  is  a  clear  solution  in  water  of 
various  substances.  Some  of  these  impart  a  feebly  acid  reaction  ;  some  give 
it  a  yellowish  color ;  some  are  the  source  of  its  characteristic  odor ;  and  all 
combined  raise  its  specific  gravity  to  a  point  between  1015  and  1025.  The 
proportions  of  these  constituents  are  not  constant  for  all  individuals,  nor  even 
for  the  same  person  taking  one  day  with  another ;  indeed,  they  vary  hourly. 
In  making  a  statement  of  average  composition  regard  is  had  to  this  variable 
character :  the  figures  which  follow  may  be  taken  as  representing  the  average 
amounts  in  round  numbers. 

The  chief  solid  constituent  is  urea,  which  is  present  to  the  extent  of  about 
20  parts  in  1000  of  urine.  Other  solids  of  less  importance  are  uric  acid,  0.4 ; 
hippuric  acid,  0.75  ;  kreatinin,  0.75 ;  pigment,  mucus,  xanthin,  and  various 
extractives,  10;  chlorides,  10;  sulphates,  1.1;  alkaline  phosphates,  1.2; 
earthy  phosphates,  0.8.  These  are  the  ingredients  commonly  occurring  in 
appreciable  amounts. 

The  Quantity. — In  making  a  quantitative  determination  of  any  constit- 
uent, not  only  must  the  tested  sample  be  a  portion  taken  from  the  total  mixed 
urine  of  the  day,  but  the  daily  quantity  of  the  urine  itself  must  be  known. 
The  large  collecting-jar  may  be  graduated  so  as  to  be  the  measuring  vessel : 
such  wide-mouthed  graduated  jars  as  are  used  by  druggists  for  percolating 
will  serve  admirably,  though  the  common  glass  "specie  jar"  is  about  as  good, 
and  is  easily  obtained  anywhere.  It  must  be  large  enough  to  hold  the  entire 
daily  discharge,  and  then  for  measuring  the  volume  a  smaller  apothecary's 
graduated  glass  can  be  used.  The  wide  mouth  admits  of  the  introduction  of 
the  hand  for  the  thorough  washing  always  required  before  beginning  the  daily 
collection.  The  patient  is  instructed  to  empty  his  bladder  at  a  given  hour, 
but  not  into  the  jar.  Afterward,  for  twenty-four  hours,  the  urine  is  passed 
into  the  one  jar,  which  should  be  kept  in  a  cool  place,  and  at  the  given  hour 
the  last  contents  of  the  bladder  are  added  to  it.  The  amount  should  then  be 
noted,  and  about  8  fluidounces  put  into  a  perfectly  clean  glass  bottle  or  other 
vessel  to  serve  as  a  sample  for  analysis. 

Practical  Import. — The  mean  daily  discharge  is  1250  c.c,  or  50  fluid- 
ounces,  or  3  pints.  In  drawing  conclusions  from  any  change  in  this  respect, 
it  is  necessary  first  to  note  that  even  in  health  there  may  be  considerable  vari- 
ation. The  amount  voided  will  depend,  first,  upon  the  amount  of  water 
drunk  ;  it  will  be  affected  by  the  proportion  of  water  lost  in  perspiration  and 
the  quantity  retained  in  the  tissues  as  necessary  for  nutrition.  These  factors 
are  various  in  different  men,  and  change  with  the  season  and  with  the  habit  of 
exercise.  It  is  compatible  with  health  in  some  for  the  daily  discharge  to 
reach  only  IJ  pints,  and  at  times  for  it  to  go  as  high  as  4  pints.  Making 
allowances  for  these  physiological  variations,  the  urine  is  notably  scanty  in  cer- 
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tain  forms  of  Bright's  disease,  in  cirrhosis  of  the  liver,  and  in  the  state  of  col- 
lapse occurring  in  cholera  or  the  pernicious  fevers.  By  anuria  is  meant  a  con- 
dition in  which  the  urine  is  no  longer  voided  :  this  includes  suppression,  when 
the  secretion  of  the  kidney  is  suspended,  and  retention,  when  the  fluid,  although 
secreted,  is  retained  in  the  urinary  passages  by  mechanical  obstruction. 

A  persistent  excess  of  the  aqueous  constituent,  without  a  corresponding 
increase  of  the  solids,  is  termed  hydruria.  This  symptom  is  characteristic  of 
diabetes  insipidus,  in  which  disease  the  daily  discharge  may  be  more  than  8000 
c.c,  or  2  gallons,  while  the  specific  gravity  sinks  to  1003  or  less.  Some 
diuresis  occurs  in  the  middle  period  of  atrophic  nephritis.  Hysterical  and 
neurotic  subjects  may  suffer  temporarily  from  a  too  copious  urinary  flow. 

By  polyuria  is  meant  an  excess  not  only  of  urinary  water,  but  of  all 
the  solid  constituents.  It  would  include  cases  of  "  azoturia,"  in  which  the 
urea  is  morbidly  abundant,  and  the  "  phosphatic  diabetes  "  of  Teissier,  which 
accompanies  an  excessive  tissue-waste,  like  that  of  saccharine  diabetes,  but  in 
which  no  sugar  is  found. 

The  Color. — Normal  urine  is  amber-hned,  the  depth  of  color  varying 
as  the  proportion  of  coloring  matter  varies.  When  the  volume  of  urine  is 
low,  the  liquid  is  dense  and  the  color  deepens  to  a  reddish  tint.  After  liberal 
drinking,  followed  by  copious  urination,  it  may  be  almost  as  colorless  as  water 
itself.  Besides  its  true  coloring  principle,  the  urine  contains  sulph-indoxylate 
of  potassium  or  indican,  a  colorless  substance  which  forms  indigo-red  or  indigo- 
blue  by  the  action  of  reagents.  Its  presence  may  be  shown  by  adding  to  100 
parts  of  normal  urine  10  parts  of  hydrochloric  acid.  After  standing  for  half 
an  hour  the  amber  color  changes  to  pink  from  the  formation  of  indigo-red. 
Diseases  of  the  liver  and  bowels  which  cause  constipation  thereby  favor  the 
absorption  of  indol  from  the  fsecal  mass,  and  an  increase  of  its  derivative, 
indican,  in  the  urine.  This  increase  is  revealed  by  the  deeper  color  yielded 
when  the  acid  test  is  applied.  The  urine  is  pale  yellow  in  the  free  flow  of 
diabetes  and  after  attacks  of  hysteria  or  epilepsy  ;  orange-red  from  the  elimi- 
nation of  santonin  in  an  alkaline  medium  ;  reddish  naturally  after  full  meals 
with  small  potations,  after  severe  exercise  with  abundant  sweating,  during 
paroxysms  of  fever,  after  hasmorrhage  into  the  genito-urinary  tract,  and, 
lastly,  after  the  administration  of  logwood ;  brownish  from  the  condition 
known  as  melanosis,  from  luemoglobinuria,  and  from  the  administration  of 
tar,  carbolic  acid,  gallic  acid,  tannic  acid,  senna,  or  sulphonal.  In  jaundice  the 
biliary  coloring  matter  {q.  v.)  will  make  it  sulphur-yellow  or  olive-green. 

Practical  Import. — It  is  plain  that  excess  of  indican  would  point  to  diseases 
retarding  digestion  or  causing  constipation,  though  it  has  been  found  in  cholera 
and  all  forms  of  severe  cachexia.  The  detection  of  foreign  coloring  matter 
would  furnish  indications  of  an  obvious  character  based  upon  the  nature  of 
the  specific  substance  :  for  that  of  blood  consult  the  section  on  Hsematuria ;  for 
that  of  bile,  the  section  on  Biliary  Coloring  Matter. 

Specific  Gravity. — When  it  is  desired  to  make  use  of  this  property  in 
determining  by  special  formulas  the  amount  of  urea  or  of  sugar  in  solution,  it 
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is  best  to  take  the  observation  with  the  specific-gravity  bottle.  A  bottle  of 
known  capacity,  say  of  1000  grains,  is  counterpoised,  then  filled  with  urine, 
and  weighed  in  a  delicate  balance.  If  the  contents  weigh  1025,  that  number 
will  be  the  specific  gravity.  This  operation  requires  apparatus  not  always  at 
hand,  and  consumes  time  not  always  at  the  disposal  of  the  physician.  For 
ordinary  purposes  it  suffices  to  take  the  specific  gravity  with  a  urinometer, 
which  is  a  spindle  hydrometer  for  liquids  heavier  than  water,  carrying  a  scale 
ranging  from  1000  to  1060,  and  usually  made  to  be  read  at  60°  F.  or  15°  C. 

Method. — Fill  to  one-half  its  capacity  a  cylindrical  vessel  having  a  level 
lip.  Gently  immerse  the  urinometer  and  carefully  fill  the  cylinder  to  the 
brim.  Take  the  observation  by  sighting  on  a  level  with  the  surface  of  the 
urine,  which  rises  slightly  above  the  edge  of  the  glass. 

Practical  Import. — The  standard  of  health  is  usually  rated  as  between 
1015  and  1025,  but  very  free  use  of  beverages  may  cause  it  to  fall  below 
1010.  Under  ordinary  conditions  in  regard  to  the  amount  of  fluid  ingested 
so  low  a  density  would  point  to  diabetes  simplex  or  to  Bright's  disease  with 
deficiency  of  urea.  When  the  record  is  above  1030,  it  usually  denotes  sugar 
in  the  urine.    In  either  case  the  proper  chemical  tests  would  solve  the  doubt. 

It  is  possible  to  derive  valuable  conclusions  from  roughly  estimating  the 
solid  constituents  of  the  urine  by  multiplying  the  last  two  figures  of  the  specific 
gravity  with  Haeser's  factor,  2.33.  This  gives  parts  of  solids  per  thousand  of 
urine,  and  furnishes  some  idea  of  the  efficiency  of  the  kidney  at  the  time. 

Reaction. — In  noting  the  reaction  blue  and  red  litmus-papers  may  be. 
used,  but  the  most  convenient  indicator  is  violet-colored  "  neutral "  litmus- 
paper.  Acids  turn  it  red  and  alkalies  blue.  A  sample  of  the  total  daily 
urine  of  health  should  turn  this  "  neutral "  paper,  or  even  the  blue  paper,  to 
a  delicate  red.  This  shows  an  acid  reaction  due  to  the  dissolved  acid  phos- 
phates, and  perhaps  urates.  Sometimes  in  health  a  sample  representing  the 
unmixed  urine  secreted  during  the  first  or  second  hour  after  a  full  meal  is 
alkaline  or  neutral,  as  an  effect  of  the  preponderance  of  alkaline  salts  in  the 
food.  The  paper  made  blue  by  such  a  sample  retains  the  blue  color,  thus 
indicating  "fixed  alkali" — i.  e.  alkaline  salts  of  sodium  and  potassium. 

The  same  change  can  be  produced  at  will  by  the  repeated  administration 
of  large  doses  of  the  bicarbonates  or  citrates  of  sodium  and  potassium,  as  in 
the  alkaline  treatment  of  rheumatism.  When  the  paper  is  turned  blue  by  the 
"  volatile  alkali  "  ammonia,  we  may  know  it  by  the  gradual  restoration  of  the 
original  color  as  the  ammonia  volatilizes.  A  characteristic  putrid  odor  attends 
this  reaction.  It  is  due  chiefly  to  the  ammonia  evolved  from  ammonium  car- 
bonate resulting  from  the  decomposition  of  urea  by  the  micrococcus  urete. 

+     H^O     =  (NHJ2CO3. 

Urea.  Water.         Ammonium  carbonate. 

Practical  Import. — Persistent  alkalinity  due  to  fixed  alkali  is  sometimes 
found  in  persons  of  a  feeble  habit  of  body.    The  change  in  reaction  lessens 
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the  solvent  power  of  urine  for  the  earthy  phosphates,  which  in  consequence 
are  precipitated  in  loose  whitish  amorphous  particles.  These  do  not  tend  to 
form  concretions.  If  the  alkalinity  be  due  to  ammonia,  the  indication  is  very 
different.  The  amnioniacal  change  occurring  in  the  bladder  is  a  concomitant 
of  serious  vesical  mischief.  The  earthy  phosphates  are  mixed  in  a  deposit 
Avith  the  "triple  phosphates"  of  ammonium  and  magnesium.  If  the  bladder 
be  not  kept  well  washed  of  this  deposit,  it  will  in  time  accrete  into  the  "  mixed 
phosphate"  gravel  or  calculus.  In  every  case  of  incomplete  evacuation  of  the 
bladder  from  paralysis  or  obstruction  this  is  a  rock  ahead. 

It  remains  to  be  said  that  the  administration  of  acids,  unless  it  be  benzoic 
acid,  while  tending  to  acidify  the  urine,  will  have  little  direct  effect  upon  the 
reaction.  The  strongest  acids,  given  in  usual  doses,  are  neutralized  before 
they  enter  the  circulation.  Whatever  power  they  have  over  the  alkaline 
urine  of  feeble  subjects  is  explained  by  the  increased  tone  they  impart  to 
digestion,  thus  removing  debility  and  anaemia.  Given  by  the  mouth,  they 
exert  no  control  over  ammoniacal  urine. 

Phosphates. — The  urinary  phosphates  may  be  divided  into  two  groups, 
earthy  and  alkaline,  according  to  their  bases.  The  total  daily  discharge  of 
these  is  about  60  grains  or  4  grammes,  the  acid  phosphates  of  calcium  and 
magnesium,  or  "  earthy  "  MgHPO^+Ca3(POj2j  constituting  one-third,  and  the 
acid  sodium  and  potassium  phosphates,  or  "alkaline"  (NaH2P04+KIl2P04), 
the  other  two-thirds.  In  order  to  estimate  approximately  the  total  phosphoric 
acid,  resort  may  be  had  to  Teissier's  method.  All  the  apparatus  needed  is  a 
glass  cylinder  graduated  in  the  cubic  centimetres  of  the  metric  system.  Put 
into  the  graduate  50  c.c.  of  urine,  and  add  15  c.c.  of  magnesia  mixture 
(magnes.  sulph.  parts  10;  ammon.  chlor.  10;  aq.  amnion,  fort.  10;  water  80). 
Shake  well  and  set  aside  for  twenty-four  hours.  All  the  phosphoric  acid  is 
thrown  down  as  ammonio-magnesium  phosphate,  a  dense  white  deposit.  At 
the  end  of  twenty-four  hours  note  the  number  of  cubic  centimetres  occupied 
by  this  sediment.  For  1  c.c.  there  are  0.30  grammes  per  litre,  or  0.03  per 
cent,  of  phosphoric  acid,  equivalent  to  0.60-0.70  grammes  of  phosphates  per 
litre,  or  0.06-0.07  per  cent.  To  obtain  a  result  in  terms  of  gi'ains  to  the 
fluidounce  multiply  by  4.55. 

For  more  accurate  calculations  the  volumetric  method  will  serve.  The 
standard  solutions  used  and  the  indicators  can  be  had  of  all  first-class  druggists, 
who  keep  formularies  in  which  the  mode  of  preparation  is  given.  Put  50  c.c. 
of  urine  into  a  porcelain  capsule,  and  add  5  c.c.  of  a  saturated  solution  of 
sodium  acetate  containing  an  excess  of  acetic  acid.  Heat  on  a  sand-bath  or 
wire  gauze  until  boiling  begins,  and  then  from  a  burette  slowly  add  about 
2  c.c.  of  standard  solution  of  uranium  acetate,  causing  a  precipitate  of  uranium 
phosphate.  Stir  with  a  glass  rod,  and  touch  its  wet  end  to  a  drop  of  solution 
of  ])otassium  ferrocyanide  on  a  wliite  plate.  A  red-brown  color  indicates  that 
too  much  standard  solution  has  been  used,  and  the  process  must  be  repeated. 
However,  this  is  not  likely  when  only  2  c.c.  have  been  used.  If  no  red-brown 
spot  appears,  continue  to  add  from  burette  slowly,  and  after  the  addition  of 
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each  1  CO.  stir  and  touch  the  rod  to  the  ferrocyanide.  When  the  red-brown 
spot  appears  read  off  the  number  of  cubic  centimetres  taken  from  the  burette. 
The  standard  solution  contained  31.1  grammes  of  uranium  acetate  to  1000  c.c. 
of  water,  equal  to  5  grammes  of  phosphoric  acid  (PgOg).  If  1000  c.c.=5 
grammes  PjOg,  then  1  c.c.  will  represent  0.005  grammes  PjOj  in  the  50  c.c. 
of  urine  employed. 

The  terms  in  percentage  can  be  obtained  by  multiplying  the  number  of 
cubic  centimetres  used  by  0.01,  which  is  the  equivalent  of  0.005x2.  To  get 
grains  to  the  fluidounce  multiply  the  per  cent,  by  4,55. 

Practical  Import. — When  it  is  considered  that  the  phosphates  of  the  urine 
are  derived  only  in  part  from  the  waste  of  nervous  tissue,  part  being  supplied 
by  the  rest  of  the  body,  and  an  uncertain  amount  coming  almost  directly  from 
the  same  principles  in  food,  it  will  be  easily  understood  why  the  quantitative 
estimates  so  far  have  proved  of  no  direct  value  to  the  clinician.  Their  sig- 
nificance depends  not  on  the  relative  proportion  in  the  sample,  but  upon  their 
state.  Any  amount,  large  or  small,  in  an  undissolved  state  will  figure  as  a 
deposit,  and  thereby  have  pathological  meaning. 

Phosphatic  Deposits. — It  has  been  said  above  that  the  phosphates  of 
normal  acid  iirine  are  held  in  clear  solution.  When  the  urine  is  alkaline,  it 
loses  its  solvent  powers  for  the  earthy  phosphates,  and  throws  them  down  as  a 
grayish-white  sediment  made  of  colorless  granules,  which  show  no  tendency  to 
aggregate  into  masses  having  particular  shapes. 

The  amorphous  urates  form  into  groups  which'  branch  somewhat  like  sprigs 
of  moss.  A  drop  of  acetic  acid  insinuated  under  the  cover-glass  will  clear 
away  the  phosphates,  but  not  the  urates.  If  the  alkalinity  be  due  to  the 
ammoniacal  fermentation  of  urea,  then  the  amnionia  reacts  with  the  magnesium 
phosphate  to  produce  the  white  crystalline  deposit  of  ammonio-magnesium 
phosphate,  the  so-called  "  triple  phosphate." 

2(MgHPOJ    +    (NHJ2CO3    =    H2CO3    +  2(MgNH,P0,). 

Magnes.  phosph.  Triple  phosphate. 

Usually  the  crystals  are  large  enough  to  be  seen  by  the  naked  eye  as  minute 
glittering  points,  which  the  microscope  resolves  into  large,  bright  triangular 
prisms  or  modified  forms,  sometimes  feathery  and  sometimes  having  a  resem- 
blance to  a  "  coffin-lid."  (See  Fig.  53.) 

The  existence  of  these  mixed  phosphates  as  a  spontaneous  deposit  at  the 
time  of  micturition  usually  indicates  some  serious  bladder  trouble,  such  as 
cystitis  or  paralysis  or  stone. 

Incomplete  evacuation  of  the  bladder  has  favored  the  ammoniacal  fermenta- 
tion in  the  retained  urine.  If  the  condition  persists,  there  is  ground  to  fear 
that  eventually  a  phosphatic  concretion  will  form  in  the  bladder  and  in  the 
pelvis  of  the  kidney. 

Stellar  calcium  phosphate  is  sometimes  deposited  in  urine  which  is  alkaline 
from  fixed  alkali,  and  is  rarely  seen  except  in  some  general  disorder  of  serious 
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import.  Commonly  it  occurs  in  arrow-heads  or  slender  wedges,  singly  or 
gathered  in  star-like  masses.  (See  Fig.  54.) 

Sulphates. — The  sulphates  of  the  alkaline  bases  (KgSO^+NajSOJ,  which 
are  eliminated  by  the  urine  to  the  extent  of  about  2  grammes,  or  30  grains, 


Ftg.  53.  Fig.  54. 


Triple  Phosphate  and  Spheres  of  Ammonium  Stellar  Calcium  Phosphate  (Laache). 

Urate  (Laache). 


daily,  are  derived  partly  from  the  diet  and  partly  from  the  oxidation  of  tlie 
albuminoid  principles  of  the  tissues  and  fluids. 

Practical  Import. — Although  their  amount  is  increased  by  fever  and  other 
wa.sting  pathological  conditions,  the  increase  is  not  strictly  proportional.  The 
effect  of  diet  is  not  easily  calculated,  nor  can  exact  allowance  be  made  for  the 
uneven  action  of  the  eliminative  process.  On  these  accounts  it  is  of  no  value 
to  the  clinician-to  determine  the  amount  of  the  sulphates. 

Chlorides. — Nearly  200  grains,  or  8  to  3  2  grammes,  of  these  salts 
(NaCl  and  KCl)  are  discharged  daily  by  the  urine.  They  are  greater  in 
amount  than  the  sulphates  and  phosphates  put  together.  In  testing  for  them 
the  sample  is  first  acidulated  with  a  few  drops  of  nitric  acid,  so  as  to  hold  the 
phosphates  in  solution.  Then,  drop  by  drop,  a  strong  solution  of  silver 
nitrate  is  added  as  long  as  white  curds  of  silver  chloride  are  precipitated. 
If  the  amount  of  chlorides  is  less  than  normal,  then,  instead  of  heavy  curds 
being  formed,  the  urine  becomes  milky  or  cloudy.  A  rough  estimate  can 
thus  be  made  as  to  any  marked  deviations  from  the  normal  quantity.  To 
make  a  volumetric  determination  put  10  c.c.  of  urine  into  a  beaker  and  add 
50  c.c.  of  water  and  a  few  drops  of  neutral  potassium  chroniate.  From  a 
burette  let  fall  by  drops  the  standard  solution  of  silver  nitrate  while  stirring 
with  a  glass  rod.  As  soon  as  the  urine  in  the  beaker  becomes  permanently 
orange-red  throughout,  read  off  the  cubic  centimetres  used,  subtracting  1  c.c. 
for  excess  of  silver  solution. 

As  the  standard  solution  contained  of  AgNOj  29.06  gm.  per  1000,  equal  to 
10  gm.  NaCl,  so  1  c.c.  =0.01  NaCl  in  the  10  c.c.  used,  or  0.1  per  cent.  To 
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Fig.  55. 


get  the  percentage  of  chlorides,  multiply  the  number  of  cubic  centimetres 
noted  by  10 ;  to  get  the  number  of  grains  to  the  fluidounce,  multiply  the 
cubic  centimetres  by  45.57.  Thus,  if  13  c.c.  were  used,  12  c.c.  would  be 
counted.  If  1  c.c.  =  0.01  NaCl,  then  12  =  0.12,  or  1.2  per  cent.  While  this 
method  may  be  considered  sufficiently  accurate  for  clinical  purposes,  it  fails  in 
exactness  when  the  urine  is  high-colored,  albuminous,  or  putrid. 

Practical  Import. — It  has  been  observed  that  in  acute  febrile  diseases,  such 
as  pneumonia,  pleurisy,  and  rheumatism,  at  the  stage  in  which  exudations  are 
forming  the  chlorides  are  retained  in  the  body,  while  they  diminish  in  the 
urine.  In  cases  of  pneumonia  with  extensive  exudation  they  may  totally  dis- 
appear. Their  reappearance  may  be  expected  when  resolution  sets  in  and  the 
fever  declines.    The  missing  quantity  is  made  up  by  excess  in  convalescence. 

CALCroM  Oxalate. — While  oxalic  acid  is  usually  stated  to  be  a  con- 
stituent of  the  urine,  the  amount  should  not  exceed  what  is  called  a  trace." 
Its  combination  with  calcium  is  soluble 
to  such  an  extremely  small  amount  that 
anything  more  than  a  trace  appears  as  a 
spontaneous  deposit.  Its  naked-eye  cha- 
racters are  not  distinctive  from  those  of 
mucus  or  epithelial  debris.  Its  crystals 
are  very  minute,  and  call  for  the  micro- 
scope to  make  out  their  form.  It  takes 
two  different  shapes,  more  commonly 
occurring  as  "  octahedra,"  which  appear 
as  bright  squares  with  diagonal  cross- 
lines  like  envelopes,  and  sometimes, 
though  rarely,  showing  as  very  small 
"  dumb-bells,"  or  forms  resembling  an 
hour-glass.  (See  Fig.  55.) 

Practical  Import.— \t  is  probable  that  a  diet  of  subacid  fruits  and  vegetables, 
like  rhubarb  or  pie-plant,  containing  oxalates  will  furnish  directly  oxalic  acid 
to  the  urine.  As  it  is  a  laboratory  product  of  oxidation-changes  in  fats,  sugars, 
and  starches,  it  is  easy  to  see  why  impaired  digestion  or  retarded  metabolism 
may  be  the  source.  Although  appearing  sometimes  without  assignable  cause, 
it  usually  attends  conditions  to  be  remedied  by  plain  diet,  temperance,  and  out- 
of-door  life.  It  is  frequently  incidental  to  the  gouty  habit.  The  deposit  may 
be  transient,  scanty,  and  unimportant,  or  it  may  be  persistent  and  more  abun- 
dant, and  on  these  accounts  serious,  as  indicating  a  disposition  to  the  formation 
of  a  concretion  of  the  kind  known  as  the  "  mulberry",  calculus. 

Urea. — As  it  is  the  chief  solid  constituent  of  the  urine,  urea  is  also  the 
most  important  physiologically  as  well  as  pathologically.  Its  chemical  formula, 
00(^112)2,  shows  its  nitrogenous  character,  and  presents  the  view  held  as  to 
its  nature,  a  carbonyl  diamide.  The  amount  excreted  daily  is  nearly  500  grains, 
or  40  grammes,  equal  to  all  the  other  solids  put  together ;  from  which  it  will 
be  seen  what  a  conspicuous  r6le  is  played  by  it  as  a  compound  representing  the 
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waste  of  the  proteid  or  nitrogenized  principles.  Neutral  in  reaction,  freely 
soluble  in  water  and  alcohol,  though  insoluble  in  ether,  it  is  without  color  or 
odor,  but  has  a  bitter  taste.  In  its  chemical  behavior,  while  it  does  not  alfect 
litmus,  at  times  it  is  basic,  and  then  again  it  may  act  in  a  compound  as  acids 
do.  From  concentrated  solutions  it  can  be  crystallized  slowly  in  quadratic 
prisms  bevelled  at  the  ends. 

If  the  urine  be  evaporated  in  a  water-bath  to  the  consistency  of  syrup  and 
nitric  acid  added  to  it,  the  crystals  of  urea  nitrate  should  soon  form  in  rhombic 
plates  or  hexagonal  scales.  Failure  to  precipitate  crystals  under  these  con- 
ditions (when  the  urine  has  been  evaporated  one-half)  would  indicate  deficiency 
in  the  proportion  of  urea  in  the  sample. 

Urea  is  decomposed  by  boiling  the  urine;  by  the  action  of  fuming  nitric 
acid ;  by  free  chlorine  or  bromine  or  certain  of  their  compounds,  such  as 
sodium  hypochlorite  and  hypobroraite : 

N^H.CO  +  3NaBrO  =  3NaBr  +  2H2O  +  2N  +  CO^. 

The  above  equation  represents  the  reaction  of  urea  with  sodium  hypobromite. 
As  stated,  it  yields  sodium  bromide,  water,  free  nitrogen,  and  carbon  dioxide. 
By  using  with  the  sodium  hypobromite  an  excess  of  alkali,  such  as  sodium 
hydrate,  as  in  Knop's  fluid,  the  CO2  is  fixed  in  the  solution  as  carbonate,  and 
the  only  gas  escaping  is  free  nitrogen.  The  equation  for  this  reaction  should  be, 

NaH.CO  +  3NaBrO  f  2NaH0  =  3NaBr  +  Na2C03  +  m^O  +  N^. 

The  most  convenient  methods  for  estimating  the  amount  of  urea  depend 
upon  the  reaction  given  above.  While  most  of  them  make  use  of  the  fact 
that  the  escaping  nitrogen  can  be  collected  and  measured,  one  of  them, 
Fowler's,  is  based  entirely  upon  the  consequent  loss  of  specific  gravity.  To 
get  good  results  by  Fowler''s  method  requires  the  picuometer  or  a  very  accurate 
urinometer,  with  a  scale  so  divided  that  fractions  of  a  degree  can  be  read. 

Having  noted  the  specific  gravity  of  the  urine,  and  also  of  the  liquor 
sodje  chloratfe  to  be  used,  mix  gradually  1  fluidounce  of  the  former  with  7 
fluidounces  of  the  latter.  A  brisk  effervescence  ensues,  and  may  continue  to 
some  degree  for  two  hours.  At  the  end  of  that  time  take  the  specific  gravity 
of  the  mixture.  This  number  is  subtracted  from  the  mean  obtained  by  adding 
to  the  specific  gravity  of  the  urine  the  product  of  seven  times  the  specific  gravity 
of  the  other  fluid  and  dividing  by  eight.  The  remainder,  multiplied  by  0.77, 
gives  the  percentage  of  urea  in  the  urine. 

For  example : 

Sp.  gr.  of  urine      ==1018  x  1  volume  =1018. 
"    "  liq.  sodjB  chl.=  1024  X  7      "     =  7168. 
1018  +  7168  =  8186. 
8186  ^      8  =  1023,  the  mean  sp.  gr. 
1023  —  1020  (sp.  gr.  of  mixture  after  action)  =  3. 
3  +  0.77  =  2.31  per  cent,  of  urea. 
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Owing  to  some  cause,  perhaps  mainly  the  uncertain  strength  of  the  liq. 
sodse  chloratse  as  commonly  sold,  this  method  often  fails  to  give  correct  results. 
The  experience  of  the  writer  is  not  favorable  to  it. 

Hypobvomite  3Iethod. — Different  forms  of  apparatus  have  been  devised  to 
measure  the  free  nitrogen  evolved  by  the  sodium  hypobromite.  The  form 
usually  employed  is  known  as  Russell  and  West's  or  as  Apjohn's.  The  urine 
and  the  reagent  are  mixed,  and  the  effervescing  gas  is  delivered  by  a  rubber 
tube  at  the  top  of  a  graduated  cylinder  open  at  the  bottom  and  immersed  in 
water,  serving  as  a  gasometer.  This  collecting  cylinder  may  be  graduated  in 
cubic  centimetres,  and  in  such  a  case  the  determination  will  be  made  on  the 
basis  of  1  c.c.  of  nitrogen  evolved  for  0.0027  grammes  of  urea.  Sometimes 
it  is  graduated  to  read  percentage,  on  the  principle  that  5  c.c.  of  a  2  per  cent, 
solution  of  urea  will  yield  37.1  c.c.  of  nitrogen.  As  solutions  of  sodium 
hypobromite  are  unstable,  iu  order  to  ensure  an  accurate  result  it  is  best 
to  prepare  them  freshly  according  to  the  formula  of  Knop,  and  if  any  great 
interval  must  elapse  between  successive  determinations,  it  is  best  to  keep  the 
reagent  in  two  parts,  each  of  which  is  stable.  Knop's  solution  is  made  by 
dissolving  100  grammes  of  sodium  hydrate  in  250  c.c.  of  water.  This  should 
be  kept  in  a  separate  bottle,  with  a  stopper  of  rubber  or  of  glass  coated  with 
paraffin.  When  the  fluid  is  to  be  used,  measure  out  15  c.c,  and  mix  with  it 
1  c.c.  of  bromine.  Care  must  be  observed  in  pouring  the  bromine,  as  the 
vapor  is  highly  irritating  to  the  eyes  and  air-passages.  The  procedure  is  as 
follows  :  First  immerse  the  graduated  gasometer-tube  upright  until  the  water 
rises  in  it  to  the  zero  mark.  Measure  the  16  c.c.  of  Knop's  fluid  into  the 
flask,  and  then  by  means  of  forceps  or  a  string  (to  hold  it  upright,  so  as  not 
to  spill)  put  in  a  short  test-tube  containing  6  c.c.  of  urine.  Close  the  flask 
tightly  with  a  rubber  stopper  carrying  a  gas-tight  rubber  connection  with 
the  graduated  gasometer.  Now  tip  the  flask  so  as  to  gradually  pour  out  the 
urine  into  the  surrounding  hypobromite.  By  performing  this  slowly  there  is 
greater  certainty  that  the  CO2  will  be  held  fixed  by  the  alkali,  and  that 
nitrogen  only  shall  pass  into  the  measuring  vessel.  After  waiting  ten  min- 
utes to  complete  the  decomposition  of  urea,  raise  the  gasometer  so  that  the 
water  within  is  on  a  level  with  that  outside,  and  read  off  the  cubic  centi- 
metres of  nitrogen  collected  (or  the  percentage  of  urea  if  the  tube  be  so 
graduated). 

The  computation  is  0.0027  of  urea  in  the  5  c.c.  of  urine  used  for  each 
cubic  centimetre  of  nitrogen.  Thus,  if  the  gasometer  records  7  c.c.  of  nitro- 
gen, then  there  were  7  x  0.0027  =0.0189  grammes  of  urea  in  the  5  c.c. 
of  urine.  Multiplying  by  20  to  get  the  percentage,  we  have  0.0378  per 
cent. 

To  calculate  grains  to  the  fluidounce,  multiply  the  percentage  by  4.55.  If 
the  apparatus  is  stated  to  have  been  graduated  at  70°  F.,  reasonable  accuracy 
in  results  can  be  obtained  by  taking  the  observation  in  an  apartment  at  or  near 
that  temperature.  The  variation  of  temperature  indoors  would  then  affect  the 
volume  of  gas  so  little  as  to  be  of  small  moment  in  clinical  observations.  In 
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such  cases  differences  of  barometric  pressure  might  be  ignored  without  seriously 
affecting  the  calculation.' 

Another  nitrogen  apparatus  deserving  of  special  commendation  is  that 
devised  partly  by  W.  D.  Green  and  partly  by  Marshall,  Still  others  are 
that  of  Lyon  and  that  of  Doremus.  Space  does  not  admit  of  detailed 
description  of  each  of  these,  all  of  which  are  based  on  the  same  principle 
as  that  of  Russell  and  West  above  described. 

Liebig's  Method. — Urea  has  the  power  of  decomposing  the  mercuric  nitrate 
and  of.  forming  a  definite  insoluble  compound  with  the  resulting  mercuric 
oxide.  This  property  is  available  for  volumetric  analysis,  and,  though  less 
easy  than  the  hypobromite  process,  it  requires  only  the  ordinary  burettes  and 
filtering  apparatus,  giving  fairly  good  results.  Several  solutions  must  be  made 
in  advance  :  these  are  best  made  by  a  skilful  pharmacist :  1st.  A  baryta  solu- 
tion, made  by  mixing  1  volume  of  cold  saturated  solution  of  barium  nitrate 
wnth  2  volumes  of  cold  saturated  solution  of  barium  hydrate.  2d.  A  saturated 
solution  of  sodium  carbonate.  3d.  A  standard  solution  of  mercuric  nitrate, 
made  according  to  official  formula  and  preferably  by  a  chemist.  Process  :  To 
clear  the  way  of  interfering  salts,  first  precipitate  the  phosphates,  sulphates, 
and  carbonates  by  mixing  20  c.c.  of  the  baryta  solution  with  40  c.c.  of  urine. 
Filter,  receiving  15  c.c.  of  the  clear  filtrate  in  a  beaker.  This  represents  10 
c.c.  of  the  urine.  Into  this  beaker,  containing  15  c.c,  now  drop  slowly  from 
a  burette  the  standard  mercuric  nitrate  solution  as  long  as  fresh  precipitate 
forms.  The  end  of  the  reaction  comes  when  the  mercuric  nitrate  is  in 
excess.  This  point  is  detected  by  taking  a  drop  from  the  beaker  and 
bringing  it  in  contact  with  the  sodium  carbonate  solution  on  a  white  plate. 
If  it  turns  yellow,  the  process  is  complete.  As  the  chlorides  remaining  in 
the  urine  have  some  effect  on  the  reaction,  allowance  must  be  made  by  deduct- 
ing 2  from  the  number  of  cubic  centimetres  used  out  of  the  burette.  The 
remainder,  multiplied  by  0.010,  gives  in  grammes  the  urea  contained  in 
the  10  c.c.  of  urine  acted  upon.  This,  multiplied  by  10,  gives  parts  per 
hundred. 

Practical  Import. — Urea,  being  freely  soluble,  never  figures  as  a  spontaneous 
urinary  deposit.  Morbid  conditions  causing  increased  tissue-waste  will  always 
run  up  the  proportion  of  this  product.  In  fevers  and  divers  inflammations 
the  amount  is  increased  in  the  early  or  forming  stage,  and  then  declines 
with  the  febrile  movement.    In  all  acute  diseases,  as  well  as  in  phthisis,  the 

'  Some  gas-measuring  tubes  are  graduated  to  be  read  at  a  temperature  of  32°  F.  or  0°  C,  and 
barometric  pressure  of  30  inches  or  760  m.m. 

Owing  to  the  susceptibility  of  gas-volumes  to  variations  of  heat  and  pressure,  to  ensure  per- 
fect accuracy  a  correction  must  be  made  according  to  the  following  formula : 

^  "760  (1  +  0.00366T)  ^^Ji'^'" 

V''  =  volume  required  ;  V  =  volume  observed  ; 
h  =  barometer  in  m.m  ;  w  —  tension  of  aqueous  vapor ; 
T  =  observed  temperature  centigrade. 
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rate  of  excretion  rises  and  falls  with  the  exacerbations  of  fever.  In  acute 
yellow  atrophy  of  the  liver  at  first  it  may  be  increased,  but  soon  it  declines 
notably,  and  in  the  end  may  disappear  utterly.  There  is  apt  to  be  a  marked 
lessening  in  the  proportion  when  acute  or  chronic  Bright's  disease  affects  the 
eliminating  powers  of  the  kidney.  Eventually  this  brings  on  the  very  dan- 
gerous symptoms  of  uraemia.  When  urine  is  retained  in  the  bladder  from 
diseases  which  interfere  with  complete  evacuation,  the  ready  conversion  of 
urea,  which  is  locally  innocuous,  into  irritating  ammonium  carbonate  causes 
it  to  figure  as  a  pathological  factor. 

Uric  Acid. — The  chemical  formula  of  uric  acid,  CgH4N^03,  shows  its 
derivation  from  the  nitrogenous  principles  of  the  body.  While  it  resembles 
urea  in  containing  nitrogen  and  in  its  origin,  it  is  very  unlike  it  in  other 
respects.  The  average  daily  quantity  excreted  is  only  10  grains  or  0.7 
grammes.  Taking  18,000  parts  of  water  for  its  solution,  it  may  be  con- 
sidered as  practically  insoluble  in  that  medium,  though  freely  soluble  in  the 
alkalies  and  solutions  of  the  alkaline  carbonates.  A  trace  of  the  free  acid 
may  be  discovered  in  normal  urine,  but  anything  more  than  a  mere  trace  will 
be  precipitated,  and  then  it  has  pathological  significance.  The  10  grains  elimi- 
nated daily  are  not  free,  but  combined  with  sodium  and  potassium  as  neutral 
urates  soluble  at  ordinary  temperatures.  A  dense  urine  kept  long  enough  to 
pass  into  the  acid  fermentation  will  throw  out  the  uric  acid  along  with  acid 
sodium  urate  and  calcium  oxalate.  The  acid  can  be  separated  from  its  basis 
artificially  by  adding  10  parts  of  hydrochloric  acid  to  100  of  urine.  After 
standing  forty-eight  hours  minute  brown  crystals  of  uric  acid  will  fall.  To 
collect  these,  and  thereby  obtain  an  approximate  estimate  of  the  amount,  the 
supernatant  urine  should  be  decanted,  the  sediment  washed  by  stirring  it  with 
30  parts  of  water,  and  then  collected  by  throwing  them  with  the  water  upon 
a  weighed  filter.  After  drying  the  filter  with  its  sediment  in  a  hot-air  cham- 
ber, it  can  be  weighed  again,  and  then,  allowing  for  the  weight  of  the  paper, 
the  weight  of  the  crystal  can  be  ascertained. 

Uric  acid  free  or  in  combination  can  be  identified  by  the  murexide  reaction. 
To  obtain  this  the  suspected  substance  is  treated  in  a  watch-crystal  or  porcelain 
dish.  After  adding  a  few  drops  of  strong  nitric  acid,  enough  to  dissolve,  a 
slow  heat  is  applied  to  evaporate  the  solution  to  dryness.  A  yellow  or  reddish 
residue  is  obtained.  This,  touched  with  a  drop  of  aqua  ammonia  or  held  over 
the  open  mouth  of  the  bottle  of  ammonia,  should  turn  to  a  bright  crimson,  pur- 
ple, or  violet  (murexide). 

If  the  crystals  are  examined  under  a  microscope,  they  are  found  to  be  of  a 
pointed  oval  form.  As  they  fall  they  take  up  the  coloring  matter  of  the  urine, 
which  makes  them  red  or  brownish. 

When  the  crystals  fall  spontaneously,  they  are  larger,  though  still  minute, 
and  can  be  made  out  by  the  naked  eye  as  the  only  brown  specks  of  this 
size  found  in  the  urine.  They  are  not  unlike  grains  of  red  sand  or  ground 
cayenne  pepper.  Under  the  microscope  they  appear  as  small  reddish  lozenges, 
sometimes  broken  and  single,  sometimes  united  so  as  to  form  stars,  rosettes,  or 
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sheafs.  These  are  all  modifications  of  the  simple  rhomb  or  "  whetstone." 
(See  Fig.  56.) 

Practical  Import. — Excess  of  uric  acid  may  be  one  expression  of  the  gouty 
diathesis,  in  which  there  is  a  tendency  for  the  nitrogenous  waste  to  take  this 

shape  in  an  undue  proportion.  Cases 
Fig-  56.  occur,  not  otherwise  related  to  gout,  in 


which  the  urine  deposits  free  uric  acid 
spontaneously.  If  this  happens  only 
when  several  hours  have  elapsed  after 
micturition  and  as  a  consequence  of  the 
acid  fermentation,  it  may  be  ignored 
safely.  The  same  crystals,  however,  seen 
in  a  sample  soon  after  micturition  should 
awaken  the  suspicion  that  the  sediment 
likewise  falls  in  the  bladder  or  in  the 
kidney.  If  persistent  these  would  ag- 
gregate into  calculous  masses.  About 
80  per  cent,  of  all  the  urinary  concre- 


Uric  Acid  and  Mixed  Urates  (.Funke).        tions  are  Composed  of  uric  acid  along  or 

mixed  with  urates.  The  solubility  of 
these  in  alkaline  fluids  is  the  basis  for  medical  treatment  by  the  liberal  exhi- 
bition of  the  alkaline  bicarbonates  or  citrates. 

Mixed  Urates. — Under  this  title  are  included  salts  of  uric  acid  with 
sodium,  potassium,  and  perhaps  other  bases  which  in  normal  urine  are  soluble 
at  ordinary  temperatures.  If,  however,  morning  urine  of  ordinary  acidity  and 
density  be  kept  in  a  cold  room,  its  solvent  powers  are  lessened,  and  it  may 
become  turbid,  forming  a  surface  film  and  throwing  down  these  mixed  urates 
as  a  loose  pink  powder.  Even  at  common  temperatures  this  sediment  may 
occur  if  urine  is  very  dense  and  of  higher  acidity  than  usual.  In  such  cases 
the  urates  may  not  in  themselves  be  in  excess,  but  the  urine,  owing  to  hyper- 
acidity, becomes  a  poorer  solvent  for  them.  These  conditions  are  very  fre- 
quent, and  hence  this  deposit  is  a  very  familiar  one :  it  is  sometimes  known 
as  the  lithate  or  the  lateritious  or  the  brick-dust  deposit.  It  is  not  at  all  dif- 
ficult to  recognize,  being  the  only  deposit  which  clears  up  when  the  urine  is 
heated.  Again,  it  is  dissolved  when  potassium  hydrate  is  added  to  the  urine. 
The  same  procedures  would  leave  a  phosphatic  deposit  unchanged,  or  even 
increase  the  turbidity.  In  case  of  doubt  the  murexide  test  (see  Uric  Acid) 
would  act  with  the  urates. 

Microscopically,  the  urates  are  found  to  be  amorphous  granules  with  a  tend- 
ency to  form  moss-like  groups  pinkish  in  color.  To  distinguish  them  from 
amorphous  phosphates,  a  drop  of  potassium  hydrate  may  be  caused  to  flow 
under  the  cover.    The  urates  will  dissolve,  but  the  phosphates  are  unaffected. 

Practical  Import. — By  referring  to  the  conditions  producing  them,  it  will 
be  seen  that  before  attaching  much  importance  to  this  deposit  it  must  be  ascer- 
tained if  the  urine. has  been  kept  in  a  cold  place.    If  not,  then  the  deposit 
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*  may  be  one  evidence  of  excess  of  uric  acid  due  to  increased  waste  of  nitrog- 
enous tissue,  such  as  occurs  in  fever.  This  may  be  transient,  as  from  cold, 
or  persistent,  as  in  chronic  diseases  causing  hectic  fever.  Sometimes  it  is  the 
expression  of  a  gouty  habit,  or  it  may  be  assignable  to  a  free  indulgence  in 
meats  and  heavy  liquors.  The  urine  can  be  cleared  up  quite  easily  by  making 
it  alkaline,  and  sometimes  by  merely  lowering  its  acidity.  For  this  the 
usual  remedy  is  potassium  citrate  in  doses  of  half  a  drachm  to  a  drachm,  given 
in  an  effervescent  draught.  If  the  urates  are  persistently  deposited  while  the 
urine  is  in  the  bladder,  they  tend  to  accrete  about  a  nucleus,  and  thus  gradually 
form  a  concretion. 

If  there  is  reason  to  suspect  that  a  calculus  has  this  composition,  it  may  be 
advisable  to  try  to  dissolve  it  by  a  course  of  alkaline  draughts  maintained  for 
long  periods. 

Ammonium  Urate. — This  compound  of  uric  acid  has  some  properties 
differing  from  those  of  the  mixed  urates  referred  to  above.  It  will  form  as  a 
deposit  in  urine  made  ammoniacal  by  putrescence,  and  then  appears  in  com- 
pany with  the  triple  phosphate  crystals.  Under  the  microscope  it  is  seen  as 
dark-brownish  spherules.  Under  this  title  some  writers  class  a  deposit  made 
of  irregular  spherules  with  spiny  projections.  These  have  been  called  "  hedge- 
hog "  crystals.    Occasionally  they  look  not  unlike  an  acarus  insect. 

Practical  Import. — The  dark  spherules  are  simply  incidental  to  the  am- 
moniacal fermentation.  The  spiny  globes  are  sometimes  seen  in  the  dense, 
scanty,  high-colored  urine  passed  by  children  in  febrile  attacks.  Concretions 
are  very  apt  to  be  formed  by  them  if  the  attacks  are  of  frequent  occurrence. 

Sugar. — The  existence  of  even  a  trace  of  glucose  in  normal  urine  is,  to 
say  the  least,  doubtful.  The  generally  accepted  belief  is  that  sugar  is  absent 
from  healthy  urine.  Some  of  the  urinary  constituents,  such  as  uric  acid  and 
kreatinin,  can  be  made  to  exhibit  reducing  powers  resembling  those  of  glu- 
cose. In  normal  urine  this  power  is  not  marked  enough  to  appear  distinctly 
with  the  usual  reduction  tests  when  properly  made,  whereas  in  true  glycosuria 
it  is  shown  to  a  pronounced  degree.  It  is  well  to  remember  that  high-colored, 
acid,  and  dense  urines  contain  a  relatively  large  amount  of  uric  acid  and  kre- 
atinin, and  that  with  such  samples  additional  care  should  be  observed  to 
avoid  a  fallacy.  It  is  always  advisable  before  testing  for  glucose  to  make 
sure  of  the  absence  of  albumin. 

Glucose  as  a  Reducing  Agent. — The  most  striking  tests  make  use  of  the 
property  possessed  by  glucose  of  reducing  metallic  salts  to  lower  oxides,  or 
ev^en  to  the  metallic  state,  when  boiled  with  these  salts  and  an  excess  of  alkali. 
Trommer's  test  is  made  with  half  an  inch  of  urine  in  the  test-tube,  to  which  is 
added  an  equal  amount  of  potassium  hydrate,  liquor  potassfe,  and  a  few  drops 
of  a  solution  of  copper  sulphate.  These  are  heated  over  a  spirit  lamp  or  a 
Bunsen's  burner  until  boiling  begins.  A  red  or  yellow  precipitate  of  cuprous 
oxide  denotes  glucose.  This  is  a  crude  and  sometimes  fallacious  method  of 
testing  with  copper  sulphate.  To  obviate  its  defects,  it  is  best  to  make  the 
alkaline  copper  solution  first  and  bring  it  to  the  boiling-point  before  adding 
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the  urine.  But  when  the  alkali  and  the  copper  sulphate  are  mixed,  an  objec- 
tionable precipitate  of  cupric  hydrate  forms.  The  change  into  an  insoluble 
hydrate  can  be  prevented  by  adding  certain  carbon  compounds,  such  as  the 
tartrates,  glycerin,  mannite,  and  glucose.  Of  these,  however,  glucose  only 
has  the  power  to  abstract  oxygen  from  the  boiling  copper  solution,  throwing 
down  the  red  or  yellow  cuprous  oxide. 

The  glycerin  cupric  test  may  be  accurately  applied  by  mixing  in  the  tube 
an  inch  of  potassium  hydrate,  a  few  drops  of  copper-sulphate  solution,  and  a 
drop  or  two  of  glycerin.  Having  heated  this  mixture  to  boiling,  about  10 
drops  of  suspected  urine  should  be  added.  After  waiting  a  few  seconds,  if  the 
yellow  or  red  precipitate  does  not  appear,  the  mixture  must  be  brought  to  the 
boiling-point  again  and  a  few  drops  more  of  urine  added.  This  process  must 
be  repeated  until  the  yellow  or  red  precipitate  appears  or  until  the  total  con- 
tents of  the  tube  reaches  2  inches.  The  yellow  or  red  precipitate  denotes 
glucose.  In  practice  it  is  very  convenient  to  have  the  glycerin  and  copper 
ready  mixed.  This  is  done  by  dissolving  28  grains  of  copper  sulphate  in  a 
fluidounce  of  pure  glycerin.  To  make  the  test  fluid,  several  drops  of  this  are 
added  to  an  inch  of  potassium  hydrate.  Fehling^s  solution  differs  from  the 
preceding  in  using  a  tartrate  as  the  medium  for  making  a  clear  alkaline  copper 
fluid.  It  may  be  made  and  contained  in  a  single  bottle,  but  in  that  shape  does 
not  keep  well,  depositing  the  red  oxide  of  copper  spontaneously.  It  is  better 
to  have  its  components  in  two  separate  bottles  labelled  A  and  B,  of  which  equal 
parts  are  to  be  mixed  when  used.  To  make  solution  A,  mix  copper  sulphate 
34.64  grammes  and  water  enough  to  make  600  c.c.  For  solution  B,  mix 
Rochelle  salt  173  grammes,  solution  of  sodium  hydrate  (sp.  gr.  1.33)  100  c.c, 
and  water  enough  to  make  500  c.c.  To  make  Fehling's  solution  mix  equal 
parts  of  A  and  B. 

Fehling^  test  is  made  by  putting  about  one-half  an  inch  of  the  above  solu- 
tion into  a  test-tube  and  diluting  it  with  two  inches  of  water.  When  heated 
to  the  boiling-point  add  a  small  amount  of  urine.  If  no  red  or  yellow  precipi- 
tate appears,  heat  to  boiling  again,  and  add  another  instalment  of  the  urine 
short  of  an  inch  in  amount.  Heat  to  boiling  again,  and  watch  it  as  it  cools ; 
the  slightest  yellow  or  red  turbidity  would  indicate  glucose. 

In  all  the  above  copper  tests  care  should  be  taken  that  the  test  fluid  should 
exceed  the  urine  in  volume,  and  that  the  contents  of  the  tube  should  not  be 
boiled,  but  merely  heated  to  the  point  of  boiling  and  then  withdrawn  from 
the  flame. 

Volumetric  Estimation. — Having  mixed  in  a  porcelain  capsule  10  c.c.  of 
Fehling's  solution  and  40  c.c.  of  water,  the  mixture  should  be  heated  over 
wire  gauze  until  boiling  begins.  While  thus  heating  a  burette  may  be  charged 
with  a  mixture  of  1  volume  of  urine  to  9  of  water.  This  diluted  urine  should 
be  allowed  to  drop  slowly  from  the  burette  into  the  gently  boiling  test  fluid  until 
the  blue  color  of  the  copper  solution  totally  disappears.  Having  noted  the  num- 
ber of  cubic  centimetres  required,  if  great  accuracy  is  desired  the  whole  process 
may  be  repeated  with  fresh  materials,  dropping  the  uriue  very  slowly  as  the  reac- 
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tion  approaches  its  end.  In  this  way  it  is  easy  to  determine  the  least  amount 
required  to  decolorize  the  Fehling  solution.  The  solution  has  been  standardized, 
so  that  10  c.c.  of  it  will  be  decolorized  by  0.05  grammes  of  glucose.  If  it  be 
found  that  7  c.c.  of  the  dilute  urine  were  needed,  then,  as  the  urine  was  diluted 
1  part  in  10,  we  read  it  0.7  c.c.  of  urine  =  0.05  grammes  of  glucose.  Parts 
per  hundred  can  be  calculated  by  the  ratio  0.7  :  0.05  : :  100  :  x  =  7.14.  To  get 
grains  to  the  fluidounce,  the  7.14  must  be  multiplied  by  the  factor  4.55. 

Bottger's  Bismuth  Test. — As  albumin  may  interfere  with  this  test,  owing 
to  the  sulphur  it  contains,  it  is  desirable  first  to  make  sure  that  no  albumin  is 
present.  If  found  it  can  be  separated  by  making  the  urine  slightly  acid  with 
acetic  or  nitric  acid,  boiling,  and  when  cool  filtering.  About  one  inch  of  this 
urine  (albumin-free)  is  put  into  a  test-tube  with  one  inch  of  liquor  potassse 
and  a  pinch  of  bismuth  subnitrate.  The  mixture,  being  boiled  for  several 
minutes,  will  turn  brown,  and  the  white  bismuth  salt  will  turn  gray  or  black 
if  sugar  is  present.  A  convenient  shape  is  given  to  the  reagent  by  Nylander 
in  the  following  solution,  which  contains  both  the  alkali  and  the  bismuth 
oxide :  Take  bismuth  subnit.  2  parts,  Rochelle  salt  4  parts,  and  caustic  soda 
(solution  of  8  per  cent.)  100  parts.  Into  a  test-tube  put  two  inches  of  urine 
and  about  one-quarter  of  an  inch  of  Nylander's  solution.  After  boiling  a 
few  minutes,  change  to  a  brown  or  black  color  would  indicate  glucose.  The 
result  with  the  bismuth  test  is  not  free  from  doubt  until  the  fallacy  due  to 
sulphur  compounds  is  eliminated.  As  they  make  a  black  precipitate  with  lead 
salts,  which  are  not  alfected  by  glucose,  lithax'ge  can  be  used  to  detect  them. 
If  when  litharge  is  substituted  for  bismuth  subnitrate  in  Bottger's  test  a  brown 
or  black  color  is  produced,  then  sulphur  compounds  are  present,  and  may  cause 
a  black  precipitate,  masking  the  test  for  glucose.  Assurance  can  be  made 
doubly  sure  by  trying  Fehling's  test,  which  is  free  from  liability  to  this 
fallacy. 

Picric- Acid-and- Potash  Test — About  one  inch  of  suspected  urine  is  mixed 
in  a  test-tulae  with  half  an  inch  of  the  saturated  solution  of  picric  acid  and 
half  an  inch  of  liquor  potassse.  On  boiling  this  yellow  mixture  for  one 
minute  a  slight  deepening  of  color  may  occur  in  normal  urine,  owing  to 
reduction  by  uric  acid  and  kreatinin ;  but  change  to  a  dark  mahogany-red 
color  would  denote  gluc6se. 

Fermentation  Test. — Reducing  substances  other  than  glucose,  such  as  are 
derived  from  various  drugs  administered,  are  sometimes  present  and  render 
the  observer  liable  to  a  fallacy  if  he  depends  on  the  reduction  tests  only. 
Glucose  is  the  only  substance  yet  found  in  the  urine  which  will  pass  into  the 
alcoholic  fermentation  when  brewer's  yeast  (Fleischmann's)  is  added  to  it  and 
the  mixture  allowed  to  "  work  "  in  a  warm  place.  After  twenty-four  hours 
the  glucose  will  have  disappeared,  being  resolved  partly  into  carbon  dioxide 
which  escapes  and  partly  into  alcohol  which  remains.  This  breaking  up 
of  a  dissolved  solid  into  lighter,  volatile  parts  occasions  a  loss  of  specific 
gravity  in  the  solution  proportionate  to  the  amount  of  the  solid  involved. 
Not  only  is  this  an  excellent  test  for  the  presence  of  glucose,  but  by  the  Rob- 
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eris  method  it  is  available  for  quantitative  estimates.  This  differential- 
density  process  is  simple,  requiring  an  accurate  urinometer,  some  brewer's 
yeast,  and  a  bottle  of  urine. 

The  specific  gravit}*  is  carefully  taken  and  recorded ;  then  about  4  ounces 
of  the  urine  are  thoroughly  mixed  with  half  a  cake  of  Fleischmann's  veast  and 
set  aside  in  a  warm  place  (the  kitchen)  for  twenty-four  houi-s.  Fermentation 
will  prove  conclusively  that  the  urine  is  saccharine.  When  the  fermentation 
subsides  the  specific  gravity  is  taken  again  and  compared  with  the  first  obser- 
vation. According  to  Roberts,  each  degree  of  density  lost  stands  for  1  grain 
of  glucose  to  the  fluidounce  of  urine.  If  percentage  be  desired,  the  product 
must  be  multiplied  by  0.219.  For  example  :  if  the  specific  gravity  before  fer- 
mentation was  1040  and  that  taken  afterward  was  1020,  then  1040  —  1020  =- 
20  grains  of  glucose  to  the  fluidounce  of  urine.  This  20  multi^^lied  by  0.219 
gives  4.38  per  cent.  Sometimes  the  test  is  performed  by  collecting  the  carbon- 
dioxide  gas.  To  do  this  a  test-tube  must  be  filled  with  a  mixture  of  urine  and 
brewer's  yeast,  the  thumb  put  over  the  mouth  so  that  the  tube  may  be  inverted, 
and  the  opening  immersed  in  a  deep  saucer  containing  the  same  mixture.  The 
inverted  tube,  having  been  securely  fixed,  must  be  kept  for  twenty-four  hours 
in  a  warm  place.  If  glucose  is  present  to  an  amount  exceeding  0.1  per  cent., 
some  gas  will  collect  at  the  top  of  the  tube. 

Practical  Import. — The  presence  of  sugar  in  the  urine,  or  "glycosuria" 
as  it  is  called,  proceeds  from  conditions  regarded  as  essentially  pathological. 
In  the  majority  of  cases  it  is  a  sign  of  diabetes  mellitus.  In  this  disease  the 
sugar  is  commonly  abundant,  sometimes  reaching  the  large  amount  of  10  per 
cent,  or  50  grains  in  the  fluidounce :  it  persists  for  many  months,  and  occa- 
sions the  excretion  of  large  quantities  of  urine,  which  may  amount  to  2  gal- 
lons daily,  pale  in  color  and  of  a  mellow-apple  odor.  With  the  excess  of 
■water  there  is  an  increase  in  other  natural  constituents,  such  as  urea.  The 
total  effect  of  these  solids  and  the  sugar  is  to  raise  the  specific  gravity  above 
the  normal  point.  At  the  same  time,  there  is  an  obvious  breaking  down 
of  the  health  :  the  patient  grows  emaciated,  notwithstanding  his  voracious 
eating  and  drinking.  The  amount  of  sugar  excreted  and  the  cognate  symp- 
toms are  measurably  under  the  control  of  a  dietetic  regimen.  By  cutting 
off  saccharine  and  amylaceous  foods  from  the  dietary,  not  only  the  proportion 
of  sugar  in  the  urine,  but  also  the  fluid  volume,  can  be  lessened. 

It  remains  to  be  said  that  glvcosuria  is  sometimes  transient  and  slight.  In 
some  individuals,  usually  of  stout  build,  it  may  appear  as  a  consequeuce  of 
excess  in  saccharine  food.  Temporarily,  glucose  or  some  other  substance 
giving  the  same  reduction  reactions  has  been  found  after  the  administration 
of  ether,  chloroform,  chloral,  morphine,  amyl  nitrite,  turpentine,  salicylic  acid, 
salol,  benzoic  acid,  glycerin,  camphor,  carlxjlic  acid,  strvchnine,  arsenic,  phos- 
phorus, and  carbon  monoxide.  Glycosuria  may  complicate  various  diseases  of 
the  brain  and  spinal  cord,  cirrhosis  of  the  liver,  cholera,  phthisis,  pneumonia, 
and  asthma.    In  malarial  regions  a  paroxvsmal  varietv  has  been  encountered. 

Albumix. — Of  the  several  proteid  compounds  found  at  times  in  the  urine, 
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the  two  of  greatest  pathological  import  are  serum-albumin  and  globulin. 
These  two  have  certain  clifFerenceSj  but  they  are  both  derived  from  the  blood 
under  like  conditions  and  appear  together  in  the  urine.  In  practice  it  is  not 
necessary  to  discriminate  between  them.  The  other  albuminoids,  such  as  mucin 
peptone  and  hemi-albumose,  have,  however,  each  a  significance  entirely  differ- 
ent from  that  of  albumin,  though  some  of  their  reactions  are  similar.  When 
albumin  escapes  into  the  urine  it  remains  dissolved,  as  it  does  in  the  blood- 
serum,  and  can  only  be  detected  by  reagents  which  change  it  to  an  insoluble 
compound  called  a  coagulum. 

Boiling  Test. — Should  the  sample  be  cloudy,  the  portion  to  be  tested  must 
first  be  freed  of  suspended  matter  by  filtration.  This  is  easily  and  quickly 
done  by  resting  the  cone  of  filter-paper  in  the  mouth  of  a  test-tube.  In  a 
few  minutes  enough  will  be  collected.  When  the  turbidity  is  due  to  urates 
and  apparatus  for  filtration  is  not  at  hand,  gentle  heat  will  serve  to  clear  up 
the  urine,  and  then  by  continuing  the  heat  to  the  boiling-point  the  cloud  of 
coagulated  albumin  Avill  appear.  The  congeners  serum-albumin  and  globulin 
are  the  only  proteids  that  coagulate  in  acid  fluids  at  160°  F.  (70°  C),  or  even 
at  212°  F.  (100°  C),  the  boiling-point  to  which  the  heat  is  usually  carried. 
The  test  is  best  made  with  about  three  inches' of  urine  in  the  tube,  and  if  the 
reaction  be  not  acid  it  must  be  made  so  with  one  drop  of  acetic  acid.  Holding 
the  tube  aslant,  the  flame  of  the  alcohol  lamp  or  Bunsen's  burner  should  be 
applied  to  the  upper  half  only  while  the  tube  is  slowly  revolved.  It  is  advisa- 
ble to  continue  heating  until  boiling  begins.  If  albumin  be  present,  the  heated 
half  grows  more  or  less  cloudy  as  contrasted  with  the  unchanged  lower  half. 
Two  points  must  be  emphasized  :  first,  if  the  urine  has  its  normal  acid  reaction, 
it  is  not  necessary  to  add  acetic  acid ;  and,  second,  even  when  it  is  neutral  or 
alkaline,  only  one  drop  of  the  acid  should  be  used,  lest  the  albumin  should  be 
converted  into  acid-albumin,  which  is  not  coagulated  by  heat.  This  test  is 
available  for  making  an  estimate  of  the  proportion  of  albumin.  If  the 
entire  contents  of  the  tube  are  boiled  for  a  few  minutes,  and  then  set  aside 
for  twenty-four  hours,  the  flakes  of  albumin  will  fall,  so  as  to  make  a  layer 
the  volume  of  which  can  be  stated  as  compared  with  the  total  depth  of  urine  in 
the  tube ;  thus,  "  the  sample  had  j^g-  or  3-  albuminous  layer."  It  will  be  seen  that 
this  does  not  mean  that  the  urine  contains      or  4-  part  by  weight  of  albumin. 

Nitric-Acid  Test — Heller's  Method. — If  the  urine  is  turbid,  it  must  be  made 
clear  by  pouring  it  through  a  cone  of  filter-paper  set  in  the  mouth  of  a  test- 
tube.  Having  about  one  inch  of  clear  urine,  the  tube  should  be  inclined  and 
nitric  acid  allowed  to  trickle  down  the  glass,  so  as  to  form  a  bottom  layer  of 
about  one-quarter  of  an  inch  in  depth.  After  a  few  minutes,  if  appearances  are 
doubtful,  the  tube  should  be  held  so  that  the  light  falls  on  it  in  such  a  way  as 
to  show  up  any  haziness  that  may  have  formed.  A  more  or  less  wide  and  dis- 
tinct white  belt  at  the  line  of  contact  of  acid  and  urine  indicates  albumin. 
Wliile  this  test  used  cold  is  not  quite  so  sensitive  as  that  by  boiling,  there  are 
very  few  cases  of  serious  albuminuria  that  cannot  be  detected  by  it.  By 
keeping  the  acid  and  the  urine  separate,  except  at  the  line  of  contact,  we 
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ensure  that  at  some  point  there  will  be  just  the  amount  of  agid  needed  to 
coagulate  the  albumin.  This  method  keeps  the  upper  part  of  the  urine 
unchanged,  so  as  to  be  a  standard  for  comparison. 

There  are  cases  where  the  reaction  is  so  questionable  as  to  make  this  stand- 
ard of  decided  value.  Occasionally  a  dense  urine  so  treated  will  throw  out  a 
cloud  of  urates  near  the  surface,  but  not  at  the  line  of  contact.  Hemi-albu- 
mose  forms  a  white  cloud  with  cold  nitric  acid.  To  make  the  conclusion  posi- 
tive, it  is  necessary  to  apply  the  boiling  test  in  addition. 

Picric-Acid  Test. — The  reagent  is  a  saturated  solution  made  by  dissolving 
6  grains  of  recrystallized  picric  acid  in  a  fluidounce  of  hot  water,  and  after 
standing  for  a  time  decanting  the  clear  fluid.  The  urine  must  first  be  free 
from  turbidity  :  if  necessary  for  this,  it  may  be  dropped  through  a  cone  of  fil- 
ter-paper into  the  test-tube  until  about  three  inches  collect.  The  picric  acid  is 
then  permitted  to  flow  down  the  side  of  the  tube  held  standing  to  prevent  the 
two  fluids  mixing.  The  yellow  reagent  remains  on  top,  and  if  albumin  is 
present  a  more  or  less  cloudy  zone  will  immediately  form  in  the  urine  as  far  as 
the  picric  acid  diffuses  downward.  If  the  upper  part  of  the  turbid  zone  is 
heated  to  the  boiling-point,  haziness  due  to  albumin  will  increase,  and,  if  the 
tube  is  set  aside,  will  subside  as  a  compact  stratum  resting  on  the  unchanged 
column  of  urine  below. 

Besides  albumin,  the  acid  urates  and  several  occasional  constituents,  such 
as  mucin,  peptone,  and  the  alkaloids,  will  yield  an  opalescence  to  picric  acid. 
But  the  albumin  cloud  is  peculiar  in  that  it  persists  after  heating.  This  is  a 
very  delicate  test ;  indeed,  it  sometimes  reveals  albumin  in  amounts 
so  small  as  not  to  have  significance  for  the  practitioner.  The  same 
reaction  is  employed  in  estimating  the  weight  of  albumin  by 
Esbach's  albumimeter.  This  is  a  test-tube  of  strong  glass  gradu- 
ated in  the  manner  shown  in  Fig.  57.  The  test  solution  is  prepared 
by  dissolving  10  parts  of  picric  acid  and  20  of  citric  acid  in  900  of 
boiling  distilled  water.  After  cooling,  a  sufficient  quantity  of  water 
is  added  to  make  a  total  of  1000  parts.  The  object  of  the  citric  acid 
is  to  ensure  that  the  liquid  shall  overcome  any  possible  alkalinity  in 
the  urine.  The  graduated  tube  is  filled  with  clear  urine  up  to  the 
mark  U,  and  then  the  reagent  up  to  R.  It  is  then  closed  with  a 
stopper,  and  the  two  liquids  are  thoroughly  mixed  in  such  a  man- 
ner as  to  avoid  shaking  by  slowly  reversing  the  tube  about  ten 
times.  Quick  agitation  might  make  air-bubbles  that  cause  the 
precipitate  to  float.  These  must  be  removed  with  a  pipette.  After 
standing  upright  for  twenty-four  hours  a  dense  and  well-defined 
coagulum  of  albumin  falls.  The  height  of  this  sediment,  read  ofl' 
on  the  etched  scale,  will  indicate  the  weight  of  dried  albumin  in 
parts  per  thousand  of  urine  (grammes  per  litre).  While  this  pro- 
cess yields  results  which  within  a  certain  range  are  fairly  accurate 
(an  error  of  one-tenth  to  two-tenths  of  albumin),  it  is  far  more 
convenient  than  the  tedious  and  difficult,  though  more  accurate,  method  of 
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separating  the  albumin  by  heat  and  acid  and  after  filtration  weighing  the 
dried  precipitate.  Esbach's  process  will  not  give  correct  statements  of 
amounts  less  than  0.5  parts  per  1000.  When  the  proportion  of  albumin  is 
very  high — that  is,  when  the  coagulum  stands  above  4  on  the  scale — it  is  best 
to  dilute  the  urine  with  1  or  2  volumes  of  water,  and  after  testing  multiply 
the  result  by  2  or  3,  according  to  the  degree  of  dilution. 

In  addition  to  the  tests  already  given,  which  have  the  confidence  of  the 
profession  and  the  sanction  of  much  usage,  there  remain  to  be  described 
several  others  less  popular  but  of  great  sensitiveness  : 

TanreHs  potassio-mercu7'iG  iodide  reagent  is  composed  of  mercury  bichloride 
1.35  grains,  potassium  iodide  3.32  grains,  acetic  acid  20  c.c,  distilled  water 
enough  to  make  1000  c.c.  By  the  contact  method  it  shows  a  white  belt  with 
albumin,  but  also  with  other  proteids  whose  presence  may  not  be  at  all  signif- 
icant. The  same  objection  can  be  made  to  the  solutions  of  sodium  tungstate, 
of  metaphosphoric  acid,  and  the  more  complex  aeetie  ferrocyanide  test.  The 
last  named  is  of  extraordinary  delicacy.  It  is  applied  by  first  making  the 
urine  decidedly  acid  with  acetic  acid,  and  then  adding  a  few  drops  of  recently 
prepared  solution  of  potassium  ferrocyanide.  It  precipitates  albumin  and  also 
hemi-albumose. 

A  recently-introduced  test  is  that  by  trichlomcetiG  acid..  It  can  be  carried 
about  the  person  as  solid  crystals,  and  put  into  the  urine  without  previous 
solution,  or  used  as  a  saturated  solution  after  the  "contact"  method.  In 
either  case  a  white  clot  forms  next  to  the  reagent. 

Practical  Import. — Except  in  certain  rare  cases,  such  as  the  cyclical  albu- 
minuria of  adolescents,  albumin  is  an  indication  of  a  serious  disturbance  in 
the  function  of  the  kidney.  It  is  generally  conceded  that  at  certain  hours  of 
the  day  a  trace  of  albumin  can  sometimes  be  found  in  the  urine  of  young  men 
otherwise  in  apparent  health.  In  small  amounts  it  is  often  seen  at  certain 
stages  of  severe  specific  fevers  and  blood-poisonings,  also  during  pregnancy 
and  just  after  epileptic  seizures.  Poisoning  by  lead,  arsenic,  and  some  other 
metals  may  occasion  it.  In  every  such  case  the  question  arises.  Can  the  albu- 
minuria be  regarded  as  a  sign  of  Bright's  disease  of  the  kidneys  ?  The 
answer  will  be  affirmative  if  the  symptom  proves  persistent  and  the  layer 
produced  by  the  boiling  test  should  equal  one-half  of  the  column  of  urine  in 
the  tube.  For  proof  positive  one  must  examine  the  sediment  with  the  micro- 
scope for  tube-casts. 

The  general  condition  must  be  considered,  and  would  be  regarded  as  highly 
confirmatory  if  characterized  by  anaemia,  cardiac  hypertrophy,  or  dropsy. 
With  these  even  a  mere  trace  of  albumin  must  be  held  to  be  of  very  grave 
import.  Reactions  of  albumin  with  blood  may  be  due  simply  to  the  haemor- 
rhage which  may  come  from  any  part  of  the  genito-urinary  tract.  When 
found  with  abundance  of  leucocytes,  it  may  be  due  to  the  fluid  of  pus,  and 
have  no  other  significance. 

Peptone  and  Hemi-albumose. — In  testing  for  albumin,  if  a  negative 
result  follows  upon  using  the  combined  tests  of  nitric  acid  and  boiling,  and 
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yet  a  cloudiness  is  produced  by  cold  acetic  acid,  there  is  reason  to  suspect  the 
presence  of  peptone.  This  suspicion  would  be  confirmed  if  response  is  given 
to  the  biuret  test.  In  applying  this,  albumin,  if  present,  must  be  removed  by 
acidulation  with  nitric  acid,  boiling,  and  filtering.  Then  into  a  test-tube  con- 
taining one  inch  of  Fehling's  solution  of  copper  sulphate  an  equal  quantity  of 
the  clear  urine  is  poured  gently  down  the  inclined  glass,  so  as  to  form  a  top 
layer.  Any  sample  of  urine  will  show  a  cloudy  zone  of  phosphates  at  the 
line  of  contact,  but  if  above  this  zone  a  rose-pink  halo  appears,  then  either 
peptone  or  hemi-albumose  is  present.  If  albumin  is  not  removed  in  advance, 
it  will  mask  the  reaction,  because  it  gives  rise  to  a  violet  hue. 

Practical  Import. — When  active  suppuration  is  going  on  anywhere  in  the 
body  and  inflammatory  effusions  are  breaking  down,  peptone  and  hemi-albu- 
mose are  products.  These  seem  to  enter  the  systemic  circulation,  and  in  part 
at  least  to  be  eliminated  by  the  kidney.  They  may  thus  help  to  prove  the 
existence  of  concealed  internal  suppuration. 

II^^:matlteia. — Blood  imparts  to  urine  the  reaction  of  albumin  contained 
in  serum  and  a  red  or  brown  color  due  to  the  corpuscles.  The  change  of 
color  and  the  albumin  reactions  may  be  found  in  hsemoglobinuria,  a  condition 
in  which  the  distinct  corpuscles  ai'e  not  found,  the  color  principle  being 
diffused. 

The  characteristic  feature  of  true  hsematuria  is  the  red  blood-corpuscle. 
These  biconcave  bodies  will  preserve  their  peculiar  form  for  several  days  if 
the  urine  containing  them  is  of  ordinary  density  and  acidity.  In  a  very  dense 
urine  they  lose  their  smooth  outline  and  become  crenated.  In  a  dilute  medium 
they  swell  up  to  a  spherical  shape  and  grow  pale.  In  the  ammoniacal  urine 
which  usually  attends  cystitis  they  are  apt  to  shrivel  and  be  deformed. 

Practical  Import — Hsematuria  is  a  symptom  of  haemorrhage  from  some 
part  of  the  genito-urinary  tract.  When  the  bleeding  is  at  the  kidney,  the 
blood  is  usually  well  mixed  with  the  urine,  giving  it  a  smoky-red  appearance, 
and  when  the  sediment  falls  bloody  renal  tube-casts  can  be  found  with  the 
microscope.  It  denotes  active  local  mischief,  or  may  be  symptomatic  of  severe 
fevers  or  neurotic  or  toxic  or  vicarious  to  menstruation  and  hsemorrhoids. 
Blood  from  the  ureter  is  apt  before  evacuation  to  form  clots  which  are  moulded 
in  that  tube  in  the  shape  of  curved  cylinders,  looking  to  the  naked  eye  like 
small  worms.  They  have  been  mistaken  for  parasitic  entozoa.  The  micro- 
scope shows  them  to  be  a  compact  mass  of  red  corpuscles.  They  may  be  due 
to  local  disease  or  injury,  or  incidental  to  the  passing  of  a  renal  calculus. 
Blood  from  the  bladder  is  usually  abundant  and  gives  to  the  urine  a  bright- 
red  color,  with  shreddy  clots  visible  to  the  naked  eye.  It  is  accompanied  by 
vesical  symptoms,  such  as  pain  in  the  suprapubic  region  and  perineum,  with 
frequent  micturition  and  strangury.  Blood  from  the  urethra  occurs  in  the 
course  of  gonorrhoea,  and  reveals  its  source  by  local  symptoms  and  by  escap- 
ing at  the  meatus  in  the  intervals  of  micturition. 

Heller's  test  for  blood-pigment  is  made  by  adding  liq.  potassse  and  boiling 
until  flocculi  of  phosphates,  form.    As  they  fall  they  carry  with  them  the 
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blood-pigment  and  become  brown  or  red-yellow.  It  is  an  easy  and  satisfactory 
test. 

HtEMOGLOBINURIA. — In  certain  "  dissolved  states  of  the  blood  "  the  color- 
ing matter  is  set  free  from  the  disintegrated  corpuscles  and  eliminated  by  the 
kidneys.  It  imparts  to  the  urine  a  dark-brown  color.  The  albumin  reaction 
is  obtained  by  all  the  tests  for  that  substance.  However,  the  coagulum  formed 
is  not  white,  but  red  or  brownish.  To  distinguish  this  condition  from  hajma- 
turia  the  microscope  is  necessary. 

In  hsematuria  we  not  only  have  the  color  and  the  albumin  reaction,  but 
also  the  red  corpuscles.  The  latter  are  not  found  in  hsemoglobinuria.  With 
the  spectroscope  the  dark  bands  of  reduced  blood-pigment  can  be  identified  by 
the  special  means  employed  with  that  instrument.  Almen's  test  by  overlaying 
with  urine  a  mixture  of  tincture  of  guaiac  and  a  solution  of  hydrogen  peroxide 
(or  old  ozonized  oil  of  turpentine)  gives  a  characteristic  blue  color. 

Practical  Import. — Hsemoglobinuria  occurs  in  various  blood  diseases, 
microbic  and  otherwise,  such  as  typhus,  purpura,  and  pyaemia.  Sometimes  it 
is  the  result  of  the  toxic  action  of  hydrogen  arsenide,  phosphorus,  carbolic 
acid,  chloral,  or  potassium  chlorate.  Certain  individuals  suffer  from  a  periodic 
form,  often  attributable  to  cold  or  malaria,  and  sometimes  of  doubtful  origin. 

Bile. — In  conditions  causing  jaundice  we  can  always  find  bile-pigment  in 
the  urine,  but  the  biliary  acids  are  seldom  present  in  amounts  great  enough  to 
give  the  lake-colored  reaction  with  the  well-known  Pettenkofer's  test  by  cane- 
sugar  and  sulphuric  acid. 

Oliver's  test  by  peptone  solution  is  very  sensitive,  but  gives  results  so  uncer- 
tain as  not  to  merit  detailed  description  in  a  practical  study  of  the  urine  as 
brief  as  this  is  required  to  be.  On  the  other  hand,  the  bile-pigment  can  be 
detected  in  the  urine  of  icterus  even  earlier  than  it  will  show  itself  on  the 
conjunctiva.  When  notably  present  it  gives  tints  varying  from  bright  sul- 
phur-yellow to  olive-green. 

Gmelin's  test  is  very  sensitive  and  easily  performed.  A  few  drops  of  the 
suspected  urine  are  poured  in  a  white  plate,  and  near  them  a  small  amount  of 
yellow  nitric  acid  (containing  lower  oxides  of  nitrogen).  Having  caused  the 
two  fluids  to  touch  edges,  bile-pigments  will  change  at  the  line  of  contact  into 
modified  pigments.  There  will  be  a  play  of  colors  in  regular  order — green, 
blue,  violet,  red,  and  yellow.  Green  and  red  dominate,  and  will  persist  after 
the  others  fade.  The  same  test  can  be  applied  in  a  tube  by  overlaying  the 
nitric  acid  with  the  biliary  urine. 

Practical  Import. — A  trace  of  bile  found  will  help  to  diagnose  hepatic 
troubles  when  the  icteroid  hue  elsewhere  is  doubtftd. 

Pyuria. — It  has  been  stated  above  that  sometimes  the  albuminuria  may 
be  due  to  pus,  the  fluid  of  which  is  albuminous.  The  distinctive  elements  of 
pus  are  the  numerous  leucocytes.  These  under  the  microscope  can  be  recog- 
nized by  their  resemblance  to  the  white  blood-cells.  They  are  spherical, 
granular,  and  opaque,  but  on  the  addition  of  acetic  acid  lose  their  opacity  and 
show  at  the  centre  one,  two,  or  three  nuclei.    One  cannot  be  sure  from  the 
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form  whether  the  leucocyte  is  derived  from  mucus  or  from  pus.  With  the 
former  comparatively  few  are  to  be  found,  with  the  latter  a  great  number. 
Mucus  can  be  further  distinguished  from  the  pus  from  the  fact  that  the  proteid 
mucin  will  not  become  hazy  with  cold  nitric  acid,  while  the  albumin  of  liquor 
puris  coagulates  like  serum-albumin.  Again,  if  the  suspected  sediment  is 
separated  by  decanting  the  upper  part  of  the  urine,  and  then  into  the  deposit 
a  piece  of  caustic  potassa  is  stirred,  if  the  deposit  is  pus  it  becomes  tough  and 
gelatinous ;  if  mucus,  thin  and  flaky. 

Practical  Import. — In  pyuria  the  albumin  reaction  raises  the  question  as  to 
whether  in  addition  to  pus  there  is  serum-alburain  of  renal  origin.  We  are 
helped  to  a  conclusion  by  the  fact  that  the  albumin  in  pyuria  is  usually  scanty, 
and  a  large  amount  would  therefore  be  considered  as  over  and  above  that  due 
to  pus.  If  tube-casts  are  found  with  the  microscope,  then  renal  mischief  can 
be  assumed.  A  sudden  irruption  of  pus  would  most  likely  be  due  to  the 
evacuation  of  an  abscess  into  the  genito-urinary  passages.  Persistent  pyuria 
points  to  chronic  catarrhal  inflammation,  the  site  of  which  can  be  determined 
by  local  symptoms. 

Chylueia. — Chyle  is  rarely  found  in  the  urine.  At  first  sight  of  a  sample 
containing  it  one  would  suppose  that  milk  had  been  added  to  it.  It  may  happen 
that  the  amount  of  chyle  present  is  so  large  that  the  fat-particles  rise  like  the 
cream  on  milk,  and  the  fibrin  of  the  chyle  may  form  a  spontaneous  clot  resem- 
bling blanc-mange.  As  the  chyle  contains  serum-albumin,*it  would  respond 
to  the  tests  for  that  substance.  To  make  out  the  fatty  character  of  the  molec- 
ular basis,  a  portion  of  the  urine  should  be  agitated  with  ether,  which  dis- 
solves the  fat-particles  and  melts  them  together  as  a  surface  layer,  leaving 
the  urine  clear  beneath.  The  microscopic  character  is  much  like  that  of  milk 
— i.  e.  it  contains  myriads  of  small  bright  round  particles  which  dissolve  in 
ether. 

Practical  Import. — This  symptom  generally  appears  in  those  who  have 
lived  in  the  tropics,  where  it  is  not  very  uncommon.    It  denotes  a  lymphatic 

connection  with  the  urinary  passages,  and 
not  infrequently  is  associated  pathologi- 
cally with  the  presence  of  the  filaria  san- 
guinis hominis. 

Epithelium. — Ordinarily  the  urine 
is  clear,  but  even  in  health  it  occa- 
sionally shows  a  faint  cloud  called  the 
nubecula,  which  the  microscope  reveals 
to  be  made  of  epithelial  debris.  In 
some  persons  a  small  amount  of  the 
waste  material  of  cells  from  the  mucous 
lining  of  the  bladder  and  other  parts  of 
the  urinary  tract  may  occur,  and  have 
no  significance.  A  large  amount  with 
mucus,  or  still  more  with  pus,  would  indicate  catarrh  of  some  portion  of  the 


Fig, 


Epithelium  from  the  Urine ;  o,  h,  epithelium  from 
the  blafldcr,  from  the  pelvis  of  the  kidney ; 

c.  cantlnte  epithelium  (pelvis  of  the  kidney  ?) ; 

d,  renal  epithelium,  partly  changed  into  fat 
(Vierordt). 
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urinary  tract.  Practically,  the  main  point  to  be  determined  is  as  to  whether 
the  cells  are  from  the  kidney  or  not. 

Renal  epithelium  is  spherical,  granular,  and  nucleated,  with  an  indistinct 
cell-wall.  The  coexistence  of  casts  of  the  uriniferous  tubes  would  corroborate 
their  testimony  as  to  the  existence  of  renal  desquamation.  Cells  from  extra- 
renal parts  are  distinct,  nucleated,  and  flattened,  being  oval,  spindle-shaped, 
cylindrical,  or  tessellated,  according  to  site.  Cylindrical  or  caudate  cells  may 
be  derived  from  the  pelvis  of  the  kidney,  from  the  prostate  gland,  from  Cow- 
per's  gland,  from  the  urethra,  or  from  some  parts  of  the  bladder.  Bladder 
epithelium  is  usually  flat  and  irregularly  oval ;  sometimes  desquamation  occurs 
in  patches  of  cells  joined  at  their  edges.  In  the  urine  of  women  large  trans- 
lucent flat  cells  from  the  vagina  are  nearly  always  present. 

Tube-casts. — As  a  result  of  structural  mischief  in  the  kidney,  there  are 
formed  in  the  tubules  cylindrical  casts  of  coagulable  material,  which  is  some- 
times fibrin,  sometimes  mucoid  matter,  and  sometimes  the  plastic  substance 
resulting  from  the  disintegration  of  the  cellular  lining.  Individually  they  are 
too  small  to  be  seen  by  the  naked  eye,  but  in  the  amount  usually  collected  they 
appear  as  a  light  gray  sediment,  or  perhaps  as  a  cloud  at  or  near  the  bottom  of 
the  glass  vessel.  Under  the  microscope  they  are  seen  to  be  minute  cylinders, 
glassy  or  opaque,  and  granular  or  displaying  cells.  They  can  be  classified 
accordingly  as  epithelial,  hyaline,  gran- 
ular, fatty,  and  those  made  of  blood-disks. 

Epithelial  casts  have  opaque  spherical 
renal  cells  imbedded  in  some  plastic  ma- 
trix. By  the  number  of  these  one  can 
judge  of  the  activity  of  the  desquamative 
process  in  cases  of  nephritis.  They  are 
usually  found  in  acute  nephritis.  (See 
Fig.  63.) 

Hyaline  casts  are  always  transparent, 
and  sometimes  require  skilful  arrange- 
Fro.  59. 


Fro.  60. 


J 


Hyaline  Casts  (narrow  and  tolerably  broad  ones). 


a  and  c,  Waxy  Casts  (Jaksch) ;  b,  a  cast  con- 
taining crystals  of  oxalate  of  lime. 


ment  of  light  to  show  them  at  all.  They  can  be  grouped  in  two  sub-varieties, 
in  one  of  which,  the  mucous,  would  be  placed  those  that  are  soft  and  of  deli- 
cate outline ;  in  the  other,  the  waxy,  those  that  are  well  defined  and  brittle. 

Vol.  II.— 40 
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The  mucous  easts  alone  are  sometimes  found  without  any  other  sign  of 
nephritis,  and  hence  must  be  regarded  as  not  always  of  serious  import.  The 
waxy  casts,  on  the  contrary,  are  never  found  but  when  the  kidneys  are  diseased. 
(See  Figs.  59  and  60.) 

Granular  casts  (Fig.  61),  as  the  name  indicates,  are  composed  of  or  con- 
tain opaque  granules  which  have  a  yellowish  hue.  The  material  may  be 
mucoid  or  waxy,  or  such  material  as  is  produced  by  cellular  debris. 


Fig.  62.  Fk;.  63. 


Granular  Casts  (Jaksch).  Red  Blood-corpuscles,  partly  as  Epithelial  Cast 

"rings,"  and  Casts  of  Red  (Jaksch). 
Blood-corpuscles  (Eichhorst). 


Fatly  casts  are  such  as  have  fat-particles  in  the  matrix,  with  or  without  the 
other  bodies  mentioned  above.  If  numerous,  they  are  regarded  as  evidence 
of  fatty  change  in  the  kidney. 

Blood-casts  (Fig.  62)  are  reddish  and  opaque ;  they  are  literally  minute 
clots  of  blood  which  have  taken  .shape  from  the  tubules  into  which  the  eifusion 
occurs.  The  corpuscles  may  be  so  packed  as  to  be  pressed  out  of  their  bicon- 
cave shape  and  appear  as  reddish  circles. 

Practical  Import. — It  has  been  stated  under  previous  .sections  that  if 
albuminuria  or  htematuria  or  an  epithelial  deposit  be  of  renal  origin,  careful 
search  of  several  portions  of  the  dep(jsit  with  the  micro.scope  will  most  likely 
find  tube-casts.  It  occasionally  happens  in  cases  of  Bright's  disease  that  the 
albuminuria  will  di.sappear,  and  .still  the  casts  can  be  found  in  the  urine. 
Hence  much  importance  is  attached  to  them  in  renal  diagnosis.  As  regards 
the  significance  of  particular  varieties,  it  must  be  noted  that  if  the  mucous 
cast  alone  is  present  it  does  not  prove  nephritis,  but  any  of  the  other  varieties 
would  do  .so. 

It  often  happens  that  several  varieties  occur  in  the  same  sample :  this 
probably  denotes  that  the  lesion  is  at  diflPerent  stages  in  different  parts  of  the 
organ. 

Cystin. — This  substance  contains  sulphur,  the  composition  being  expressed 
by  the  formula  C6Aj2N2S20^.  One  product  of  its  decomposition  is  the  gas 
hydrogen  sulphide  ;  hence  a  test  for  it  is  to  boil  the  suspected  material  with  a 
solution  of  lead  oxide  in  sodium  hydrate.  If  cystin  be  present,  it  will  form  a 
black  precipitate  of  lead  sulphide.    As  it  is  very  sparingly  soluble  in  water, 
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any  considerable  amount  in  the  urine  would  not  remain  in  solution,  but  be 
deposited.  The  deposit  is  usually  abundant,  light,  and  to  the  naked  eye 
resembles  amorphous  urates.  Unlike  urates,  it  is  not  dissolved  by  heat, 
though  it  is  soluble  in  ammonia  and  also  in  the  vegetable  acids.  When  a 
drop  of  the  ammonia  solution  is  exposed  uncovered  on  a  glass  slide,  it 
deposits  crystals  which  the  microscope  shows  to  have  the  form  of  hexagonal 
tablets. 

The  extensive  use  of  iodoform  for  surgical  dressings  has  been  the  source  of 
a  fallacy.  The  crystals  of  iodoform,  accidentally  mixed  with  the  urine  and 
viewed  by  the  microscope,  will  present  hexagonal  tablets  not  unlike  those  of 
cystin.  The  chemical  reaction  is  wholly  different,  and  the  pronounced  odor 
of  iodoform  should  at  once  excite  suspicion. 

Practical  Import — In  very  small  amounts  cystin  may  be  a  ccmstituent  of 
healthy  urine.  Certain  individuals  and  families,  from  causes  not  ascertained, 
have  persistent  excess  with  deposits.  These  evidently  form  the  very  rare 
cystin  calculus. 

Leucin  and  Tyrosin. — These  two  substances  are  considered  together, 
because  they  are  by-products  of  the 

same  processes  of  digestion,  and  when  Fig.  64. 

from  disease  certain  biliary  matters 
appear  in  the  urine  the  other  can  be 
found  also.  Tyrosin  is  recognized  by 
its  turning  red  when  boiled  with 
Millon's  reagent  of  mercurous  nitrate  : 
when  another  portion  is  carefully 
warmed  with  sulphuric  acid,  and  then 
treated  with  a  drop  of  ferric  chloride, 
it  yields  a  violet  color.  In  the  urine 
tyrosin  may  be  in  solution  or  it  may 
be  thrown  down  spontaneously  as  a 
greenish-yellow  deposit.  The  micro- 
scope will  resolve  this  deposit  into 

bundles  of  yellow  acicular  needles  in  Leucin  and  Tyrosin  (Laache). 

radiating  stars,  crosses,  or  sheaves. 

Leucin,  being  more  soluble,  is  less  apt  to  form  a  spontaneous  deposit,  but 
if  a  few  drops  of  the  suspected  urine  are  allowed  to  evaporate  by  exposure  on 
a  glass  slide,  both  leucin  and  tyrosin  will  appear  in  the  residuum.  Under  the 
microscope  leucin  is  recognized  as  greenish-yellow  globes  with  concentric 
marking  or  radiating  spines.  If  the  deposit  is  touched  with  a  drop  of  nitric 
acid,  cautiously  evaporated  to  dryness,  and  then  moistened  with  sodium 
hydrate,  the  leucin  residue  will  turn  yellow  or  brown. 

Practical  Import. — These  two  bodies  are  found  with  icterus  in  certain 
maladies  when  the  liver  is  seriously  involved,  as  in  acute  yellow  atrophy  of 
the  liver,  phosphorus- poisoning,  typhoid  and  yellow  fever. 

Spermatozoa. — These  bodies^  if  present  in  considerable  number  in  the 
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urine,  form  a  whitish  cloud.  When  taken  up  with  tlie  pipette  the  sperm 
detaches  as  a  thready,  drop-like  viscid  mucus.  When  only  a  few  are  present, 
they  impart  no  marked  naked-eye  property,  and  in  looking  for  them  with  the 
microscope  unless  a  proper  oblique  light  is  used  they  may  escape  observation. 
In  the  urine  they  lose  at  once  their  vibratile  motion,  and  yet  for  days  retain 
their  structural  characters,  the  small  transparent  oval  body  or  head  with  the 
very  attenuated  cilium,  the  whole  being  only  -g-^g^  inch  long. 

Practical  hnport. — Before  drawing  conclusions  as  to  their  significance,  it 
must  be  ascertained  if  the  sample  containing  them  be  not  the  first  micturition 
after  coitus.  If  not,  they  may  be  the  washing  out  of  the  remains*  of  a  noc- 
turnal emission  of  semen.  Their  only  important  relation  is  as  an  indication 
of  spermatorrhoea,  the  escape  of  sperm  independent  of  the  sexual  act  or  of 
its  physiological  equivalent,  the  nocturnal  emission  occurring  in  a  continent 
person. 

Micro-organisms. — As  it  is  a  fluid  containing  more  or  less  organic  mat- 
ter in  solution,  the  urine  is  a  fertile  medium  for  the  development  of  micro- 
scopic vegetation.  The  spores  or  germs  of  these  minute  plants  come  from 
the  containing  vessels  or  from  the  dust  that  floats  in  the  air. 

The  common  moulds,  such  as  penicilium,  appear  in  a  few  days  on  stale 
urine.  They  are  seen  microscopically  as  minute  jointed  threads  matted 
together  in  a  mycelium.  Saccharine  urine  furnishes  the  soil  for  the  growth 
of  the  yeast  fungus,  saccharomyces  cerevisise,  the  spores  of  which  may  be 
derived  from  the  floating  dust  of  the  air.  It  may  be  of  value  as  corrobora- 
ting other  evidence  of  the  presence  of  sugar.  The  latter  plant  is  recognized 
as  oval  cells  with  granular  contents  and  nuclei  multiplying  mainly  by  buds, 
but  sometimes  by  spore-bearing  stems.  Even  before  discharge  the  sarcinse 
of  the  bladder  will  reproduce  in  the  urine,  and  be  the  cause  of  obscure  vesi- 
cal symptoms.  Their  microscopic  structure  is  peculiar  from  the  cubic  form 
of  the  little  masses  made  by  the  reproduction  of  the  more  minute  round 
particles.  The  bacteria  of  putrefaction,  the  micrococcus  urese,  vibriones,  and 
other  similar  organisms  will  flourish  not  only  in  the  urine  outside,  but  even 
before  micturition.  They  are  identified  as  extremely  minute  rods  or  granules, 
single  or  threaded,  still  or  vibratory. 

Practical  Import  of  the  Bacteria. — As  yet,  the  only  assured  significance  of 
bacteria  in  the  urine  depends  upon  the  fact  of  their  causing  decomposition  of 
the  urea  while  still  in  the  bladder.  If  the  ammoniacal  products  are  detained 
in  the  bladder,  they  are  very  apt  to  cause  cystitis.  It  is  of  the  greatest  import- 
ance to  guard  against  the  introduction  of  their  germs  by  means  of  unsterilized 
instruments,  such  as  catheters  and  sounds.  It  is  possible  for  them  to  get  access 
to  the  urine  in  the  bladder  from  the  purulent  discharges  of  a  deep-seated  gon- 
orrhoea or  gleet.  In  paralysis  of  the  bladder  they  appear  to  have  the  power 
of  spontaneous  entrance.  In  that  event  the  harm  they  may  do  must  be  obvi- 
ated, as  far  as  possible,  by  frequent  and  thorough  evacuations  of  the  bladder 
and  washings  with  antiseptic  fluids. 

When  the  specific  pathogenic  bacteria  are  looked  for,  it  must  be  with  high- 
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power  immersion  lenses  and  substage  condensers  after  drying  and  staining  the 
residue  by  the  apjiroved  methods  of  bacteriology. 

It  must  be  noted,  on  the  authority  of  Lustgarten  and  Mannaberg,  that  tlie 
urine  in  passing  through  the  urethra  of  healthy  subjects  may  wash  out  micro- 
organisms that  colonize  there.  Among  these  is  mentioned  a  diplococcus 
resembling  the  gonococcus  of  gonorrhoea  in  all  respects  save  that  it  is  not 
found  in  pus-corpuscles,  a  large  streptococcus,  and  even  a  bacillus  which  nei- 
ther by  form  nor  by  staining  can  be  distinguished  from  the  tubercle  bacillus. 
The  last-named  is  usually  seen  singly,  whereas  the  bacilli  coming  from  ulcer- 
ating uro-genital  tuberculosis  are  generally  in  groups  or  crowds  considerable 
in  number,  like  those  of  a  pure  culture  (Fig.  65).    Inoculation  experiments 

Fig.  65. 


Pure  Culture  of  Tubercle  Bacilli  in  the  Urine  in  Tuberculosis  of  the  Genito-urinary  Apparatus.  (Zeiss'a 
homogeneous  immersion  one-twelfth  eye-piece  No.  4 ;  drawn  with  a  camera  lucida  ;  magnified  about 
1100.  Vierordt.) 

would  serve  to  distinguish  them  from  the  non-tubercular  bacilli.  The  coex- 
istence of  liectic  fever  and  wasting  with  pyuria  and  masses  of  these  bacilli  in 
the  sediment  would  prove  highly  confirmatory  of  their  tubercular  origin. 

When  the  pathogenic  bacteria  are  made  out  in  the  sediment  unmistakably 
by  form  and  number,  they  point  to  the  specific  associated  disease — the  tubercle 
bacilli  to  miliary  tuberculosis,  the  erysipelas  cocci  to  erysipelatous  nephritis, 
the  pus  micrococci  to  pytemia  or  endocarditis. 

The  booklets  of  echinococcus  may  be  found  in  the  urine,  denoting  the 
presence  of  hydatid  cysts  somewhere  in  or  about  the  urinary  apparatus. 
Other  parasites  occasionally  seen  in  the  urine  of  persons  who  have  lived  in 
the  tropics  are  distoma  hsematobium,  strongylus  gigas,  and  filaria  sanguiilis. 


DISEASES  OF  THE  KIDNEYS. 


By  FRANCIS  DELAFIELD. 


The  kidneys  are  deeply  seated  in  the  lumbar  region,  lying  one  on  each 
side  of  the  vertebral  column,  at  the  back  part  of  the  abdominal  cavity  and 
behind  the  peritoneum.  They  are  on  a  level  with  the  last  dorsal  and  the  two 
or  three  upper  lumbar  vertebrae,  the  right  kidney  being  a  little  lower  than  the 
left. 

The  kidneys  measure  about  4  inches  in  length,  2J  inches  in  breadth,  and  1^ 
inches  or  more  in  thickness.  The  left  is  usually  longer  and  narrower  than  the 
right.  The  weight  of  each  kidney  is  usually  stated  to  be  about  4J  ounces  in 
the  male,  and  somewhat  less  in  the  female. 

It  is  difficult  to  determine  changes  in  the  size  and  position  of  the  kidney, 
unless  the  enlargement  is  considerable  or  the  displacement  marked. 

In  order  to  map  out  the  kidneys  by  percussion  the  patient  must  lie  on  his 
belly  ;  auscultatory  percussion  is  preferable  to  simple  percussion.  We  mark  a 
point  3J  inches  outward  from  the  spines  of  the  vertebrae  at  the  level  of  the 
eleventh  rib  on  either  side,  then  measure  downward  from  this  point  4  inches 
and  mark  a  second  point,  and  then  join  these  two  points  by  a  space  2J  inches 
wide.  Over  the  central  portions  of  the  area  thus  included  we  may  expect  to 
get  a  change  in  the  percussion  note  due  to  the  presence  of  tlie  kidney.  It 
must  be  admitted,  however,  that  it  is  very  difficult  to  reach  certain  results 
by  percussion  alone. 

Palpation  is  used  with  the  patient  lying  on  his  back.  Any  considerable 
enlargement  or  displacement  of  the  kidney  can  be  made  out  in  this  way. 
Enlarged  kidneys,  as  a  rule,  are  not  movable  by  palpation  nor  by  the  move- 
ments of  the  diaphragm.  The  colon  is  as  a  rule  pressed  forward  by  the 
enlarged  kidney. 

Congenital  Malformations. 

These  are  of  more  importance  to  the  surgeon  than  to  the  physician. 

.Absence  of  one  kidney,  the  horseshoe  kidney,  the  malpositions  of  the  kid- 
ney are  of  frequent  occurrence,  and  must  be  constantly  reckoned  with  in  ope- 
rations on  these  organs. 

The  Movable  Kidney. 
It  not  infrequently  hapjiens  that  one,  or  sometimes  both,  kidneys  cease  to 
be  imbedded  in  the  fat  of  the  lumbar  region  and  become  capable  of  a  liberty 
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of  motion  which  increases  as  time  goes  on.  The  kidney  continues  to  be  fast- 
ened by  its  large  blood-vessels,  and  pushes  the  peritoneum  in  front  of  it. 

It  is  believed  that  such  a  movable  condition  of  the  kidney  may  be  either  con- 
genital or  acquired.  It  occurs  more  frequently  in  women,  in  women  who  have 
borne  children,  among  the  laboring  classes,  and  in  persons  between  the  ages  of 
twenty-five  and  forty  years.  The  right  kidney  is  the  one  most  frequently 
affected,  next  the  left  kidney,  least  often  both  kidneys. 

Symptoms. — We  can  only  be  certain  of  the  existence  of  a  movable  kid- 
ney when  we  are  able  to  distinctly  feel  it.  It  feels  like  a  solid  tumor,  not  as 
hard  as  the  spleen,  of  the  shape  of  the  kidney,  movable,  easily  escaping  from 
the  hand  which  tries  to  grasp  it,  easily  pushed  back  into  its  natural  position. 
In  order  to  make  out  such  a  kidney  it  is  usually  necessary  to  put  the  patient 
into  different  positions,  so  as  to  displace  the  organ  ;  it  is  often  necessary  to 
examine  on  several  different  days  before  we  can  be  sure  of  it. 

Such  a  movable  condition  of  the  kidney  may  never  cause  any  discomfort, 
and  the  patient  may  remain  entirely  unconscious  of  its  existence.  In  other 
cases,  however,  the  abnormal  position  of  the  kidney  may  give  rise  to  a  variety 
of  symptoms. 

Perhaps  the  most  ordinary  state  of  affairs  is  for  the  patient  either  to  suffer 
from  severe  pain  in  the  back  or  to  discover  that  he  has  an  abdominal  tumor. 

The  pain  in  the  back  is  referred  to  the  side  on  which  the  kidney  is  displaced. 
It  is  a  severe  pain,  made  worse  by  the  erect  position.  The  I'eal  cause  of  the 
pain  is  often  overlooked  for  a  long  time. 

The  discovery  of  an  abdominal  tumor  naturally  fills  the  patient  with  alarm, 
and  so  may  give  rise  to  a  variety  of  nervous  phenomena  for  which  the  dis- 
placement of  the  kidney  can  hardly  be  held  responsible. 

Less  frequently,  the  patients  complain  of  a  variety  of  symptoms.  There 
are  feelings  of  dragging,  of  pressure,  or  of  weight  in  the  abdomen.  There 
may  be  nausea,  vomiting,  and  intestinal  pain.  Intense  radiating  pains  may 
occur  toward  the  epigastrium,  the  sacral  and  lumbar  region,  the  intercostal 
spaces,  the  shoulders,  along  the  ureter,  into  the  testicle  or  the  labia  majora. 

It  is  said  that  there  may  be  attacks  of  localized  peritonitis  around  the 
inflamed  kidney,  with  chills,  fever,  intense  pain,  and  hardness  and  tenderness 
of  the  abdomen. 

The  pelvis  of  the  displaced  kidney  may  become  inflamed  or  may  contain 
calculi. 

By  the  bending  of  the  ureter  there  may  be  produced,  first,  a  temporary, 
and  later  a  permanent,  hydronephrosis. 

Treatment  is  called  for  only  in  those  patients  in  whom  the  displacement  of 
the  kidney  gives  well-marked  symptoms.  The  simplest  plan  is  to  keep  the 
patients  in  bed  on  their  backs  for  a  month,  and  then  to  let  them  go  about  with 
a  binder  and  pad  so  contrived  as  to  keep  the  kidney  in  place. 

If  the  patient  cannot  be  relieved  in  this  way,  a  surgical  operation  becomes 
necessary.  The  offending  kidney  may  be  entirely  removed  or  it  may  be  fast- 
ened in  its  proper  place  by  sutures. 
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The  Urine. 

The  examination  of  the  urine  gives  us  information  concerning  the  condition 
of  the  kidneys,  of  their  pelves  and  ureters,  and  of  tlie  bladder.  Its  composi- 
tion is  also  affected  by  disturbances  of  digestion  and  by  the  presence  of  sugar. 

The  quantity  of  the  urine  in  a  healthy  adult  is  about  fifty  ounces,  changing 
at  different  times  with  the  quantity  of  fluids  ingested  and  the  degree  of  per- 
spiration. 

A  complete  occlusion  of  the  pelves  of  the  kidneys  or  of  their  ureters  leads 
to  complete  suppression  of  urine — a  condition  which  is  certainly  fatal,  but  can 
yet  be  borne  for  a  number  of  days  without  symptoms.  Sooner  or  later,  how- 
ever, prostration,  delirium,  stupor,  the  typhoid  state,  and  death  follow. 

Severe  injuries  and  surgical  operations,  especially  those  on  the  urethi*a  and 
bladder,  may  be  followed  by  a  suppression  of  urine  which  is  often  fatal. 
It  is  probable  that  this  suppression  is  due  to  an  acute  congestion  of  the  kidneys. 

Acute  and  chronic  congestion  of  the  kidney  and  acute  nephritis  regularly 
diminish  the  quantity  of  urine.  In  chronic  nephritis  the  quantity  of  the 
urine  varies  much  at  different  times,  being  sometimes  diminished,  some- 
times increased. 

The  urine  is  increased  in  quantity  in  chronic  nephritis  with  a  slow  growth 
of  interstitial  connective  tissue,  or  when  there  is  waxy  degeneration  of  the 
capillary  tufts  of  the  glomeruli,  or  with  diabetes  mellitus  and  insipidus. 

The  specific  gravity  of  the  urine  is  a  matter  of  the  greatest  importance.  To 
determine  *  it  we  must  make  a  number  of  examinations,  and  allow  for  the  quan- 
tity of  fluid  ingested  b}'^  the  patient.  With  these  precautions  a  continued  low 
specific  gravity  signifies  diabetes  insipidus,  a  chronic  productive  nephritis,  or 
waxy  degeneration  of  the  blood-vessels  of  the  kidney. 

The  urine  may  contain  blood.  This  occurs  most  frequently  with  acute 
nephritis  and  with  exacerbations  of  chronic  nephritis.  It  is  also  found  with 
tubercular  nephritis  and  with  malignant  growths.  It  is  a  frequent  symptom 
of  pyelitis  and  of  calculi  in  the  pelvis  of  the  kidney.  Profuse  bleeding  has 
been  seen  from  the  atrophied  kidneys  of  chronic  nephritis. 

The  urine  may  contain  albumin.  Serum-albumin  and  serum-globillin  are 
normal  constituents  of  the  serum  of  the  blood.  Their  presence  in  the  urine 
means  that  the  serum  of  the  blood  has  exuded  from  the  blood-vessels  into  the 
kidney  tubules.  Such  an  exudation  of  serum  from  the  blood-vessels  in  any 
part  of  the  body  is  an  inflammatory  exudation  or  a  dropsy. 

In  inflammation  we  are  still  ignorant  of  the  precise  reasons  for  the  escape 
of  the  blood  from  the  vessels. 

As  to  the  mechanism  of  dropsy,  a  number  of  explanations  have  been  offered 
none  of  which  are  very  satisfactory.  We  only  know  that  disturbances  of  the 
circulation  which  produce  venous  congestion  are  also  likely  to  produce  dropsy  ; 
that  persons  in  whom  the  relative  quantity  of  the  solid  constituents  of  the 

'  For  fuller  details  as  to  methods  to  be  employed  the  reader  is  referred  to  the  section  upon 
Practical  Urinary  Examination. 
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blood  is  diminished  are  liable  to  have  dropsy ;  and  that  it  also  occurs  in  ways 
for  which  we  are  unable  to  account. 

One  can  sometimes  observe  for  years  persons  who  habitually  have  dropsy  of 
the  ankles,  and  are  yet  apparently  perfectly  well. 

Scattered  through  medical  literature  are  reports  of  cases  of  general  dropsy 
coming  on  suddenly,  lasting  for  a  short  time,  and  terminating  in  recovery, 
for  which  no  cause  could  be  discovered.  Traube,  indeed,  thinks  that  such 
dropsies  are  due  to  a  disturbance  of  the  functions  of  the  skin  caused  by 
exposure  to  the  weather,  but  this  explanation  certainly  will  not  answer  for 
all  the  cases.  In  some^  the  dropsy  was  preceded  by  a  well-marked  febrile 
movement.  I  only  know  of  one  case  of  this  kind  which  terminated  fatally. 
It  is  reported  by  Wernicke.^  The  patient,  a  girl  twenty-two  years  old,  died 
apparently  from  the  dropsy,  and  the  autopsy  showed  no  lesion  to  account  for 
the  symptom. 

I  owe  to  Dr.  W.  F.  Milroy  of  Omaha  ^  the  account  of  a  family  in  which 
dropsy  of  the  legs  was  a  congenital  peculiarity.  The  family  history  was  as 
follows  :  Tlie  maternal  grandfather  during  most  of  his  life  had  dropsy  of  the 
legs,  and  died  of  pneumonia,  aged  seventy-eight.  He  had  four  daughters.  In 
three  of  these  dropsy  of  the  legs  was  congenital  and  continued  through  life ; 
in  one  it  was  developed  later  in  life.  One  of  these  daughters  died  in  child- 
birth, aged  thirty-eight ;  the  three  others  are  still  alive,  aged  sixty-six  to 
eighty-one  years.  Of  the  grandchildren,  one,  a  man  aged  thirty-one,  shows 
the  same  condition.  He  is  a  large,  healthy,  powerful  man,  who  has  oedema 
of  both  feet  and  legs  extending  nearly  to  the  knees.  The  legs  are  twice  their 
normal  size  and  pit  deeply  on  pressure.  The  cedema  is  increased  by  standing, 
but  never  entirely  disappears. 

While  there  are  many  tests  for  albumin  in  the  urine,  altogether  the  most 
satisfactory  one  is  that  by  heat  and  nitric  acid.  The  urine  is  filtered,  a  long 
test-tube  is  nearly  filled  with  it,  a  few  drops  of  acetic  acid  are  added,  and  the 
upper  portion  of  the  column  of  urine  is  boiled.  We  then  look  at  the  test- 
tube  with  a  good  light  and  against  a  black  background.  If  there  is  an 
opacity,  we  add  a  few  drops  of  nitric  acid  to  see  whether  the  precipitate  is 
dissolved  or  not.    Other  tests  are  superfluous. 

Peptone  and  propeptone  are  said  to  be  the  products  of  gastric  and  pancre- 
atic digestion  of  albuminous  substances,  and  are  also  produced  in  the  process  of 
transformation  of  tissues  and  of  inflammatory  elfusions.  They  are  found  in 
the  urine  with  or  without  serum-albumin.  Their  presence  in  the  urine  is  an 
evidence  of  disturbances  of  digestion,  and  not  of  any  disease  of  the  kidney. 

Peptone  is  precipitated  by  metaphosphoric  acid,  acidulated  brine,  picric 
acid,  potassio-mercuric  chloride.    The  precipitate  is  dissolved  by  heat. 

Propeptone  is  precipitated  by  nitric  acid,  metaphosphoric  acid,  acidulated 

brine,  picric  acid,  potassio-mercuric  chloride,  potassium  ferrocyanide.  The 

precipitate  is  dissolved  by  heat. 

'Taylor,  Medical  Times  and  Gazette,  1871.  Deutsch.  Arch.  fUr  klin.  Med.,  vi.  622. 

^N.  Y.  Med.  Journal,  Nov.  5,  1892. 


634 


DISEASES  OF  THE  KIDNEYS. 


Casts  are  cylindrical  bodies  formed  in  the  kidney  tubules  by  the  coagulation 
of  substances  contained  in  the  serum  exuded  from  the  blood-vessels.  They 
are  composed  of  a  transparent,  homogeneous  matter,  with  which  may  be  mixed 
renal  epithelium,  pus-cells,  red  blood-cells,  and  the  granular  matter,  fat,  and 
nuclei  derived  from  degenerated  renal  epithelium.  So  we  find  hyaline,  epi- 
thelial, pus,  blood,  nucleated,  granular,  and  fatty  casts.  These  casts  may 
remain  in  the  kidney  tubules  or  may  come  away  with  the  urine.  The  number 
of  casts  which  we  find  in  the  urine  is  usually,  but  not  always,  an  indication  of 
the  number  formed  in  the  kidneys.  .As  albumin  and  casts  are  both  the  evi- 
dences of  exudation  from  the  blood-vessels,  we  expect  to  find  them  both  in 
those  forms  of  nephritis  in  which  the  quantity  of  exudation  is  considerable. 
In  isolated  cases,  however,  although  the  albumin  is  present  in  large  quanti- 
ties, the  casts  may  be  few  in  number. 

Tubercle  bacilli  are  found  in  the  urine  with  tubercular  inflammation  of  the 
bladder,  ureters,  pelves  of  the  kidney,  and  of  the  kidney  itself. 

Albumin  in  the  Urine  without  Disease  of  the  Kidney. 

Although  albumin  in  the  urine  as  a  rule  belongs  to  a  nephritis  with  exu- 
dation or  to  congestion  of  the  kidneys,  yet  it  is  also  frequently  met  with  in 
persons  who  have  no  disease  of  these  organs.  We  find  it  in  the  following 
groups  of  cases  : 

1.  Paroxysmal  or  Cyclic  Albuminuria. — This  occurs  most  frequently 
in  young  males  who  are  anjemic,  poorly  nourished,  have  headaches,  neuralgic 
pains,  bodily  and  mental  languor,  hysteria,  and  disturbances  of  the  functions 
of  the  stomach,  liver,  and  intestines.  The  albumin  is  absent  at  night  and 
present  at  certain  fixed  hours  every  day.  It  is  increased  by  the  erect  posture, 
by  food,  and  by  mental  and  bodily  exertion.  It  disappears  while  the  patient 
is  in  bed.  The  quantity  of  albumin  may  be  considerable,  but  there  are  few 
casts. 

In  these  patients  the  exudation  of  serum  from  the  vessels  of  the  kidneys 
seems  to  be  of  dropsical  character,  like  the  oedema  of  the  legs  seen  in  anaemic 
patients. 

The  treatment  of  these  jiatients  is  like  that  of  patients  suffering  from 
simple  anaemia — the  regulation  of  the  diet  and  mode  of  life  and  the  adminis- 
tration of  iron.    With  such  treatment  most  of  the  patients  seem  to  recover. 

2.  Dietetic  Albuminuria. — This  occurs  at  all  ages.  It  may  follow  the 
ingestion  of  only  certain  kinds  of  food — cheese,  pastry,  and  eggs ;  or  of  any 
kind  of  food ;  or  of  any  food  which  is  not  properly  digested  ;  or  of  food  fol- 
lowed by  exercise.  The  quantity  of  albumin  is  small,  and  there  are  few  or 
no  casts. 

If  this  form  of  albuminuria  is  only  temporary,  it  is  not  a  serious  condi- 
tion, but  if  the  disposition  to  it  persists,  the  patients  are  to  be  regarded  with 
sus2)icion.  They  do  not  necessarily  develop  kidney  disease,  but  they  are  apt 
to  die  from  some  serious  organic  disease. 

Treatment  is  to  be  directed  to  the  digestive  system. 


ACUTE  CONGESTION  OF  THE  KIDNEYS. 


635 


3,  Albuminuria  after  Exertion. — The  exertion  must  be  severe  and 
prolonged.  The  quantity  of  albumin  may  be  considerable,  and  casts  are  also 
present.  In  these  cases,  again,  the  point  of  importance  is  how  easily  the 
albuminuria  is  produced  by  exercise,  and  how  often  its  production  is  repeated. 
It  seems  probable  that  the  over-exertion  causes  acute  congestion  of  tlie  kid- 
neys, and  that  a  repetition  of  attacks  of  acute  congestion  would  be  followed 
by  a  nephritis, 

4.  Simple  Persistent  Albuminuria. — Th'ese  patients  may  for  years 
have  small  quantities  of  albumin  in  their  urine  nearly  every  day,  without 
any  other  symptoms.  Such  persons  are  always  to  be  looked  upon  with  sus- 
picion. They  may  do  well  for  a  number  of  years,  but  sooner  or  later  disease 
of  the  kidneys,  of  the  heart,  or  of  the  arteries  is  apt  to  be  developed. 

This  last  set  of  cases  is  of  especial  importance  to  life-insurance  comjianies. 
Now  that  the  urine  of  all  persons  who  apply  for  life  insurance  is  examined,  it 
is  found  that,  excluding  the  cases  of  kidney  disease  and  the  cases  of  tem- 
porary albuminuria,  there  are  many  persons  who  have  a  little  albumin  in  the 
urine  nearly  every  day.  Such  persons,  even  if  they  do  not  turn  out  to  have 
kidney  disease,  are  not  "good  risks." 

Acute  Congestion  of  the  Kidneys. 

Definition. — A  temporary  congestion  of  the  blood-vessels  of  the  kidney, 
which  may  be  so  severe  as  to  produce  exudation  of  serum  and  escape  of  red 
blood-cells. 

Etiology. — Acute  congestion  is  caused  by  the  ingestion  of  certain  poisons, 
by  extirpation  of  one  of  the  kidneys,  by  severe  injuries  inflicted  on  any  part 
of  the  body,  by  surgical  operations,  especially  those  on  the  bladder  and  urethra, 
and  by  over-exertion. 

Morbid  Anatomy. — The  only  change  in  the  kidneys  is  the  engorgement 
of  the  blood-vessels ;  the  tissue  of  the  kidney  remains  unaltered. 

Symptoms. — Acute  congestion  may  occur  in  kidneys  previously  normal 
or  in  those  already  diseased.  The  urine  is  diminished  in  quantity  or  entirely 
suppressed.  The  urine  which  is  passed  may  contain  blood,  albumin,  and 
casts ;  its  specific  gravity  is  unchanged. 

After  the  ingestion  of  a  poison,  such  as  cantharides,  the  diminution  in  the 
quantity  of  the  urine,  and  the  presence  of  albumin,  casts,  and  blood,  are  the 
only  decided  symptoms. 

If  the  congestion  follows  the  removal  of  the  other  kidney,  the  urine  is 
scanty  or  suppressed,  albumin  and  casts  are  present,  there  is  a  good  deal  of 
prostration.  These  symptoms  may  last  for  a  few  days,  and  then  disappear,  or 
they  may  continue ;  the  patients  become  more  and  more  feeble,  and  pass  into 
the  typhoid  state  with  mild  delirium. 

If  the  congestion  follows  injuries  or  surgical  operations,  the  urine  is  dimin- 
ished or  suppressed.  The  patients  pass  into  a  condition  approaching  collapse, 
from  which  they  may  recover  or  in  which  they  may  die. 

If  it  follows  over-exertion,  the  urine  is  not  much  diminished  in  quantity, 
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but  albumin  and  casts  are  present.  Single  attacks  of  this  kind  are  not  dan- 
gerous, but  a  repetition  of  them  seems  likely  to  cause  nephritis. 

Treatment. — In  all  cases  of  acute  congestion  the  patients  are  to  be  kept 
in  bed,  on  a  fluid  diet,  with  the  bowels  freely  opened.  The  surface  of  the 
body  should  be  brought  into  a  condition  of  perspiration,  and  this  is  to  be 
eflPected  by  the  hot  pack  or  the  hot-air  bath. 

Chronic  Congestion  of  the  Kidneys. 

Definition. — A  long-continued  engorgement  of  the  blood-vessels  of  the 
kidney,  which  is  liable  to  be  followed  by  chronic  nephritis. 

Btiolog-y. — Chronic  congestion  of  the  kidneys  can  be  produced  by  any 
cause  which  interferes  with  the  circulation  of  the  blood  in  such  a  way  as  to 
cause  venous  congestion  of  the  viscera.  The  most  common  of  such  causes 
are — chronic  inflammation  of  the  aorta  or  mitral  valves,  dilatation  of  the 
heart,  aneurisms  of  the  arch  of  the  aorta,  pulmonary  emphysema,  and  large 
accumulations  of  fluid  in  the  pleural  cavities. 

Morbid  Anatomy. — The  congested  kidneys  remain  of  their  natural  size 
or  become  somewhat  larger.  They  are  heavy  in  proportion  to  their  size. 
They  are  of  hard  consistence,  of  dark-red  color,  or  the  cortex  is  pink  or 
white,  while  the  pyramids  are  dark  red.  The  capsules  are  not  adherent,  the 
surfaces  are  smooth.  The  epitiielium  of  the  cortex  tubes  remains  unchanged, 
or  the  cells  are  flattened,  or  they  are  swollen  and  separated  from  each  other. 
Of  the  glomeruli,  some  remain  unchanged,  but  a  considerable  number  are 
large,  their  capillaries  dilated  and  with  thickened  walls,  and  the  cells  which 
cover  the  capillaries  swollen.  There  are  no  changes  in  the  stroma,  except 
in  some  cases  an  increase  in  the  size  of  the  normal  areas  of  subcapsular  con- 
nective tissue.  The  arteries  are,  as  a  rule,  unchanged,  but  sometimes  the  small 
arteries  of  the  cortex  are  dilated  and  their  walls  thickened.  The  veins  in  the 
pyramids  are  congested  and  sometimes  dilated.  Much  less  frequently  the  capil- 
lary veins  of  the  cortex  are  also  dilated. 

Symptoms. — The  symptoms  are  for  the  most  part  those  of  the  primary 
disease — the  endocarditis,  the  dilatation  of  the  heart,  the  aneurism,  the  emphy- 
sema, or  the  pleurisy.  The  principal  eifect  of  the  congestion  of  the  kidneys 
is  to  diminish  the  quantity  of  urine.  Although  the  kidneys  are  always  con- 
gested, they  are  much  more  so  at  some  times  than  at  others  ;  so  the  quantity 
of  urine  is  sometimes  normal,  sometimes  diminished,  sometimes  suppressed. 
Under  the  effect  of  drugs  the  quantity  of  urine  may  be  for  a  time  increased. 
The  specific  gravity  varies  from  1.020  to  1.025,  but  it  may  for  a  tiaie  be  down 
to  1.010  or  up  to  1.035.  The  quantity  of  urea  to  the  ounce  is  increased  rather 
than  diminished.  Albumin  and  casts  are  not  a  prominent  feature.  They  may 
be  entirely  absent,  but  more  frequently,  when  the  heart-action  is  at  its  worst, 
they  are  present  in  moderate  quantities.  The  effect  of  the  congestion  of  tlie 
kidneys  on  their  functions  is,  therefore,  simplv  to  diminish  the  quantity  of 
the  urine ;  its  quality  remains  good,  and  the  exudation  from  the  blood-vessels 
is  inconsiderable. 
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The  most  serious  feature  of  chronic  congestion  is  its  liability  to  be  suc- 
ceeded by  chronic  nephritis. 

Treatment  is  directed  to  the  primary  lesion  which  causes  the  congestion. 

Acute  Degeneration  op  the  Kidneys. 

Definition. — An  acute  change  in  the  kidneys,  characterized  by  degenera- 
tion or  death  of  the  epithelial  cells  of  the  tubules,  to  which  may  be  added  an 
exudation  from  the  blood- vessels. 

Synonyms.  — Acute  Bright's  disease  ;  Parenchymatous  nephritis  ;  Paren- 
chymatous degeneration. 

Etiology. — Acute  degeneration  of  the  kidneys  seems  to  be  always  due  to 
the  introduction  of  poisons  into  the  body.  The  poisons  are  inorganic,  such 
as  arsenic,  mercury,  and  phosphorus,  or  those  which  accompany  the  infectious 
inflammations  and  diseases.  With  any  infectious  disease  sufficiently  severe  to 
cause  death  it  is  the  rule  to  find  the  kidneys  in  the  condition  of  acute  degen- 
eration. It  must,  however,  be  remembered  that  some  of  the  infectious  dis- 
eases, such  as  scarlatina  and  diphtheria,  may  cause  either  acute  degeneration  or 
acute  nephritis— two  conditions  which  are  entirely  distinct  from  each  other. 

Morbid  Anatomy. — The  kidneys  are  more  or  less  enlarged ;  the  cortical 
portion  is  somewhat  thickened,  usually  pale,  occasionally  congested  ;  the  sur- 
faces are  smooth,  the  capsules  are  not  adherent.  The  changes  in  the  renal 
epithelial  cells  are — a  simple  swelling  of  the  cell-body,  causing  it  to  look 
larger  and  more  opaque  and  to  take  on  irregular  shapes ;  an  infiltration  of 
the  cell-bodies  with  granules  of  albuminoid  matter  and  fat ;  a  death  of  the 
cells,  which  may  take  the  form  of  coagulation-necrosis  or  of  a  disintegration 
of  the  cell-bodies ;  a  desquamation  of  the  dead  cells ;  a  formation  of  hyaline 
masses  in  the  cells ;  a  growth  of  new  cells  to  take  the  place  of  the  dead  epi- 
thelium. All  these  changes  are  most  marked  in  the  convoluted  tubes.  It 
may  happen  that  the  degeneration  in  the  cells  is  developed  with  such  intensity 
that  the  blood-vessels  are  irritated  and  there  are  added  congestion  and  exuda- 
tion of  serum. 

Symptoms. — If  such  an  acute  degeneration  follows  the  ingestion  of 
arsenic,  mercury,  or  one  of  the  other  inorganic  poisons,  the  urine  is  diminished 
in  quantity  or  suppressed ;  it  contains  albumin,  casts,  and  blood ;  its  specific 
gravity  is  unchanged.  At  first  the  symptoms  of  the  poison  predominate,  but 
if  these  subside  and  the  degeneration  of  the  kidneys  continues,  the  patients 
become  feeble,  pass  into  the  typhoid  condition,  and  die,  apparently  from  the 
kidney  lesion. 

The  acute  degeneration  which  accompanies  the  infectious  diseases,  such  as 
scarlatina,  diphtheria,  typhoid  fever,  etc.,  is  for  the  most  part  of  mild  type,  not 
dangerous  to  life,  and  gives  no  symptoms  except  the  presence  of  a  little  albu- 
min and  a  few  casts  in  the  urine. 

In  some  of  these  diseases,  however,  especially  with  yellow  fever  and  acute 
yellow  atrophy  of  the  liver,  the  degeneration  is  of  intense  type,  with  death  of 
a  large  part  of  the  renal  epithelium  and  exudation  from  the  blood-vessels.  In 
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such  cases  the  urine  is  scanty  and  contains  albumin,  casts,  and  blood.  The 
patients  are  very  ill  and  often  die,  but  it  is  hard  to  tell  how  many  of  their 
symptoms  are  due  to  the  kidney  lesions. 

Treatment. — So  far  as  the  degeneration  of  the  epithelium  is  concerned,  we 
know  of  no  treatment  which  is  likely  to  atfect  it  favorably.  But  if  exudative 
inflammation,  with  scanty  and  highly  albuminous  urine,  is  added  to  the  degen- 
eration, there  is  an  indication  to  employ  the  methods  of  treatment  appropriate 
to  acute  exudative  nephritis. 

Chronic  Degeneration  of  the  Kidneys. 

Definition. — A  chronic  degeneration  of  the  epithelial  cells  of  the  convo- 
luted tubes. 

Synonyms.  — Chronic  Bright's  disease ;  Chronic  parenchymatous  nephritis ; 
Fatty  kidney. 

Etiology. — The  same  mechanical  interferences  with  the  circulation  which 
cause  chronic  congestion  may  also  cause  chronic  degeneration.  It  is  also  caused 
by  some  of  the  chronic  diseases,  by  chronic  alcoholism,  and  by  vicious  modes 
of  life.    Like  acute  degeneration,  it  is  a  secondary  process. 

Morbid  Anatomy. — The  kidneys  are,  as  a  rule,  increased  in  size,  weigh- 
ing together  from  sixteen  to  twenty  ounces.  Sometimes,  however,  they  ai'e  of 
medium  size  or  even  quite  small.  Their  surfaces  are  smooth,  the  cortex  is 
pink,  white,  or  yellow,  the  pyramids  are  red.  The  epithelium  of  the  cortex 
tubes  is  swollen,  coarsely  granular,  or  infiltrated  with  fat.  The  glomeruli  are 
unchanged,  unless  the  degeneration  be  due  to  venous  congestion.  There  are  no 
changes  in  the  stroma.  The  arteries  are  normal  or  their  walls  are  a  little 
thickened. 

Symptoms. — The  quantity  of  the  urine  varies  at  different  times  in  the 
same  case,  and  also  in  different  cases ;  it  may  be  abundant,  scanty,  or  sup- 
pressed. Its  specific  gravity  is  not  diminished,  nor  is  the  proportion  of  urea 
to  the  ounce  of  urine  decreased.  Albumin  and  casts  in  moderate  quantities 
are  often  present.  The  patients  become  anaemic,  lose  flesh  and  strength,  and 
pass  into  the  typhoid  condition  with  delirium  and  stupor.  Dropsy  and  disturb- 
ances of  the  circulation  are  not  developed,  unless  the  degeneration  is  caused  by 
disease  of  the  heart  or  of  the  arteries. 

Chronic  degeneration  may  be  followed  by  chronic  nephritis. 

Treatment. — The  best  that  we  can  do  for  these  patients  is  to  stop  all 
vicious  habits,  to  regulate  the  diet  and  mode  of  life,  and  to  relieve  the  disturb- 
ances of  circulation  ;  but  it  must  be  admitted  that  when  the  disease  has  begun 
it  is  apt  to  progress. 

Acute  Exudative  Nephritis. 

Definition. — Acute  inflammation  of  the  kidneys,  characterized  by  con- 
gestion, exudation  of  the  blood-plasma,  emigration  of  white  blood-cells, 
diapedesis  of  red  blood-cells,  to  which  may  be  added  changes  in  the  renal 
epithalium  and  in  the  glomeruli. 
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Synonyms.  — Acute  Bright's  disease  ;  Parenchymatous  nephritis  ;  Tubal 
nephritis  ;  Desquamative  nepliritis  ;  Catarrhal  nephritis  ;  Croupous  nephritis  ; 
Glomerulo-nephritis. 

Etiolog-y. — Acute  exudative  nephritis  is  frequently  a  primary  disease,  either 
occurring  after  exposure  to  cold  or  without  discoverable  cause.  It  complicates 
scarlatina,  measles,  diphtheria,  typhoid  fever,  acute  general  tuberculosis,  pneu- 
monia, peritonitis,  dysentery,  erysipelas,  diabetes,  and  many  other  of  the 
infectious  diseases  and  inflammations.  It  is  one  of  the  forms  of  nephritis 
which  complicate  the  puerperal  condition. 

Morbid  Anatomy. — In  a  nephritis  of  this  type  we  should  expect  that  the 
inflammatory  products,  the  serum,  white  and  red  blood-cells,  and  coagulable 
matter  from  the  blood-plasma  would  collect  in  the  Malpighian  bodies  and 
tubes  or  infiltrate  the  stroma  between  the  tubes,  and  that,  of  the  inflammatory 
products  in  the  tubes  and  Malpighian  bodies,  a  part  would  be  discharged 
with  the  urine  and  a  part  found  in  the  kidney  after  death.  We  should  also 
expect  that  the  quantity  of  inflammatory  products  would  be  in  proportion  to 
the  severity  of  the  inflammation,  and  that  an  excessive  number  of  pus-cells 
would  belong  to  the  especially  severe  forms  of  the  disease.  Still  further,  it  is 
evident  that  with  the  milder  examples  of  nephritis,  with  but  little  exudation, 
no  inflammatory  products  might  be  found  in  the  kidney  after  death,  ijll  having 
been  discharged  into  the  urine  during  life. 

As  a  matter  of  fact,  the  kidneys  do  present  just  such  changes.  In  the  mild 
cases  we  find  no  decided  lesions  in  the  kidney  after  death.  In  the  most  severe 
cases  the  kidneys  are  increased  in  size,  their  surfaces  are  smooth,  the  cortical 
portion  is  thick  and  white  or  white  mottled  with  red,  or  the  entire  kidney  is 
intensely  congested.  If  the  stroma  be  infiltrated  with  serum,  the  kidney  is 
succulent  and  wet ;  if  the  number  of  pus-cells  be  very  great,  there  will  be  little 
whitish  foci  in  the  cortex. 

In  such  kidneys  we  find  the  evidences  of  exudative  inflammation  in  the 
tubes,  the  stroma,  and  the  glomeruli,  all  the  changes  being  most  marked  in  the 
cortical  poi'tion  of  the  kidney. 

The  epithelium  of  the  convoluted  tubes  is  often  simply  flattened.  As  this 
same  appearance  is  also  found  in  the  chronic  congestion  of  heart  disease,  it 
seems  probable  that  this  change  of  the  shape  of  the  cells  is  merely  due  to  the 
inflammatory  congestion. 

In  other  cases  not  only  is  the  epithelium  flattened,  but  there  is  also  a  real 
dilatation  of  the  cortical  tubes.  This  dilatation  does  not  involve  groups  of 
tubes,  but  all  the  cortical  tubes  uniformly.  In  other  cases  the  epithelium  of  the 
convoluted  tubes  is  swollen,  opaque,  degenerated,  and  detached  from  the  tubes. 
The  tubes,  whether  with  flattened  epithelium  or  dilated,  may  be  empty.  More 
frequently,  however,  they  contain  coagulated  matter  in  the  form  of  irregular 
masses  and  of  hyaline  cylinders.  The  irregular  masses  are  found  principally 
in  the  convoluted  tubes  ;  they  seem  to  be  formed  by  a  coagulation  of  substances 
contained  in  the  exuded  blood-plasma,  and  are  not  to  be  confounded  with  the 
hyaline  globules  so  often  found  in  normal  convoluted  tubes.   The  cylinders  are 
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more  numerous  in  the  straight  tubes,  but  are  also  found  in  the  convoluted 
tubes. 

They  also  are  evidently  formed  of  matter  coagulated  from  the  exuded 
blood- plasma,  and  are  identical  with  the  casts  found  in  the  urine.  The  tubes 
may  also  contain  red  and  white  blood-cells. 

In  the  cases  in  which  there  is  an  excessive  emigration  of  white  blood-cells 
we  find  these  cells  in  the  tubes,  in  the  stroma,  or  distending  the  capillary 
veins.  This  excessive  emigration  is  not  necessarily  attended  with  exudation 
of  the  blood-serum,  and  so  the  urine  of  these  patients  may  contain  no  albumin. 
The  white  blood-cells  are  not  usually  found  equally  diffused  through  the  kid- 
neys, but  are  collected  in  foci  in  the  cortex.  These  foci  may  be  very  minute 
or  may  attain  a  considerable  size. 

In  the  glomeruli  we  find  changes  which,  at  first  sight,  seem  peculiar,  but 
are  really  similar  to  the  changes  which  we  find  in  arteries  and  capillaries  in 
many  inflamed  tissues.  The  cavities  of  the  capsules  may  contain  coagulated 
matter  and  white  and  red  blood-cells,  just  as  do  the  tubes.  The  capsular  epi- 
thelium may  be  swollen,  sometimes  so  much  as  to  resemble  the  tubular 
epithelium. 

The  most  noticeable  change,  however,  is  in  the  capillary  tufts  of  the  glom- 
eruli. These  capillaries  are  normally  covered  on  their  outer  surfaces  by  flat, 
nucleated  cells,  so  that  the  tuft  is  not  made  up  of  naked  capillaries,  but  each 
separate  capillary  throughout  its  entire  length  is  covered  over  with  these  cells. 
There  are  also  flat  cells  which  line  the  inner  surfaces  of  the  capillaries, 
although  not  uniformly,  as  is  the  case  in  capillaries  in  other  parts  of  the 
body.  iBtill,  in  spite  of  the  presence  of  all  these  cells,  the  outlines  of  the 
walls  of  the  capillaries  ai-e  fairly  distinct. 

In  exudative  nephritis  the  swelling  and  growth  of  cells  on  and  in  the  capil- 
laries change  the  appearance  of  the  glomeruli.  They  are  larger  and  more 
opaque ;  the  outlines  of  the  main  divisions  of  the  tuft  are  visible,  but  those 
of  the  individual  capillaries  are  lost.  It  is  difficult  to  tell  how  much  these 
changes  in  the  glomeruli  interfere  with  the  passage  of  the  blood  through  their 
capillaries.  In  most  cases  of  exudative  nephritis  the  patients  recover  and  the 
glomeruli  return  to  their  natural  condition.  The  walls  of  the  smaller  branches 
of  the  renal  artery  may  be  thickened  by  a  swelling  of  the  muscular  coat. 

Symptoms. — In  the  milder  cases,  except  for  the  changes  in  the  urine,  there  is 
little  to  call  attention  to  the  kidneys,  and  as  a  matter  of  fact  these  mild  cases  of 
nephritis  are  not  only  often  overlooked,  but  many  physicians  are  not  aware  of 
the  frequency  with  which  they  occur.  The  patients  are  hardly  confined  to 
bed,  they  have  a  little  headache,  perhaps  some  acliing  in  the  back  and  limbs ; 
there  may  be  a  little  nausea ;  they  have  the  feeling  of  general  malaise ;  they 
often  think  that  they  have  taken  cold.  These  indefinite  symptoms  last  for  one 
or  two  weeks,  disappear,  and  the  patient  is  well  again.  If  the  urine  be  not 
examined,  it  is  not  known  that  the  patient  has  been  suffering  from  a  mild 
nephritis.  If  it  be  examined,  it  is  found  that  the  quantity  is  somewhat  dimin- 
ished, the  specific  gravity  is  not  lowered,  an  appreciable  quantity  of  albumin 
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is  present  with  hyaline,  granular,  and  epithelial  casts,  sometimes  with  red  and 
white  blood-cells.  If  the  number  of  blood-cells  be  sufficient  to  color  the  urine, 
the  patient's  attention  is  attracted  by  the  change  in  color ;  the  diminished 
quantity  he  is  apt  not  to  notice.  These  changes  in  the  urine  last  for  four 
or  five  weeks,  and  then  disappear. 

In  the  more  severe  cases  the  changes  in  the  urine  are  more  decided.  It  is 
diminished  in  quantity,  or  even  suppressed  ;  its  specific  gravity  is  normal  or 
high  ;  the  quantity  of  albumin  is  very  large  ;  the  casts  are  numerous — hyaline, 
granular,  containing  white  or  red  blood-cells  or  epithelium  ;  there  are  also  free 
white  and  red  blood-cells  and  epithelial  cells  from  the  kidney  and  the  bladder. 
As  a  rule,  the  quantity  of  albumin  and  the  number  of  casts  are  in  proportion 
to  the  severity  of  the  nephritis,  but  this  is  not  always  the  case.  Large  quan- 
tities of  albumin,  numerous  casts,  and  many  white  and  red  blood-cells  may  be 
found  in  the  urine  of  kidneys  which,  after  death,  show  no  structural  changes ; 
while,  on  the  other  hand,  small  quantities  of  albumin  and  a  few  hyaline  casts 
are  compatible  with  a  severe  nephritis.  Still  further,  the  number  of  casts  found 
in  the  urine  during  life  is  not  always  in  proportion  to  the  number  of  casts  and 
quantity  of  coagulated  matter  found  in  the  corresponding  kidneys  after  death. 

In  addition  to  the  changes  in  the  quantity  and  composition  of  the  urine, 
the  patients  present  constitutional  symptoms  which  vary,  in  the  different  cases, 
as  to  their  number  and  their  severity.  A  febi'ile  movement,  with  more  or  less 
prostration  ;  stupor,  headache,  sleeplessness,  restlessness,  muscular  twitchings, 
and  general  convulsions ;  dyspnoea,  loss  of  appetite,  nausea,  and  vomiting  ;  a 
pulse  of  high  tension  with  exaggerated  heart-action  or  hypertrophy  of  the  left 
ventricle,  dropsy,  and  anaemia, — these  may  be  called  the  characteristic  symp- 
toms of  acute  exudative  nephritis.  Of  these  symptoms  a  certain  number — the 
fever,  the  prostration,  the  loss  of  appetite  and  nausea,  the  anjemia,  the  diminu- 
tion in  the  quantity  of  urine,  the  albumin  and  casts  in  the  urine — are  such  as 
would  naturally  accompany  an  acute  inflammation  of  the  kidney,  and  very 
often  they  are  the  only  symptoms  which  do  accompany  it. 

With  this  same  kidney  lesion,  however,  a  certain  number  of  patients  will 
present,  besides  the  symptoms  just  mentioned,  the  additional  features  of  cere- 
bral symptoms,  change  in  the  heart  and  circulation,  and  dropsy.  We  indeed 
might  think  that  the  cerebral  symptoms  and  the  dropsy  were  due  to  the 
diminished  excretion  of  urine ;  but  when  we  know  that  these  conditions 
occur,  as  they  often  do,  in  patients  who  are  passing  large  quantities  of  urine 
of  good  specific  gravity,  and  when  they  are  absent,  as  they  often  are,  in 
patients  who  are  hardly  passing  any  urine  at  all,  it  is  evident  that  these 
symptoms  are  not  directly  due  to  the  quantity  of  urine,  but  constitute  a 
separate,  complicating  set  of  symptoms  which  may  be  present  or  absent  in 
any  given  case  of  the  disease. 

What  the  coaiplicating  lesion  is  which  produces  these  symptoms  we  do  not 
fully  know  ;  but  the  changes  in  the  action  of  the  heart  and  the  dropsy  natu- 
rally direct  our  attention  to  the  arteries  and  capillaries,  with  the  expectation  of 
finding  in  them  some  morbid  condition  which  will  hinder  the  passage  of  the 
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blood  through  them.  Whether  the  morbid  condition  be  of  an  inflammatory 
nature,  or  whether  it  be  only  a  spasmodic  contraction,  we  are  as  yet  ignorant. 

The  cases  of  exudative  nephritis,  with  an  excessive  production  of  pus-cells, 
have  a  somewhat  different  clinical  history.  Such  a  nephritis  occurs  both  in 
children  and  adults  ;  it  may  be  primary  or  complicate  scarlatina,  diphtheria, 
or  measles. 

The  invasion  is  sudden,  with  a  high  temperature  and  marked  prostration. 
Restlessness,  delirium,  headache,  and  stupor  are  soon  developed  and  continue 
throughout  the  disease.  The  patients  lose  flesh  and  strength  and  pass  into  the 
typhoid  state.  Dropsy  is  slight  or  absent  altogether.  The  urine  is  not  so 
much  diminished  in  quantity  as  one  would  expect ;  its  specific  gravity  is  not 
changed ;  albumin,  casts,  and  red  and  white  blood-cells  are  present  in  consid- 
erable quantities,  but  not  always  early  in  the  disease,  and  they  may  even  be 
absent  altogether. 

Although  this  form  of  exudative  nephritis  is  not  of  common  occurrence, 
the  unusual  character  of  the  symptoms  and  the  great  mortality  are  reasons  for 
calling  special  attention  to  it.  It  differs  from  the  ordinary  form  of  exudative 
nephritis  in  that  it  behaves  like  an  infectious  inflammation,  and  that,  although 
the  emigration  of  white  blood-cells  is  large,  the  exudation  of  serum  may  be 
small,  and  so  the  urine  may  show  but  little  change. 

The  very  mild  cases  of  acute  exudative  nephritis  run  their  course  within 
four  or  five  weeks ;  the  patients  are  not  seriously  ill ;  they  recover  completely. 

The  more  marked  cases  as  a  rule  exhibit  symptoms  for  as  long  as  four 
weeks,  and  the  albumin  and  casts  in  the  urine  continue  for  weeks  afterward. 
The  inflammation  of  the  kidney,  therefore,  although  of  acute  type,  is  apt  to 
require  as  long  as  eight  weeks  to  run  its  course. 

Prognosis. — The  patients  who  for  three  or  four  weeks  have  only  the  fever, 
prostration,  loss  of  appetite,  and  nausea,  anaemia,  dropsy,  and  changes  in  the 
urine,  as.  a  rule  recover  completely,  and  are  not  at  any  time  in  real  danger. 

The  development  of  the  cerebral  symptoms — the  stupor,  headache,  sleep- 
lessness, restlessness,  muscular  twitchings,  and  general  convulsions — always 
causes  anxiety,  but  yet  even  of  these  patients  the  larger  number  get  entirely 
well. 

The  cases  with  an  excessive  production  of  pus-cells  differ  in  their  clinical 
history  from  all  the  other  examples  of  acute  exudative  nephritis,  and  as  a  rule 
prove  fatal. 

Treatment. — We  have  to  treat  an  acute  exudative  inflammation  of  which 
the  natural  tendency  is  to  run  its  course  in  four  weeks  and  to  terminate  in 
recovery.  We  have  also  to  treat  the  symptoms  of  this  nephritis — the  scanty 
urine,  dropsy,  vomiting,  ansemia,  and  cerebral  symptoms.  We  have  to  treat 
these  conditions  more  frequently  in  children  than  in  adults,  and  very  often  as 
complicating  an  infectious  disease. 

It  is  to  be  remembered  that,  although  the  quantity  of  urine  voided  is  small, 
its  quality  is  good,  for  it  contains  a  fair  proportion  of  excrementitious  solids  to 
the  ounce  of  fluid ;  that  convulsions  and  coma  belong  to  the  early  days  of  a 
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nephritis,  while  prolonged  anuria  is  accompanied  rather  with  the  typhoid  state  ; 
that  the  excretion  of  urine  must  naturally  relieve  the  congestion  of  the  kidney, 
so  that  it  is  better  for  the  kidney  to  perform  its  functions  than  to  be  at  rest ; 
that  so  long  as  the  congestion  of  the  kidneys  persists  the  quantity  of  the  urine 
will  be  diminished  ;  that  a  considerable  diminution  in  the  quantity  of  urine, 
continued  for  one  or  two  weeks,  is  often  perfectly  well  borne. 

It  is  not,  therefore,  necessary  to  pay  attention  to  the  diminished  quantity 
of  urine,  and  to  try  to  make  the  skin  or  the  intestines  do  the  work  of  the  kid- 
neys ;  it  is  wiser,  by  relieving  the  congestion  of  these  organs,  to  enable  them 
to  do  their  own  work,  knowing  that  the  moment  they  begin  to  do  this  their 
congestion  will  be  still  further  diminished,  and  that,  although  the  nephritis 
still  continues,  the  excretion  of  urine  may  then  be  sufficient. 

Fortunately,  we  have  at  our  command  means  by  which  the  congestion  of 
the  kidney  can  be  diminished — not  completely,  it  is  true,  but  partly  ;  not  for 
any  length  of  time,  but  for  short  periods. 

These  means  are — causing  the  blood  to  collect  at  the  surface  of  the  body 
by  the  application  of  heat  to  the  entire  skin ;  the  use  of  dry  cups  or  wet  cups 
or  heat  over  the  lumbar  region ;  the  empirical  use  of  calomel  or  sulphate  of 
magnesium  in  small  doses,  repeated  at  short  intervals  until  the  bowels  begin  to 
move ;  the  use  of  such  drugs  as  will  diminish  the  increased  arterial  tension. 
While  the  nephritis  is  still  active,  however,  we  do  not  expect  that  by  the  use 
of  any  means  the  urine  will  be  brought  up  to  its  full  normal  quantity,  but 
only  that  a  sufficient  quantity  will  be  passed  to  ensure  the  safety  of  the 
patient. 

The  febrile  movement  in  an  acute  nephritis  requires  no  treatment. 

The  prostration,  loss  of  appetite,  nausea,  and  vomiting  only  call  for  rest  in 
bed  and  a  fluid  diet. 

The  ansemia  ought  unquestionably  to  be  prevented  or  relieved,  but  while 
the  nephritis  is  still  active  I  know  of  no  way  in  which  this  can  certainly  be 
done.  When  convalescence  is  established,  then  the  antemia  readily  improves 
with  the  ordinary  methods  of  treatment. 

The  cerebral  symptoms  are  those  to  which  most  attention  has  been  directed. 
There  can  be  \w  question  that  they  accompany  a  contraction  of  the  arteries 
with  increased  tension  and  labored  action  of  the  heart.  No  matter  what 
views  one  may  entertain  as  to  the  cause  of  this  change  in  the  circulation,  I 
believe  that  treatment  is  best  directed  to  the  arteries  themselves,  rather  than 
to  the  uncertain  cause  of  their  contraction.  Fortunately,  we  possess  drugs 
which  act  promptly  and  efficiently  for  this  purpose.  Of  these  drugs,  the 
most  suitable  are  aconite,  nitro-glycerin,  chloral  hydrate,  and  opium,  prefer- 
ably given  in  small  doses  and  at  regular  intervals  before  the  cerebral  symp- 
toms are  raai'ked,  but  in  large  doses  hypodermically  or  by  the  rectum  to  stop 
a  severe  attack. 

It  is  wise  to  watch  the  condition  of  the  heart  and  arteries,  and  as  soon  as 
the  condition  of  increased  arterial  tension  is  developed,  not  to  wait  for  the 
manifestation  of  the  cerebral  symptoms,  but  to  try  to  relieve  it  at  once. 
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The  way  in  which  we  manage  the  patients,  therefore,  is  as  follows : 
They  are  put  to  bed  or  kept  in  the  house  until  the  nephritis  has  run  its 
course.  They  are  put  on  a  fluid  diet,  preferably  milk,  and  the  skin  of  the 
entire  body  is  cleansed  every  day.  For  many  cases  no  other  treatment  is 
necessary. 

If  vomiting  be  troublesome,  it  can  usually  be  controlled  by  adding  oxalate 
of  cerium  and  bicarbonate  of  sodium  to  the  milk.  For  the  restlessness  and 
sleeplessness  chloral  hydrate,  the  bromides,  or  opium  may  be  employed. 

If  the  nephritis  be  evidently  of  severe  type,  we  apply  heat  to  the  surface 
of  the  body  and  give  either  ^  to  1  grain  of  calomel  or  1  drachm  of  sulphate 
of  magnesium  every  hour,  until  the  patient  has  taken  six  doses  or  the  bowels 
begin  to  move.  This  is  followed  by  1  or  2  drops  of  tincture  of  aconite  every 
hour. 

Throughout  the  disease  we  watch  the  pulse,  and  as  soon  as  it  shows  any 
increased  tension  give  chloral  hydrate  in  doses  of  from  2  to  5  grains  every 
three  hours. 

If  severe  headache,  muscular  twitchings,  or  general  convulsions  occur,  we 
give  chloral  hydrate  in  doses  of  from  5  to  20  grains  by  the  rectum,  or  nitro- 
glycerin in  doses  of  from  ^^-^  to  -^^  of  a  grain  hypodermically,  or  morphine 
in  doses  of  from  ^  to  ^  of  a  grain  hypodermically. 

As  the  nephritis  subsides  the  milk  is  gradually  replaced  by  solid  food,  and 
iron  and  oxygen  are  given. 

Acute  Productive  (or  Diffuse)  Nephritis. 

Definition. — An  acute  inflammation  of  the  kidneys,  characterized  by  exu- 
dation from  the  blood-vessels,  a  growth  of  new  connective  tissue  in  the 
stroma,  and  changes  in  the  glomer,uli. 

Synonyms.  — Acute  Bright's  disease ;  Parenchymatous  nephritis  ;  Croup- 
ous nephritis ;  Glomerulo-nephritis. 

Etiology. — This  is  the  most  serious  and  important  of  the  forms  of  acute 
nephritis,  for  the  reason  that  its  lesions  are  from  the  first  of  a  permanent 
character,  so  that  it  is  apt  to  persist  and  to  be  followed  by  chronic  nephritis. 

It  is  one  of  the  forms  of  scarlatinal  nephritis,  it  occurs  early  and  late  in 
the  course  of  diphtheria,  it  is  the  most  important  variety  of  the  nephritis  of 
pregnancy,  and  it  is  especially  frequent  as  a  primary  nephritis,  with  or  with- 
out a  history  of  exposure  to  cold.  It  is  more  frequent  in  children  and  young 
adults  than  in  older  persons. 

Morbid  Anatomy. — The  kidneys  are  large,  smooth  at  first,  roughened  in 
cases  of  longer  standing.  The  cortical  portion  is  thickened,  white,  or  mottled 
with  yellow  or  red,  or  congested  ;  the  pyramids  are  red. 

In  these  kidneys  we  find  the  same  lesions  as  have  been  described  as  belong- 
ing to  exudative  nephritis,  but  with  two  additional  changes — changes  which 
are  found  in  the  earliest  stages  of  the  inflammation,  and  which  give  tlie  cha- 
racteristic stamp  to  the  lesion  :  first,  a  growth  of  connective  tissue  in  the 
stroma ;  second,  a  growth  of  the  capsule-cells  of  the  Malpighian  bodies. 
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Both  these  changes  do  not  involve  the  whole  kidney,  but  symmetrical  strips 
or  wedges  in  -the  cortex  which  follow  the  line  of  the  arteries.  These  wedges 
are  small  or  large,  few  or  numerous,  regular  or  irregular,  in  the  different  kid- 
neys. But  in  every  wedge  we  find  the  same  general  characters  :  one  or  more 
arteries  of  which  the  walls  are  thickened ;  the  Malpighian  bodies  belonging  to 
this  artery  showing  an  enormous  gro^vth  of  capsule-cells,  with  compression  of 
the  tufts ;  and  running  parallel  to  these  arteries  a  growth  of  connective-tissue 
cells  and  of  basement-substance  in  the  stroma.  Between  the  wedges  we  find 
at  first  only  the  changes  of  exudative  nephritis ;  later,  a  growth  of  diffuse 
connective  tissue.  Sometimes  we  find  these  wedges  small,  symmetrical,  and 
at  considerable  distances  from  each  other ;  more  frequently  they  are  much 
closer  together,  sometimes  even  becoming  continuous. 

If  the  nephritis  be  of  acute  type  and  recent,  the  new  tissue  between  the 
tubes  consists  largely  of  cells ;  if  the  nephritis  be  of  subacute  type  and  longer 
duration,  the  tissue  is  denser  and  has  more  basement-substance.  Where  the 
growth  of  new  tissue  is  abundant  the  tubes  become  small  and  atrophied. 

In  each  wedge  is  one  or  more  of  the  arteries  which  run  up  into  the  cortex 
and  give  off  the  little  branches  ending  in  glomeruli.  The  walls  of  these 
arteries  are  thickened. 

The  glomeruli  belonging  to  these  arteries  become  the  seat  of  changes  of  a 
permanent  character.  There  is  the  same  growth  of  the  cells  covering  the  ves- 
sels, and  of  the  cells  within  them,  as  in  exudative  nephritis,  reaching  even  a 
greater  development.  In  addition,  there  is  a  growth  of  the  cells  lining  the 
capsules  to  such  a  degree  as  to  form  a  mass  of  cells  compressing  the  tuft. 
The  tuft  apparently  never  returns  again  to  its  natural  condition,  but  as  time 
goes  on  the  vessels  are  obliterated,  the  capsule-cells  are  changed  into  connec- 
tive tissue,  and  the  glomeruli  are  finally  transformed  into  little  balls  of  fibrous 
tissue. 

Symptoms. — Of  the  patients  who  suffer  from  this  form  of  nephritis,  a 
certain  number  behave  as  if  they  had  a  simple  exudative  nephritis.  They 
have  a  febrile  movement,  with  more  or  less  prostration ;  stupor,  headache, 
sleeplessness,  restlessness,  muscular  twitchings,  and  general  convulsions ;  dys- 
pnoea, loss  of  appetite,  nausea,  and  vomiting ;  a  pulse  of  high  tension  with 
exaggerated  heart  action,  or  hypertrophy  of  the  left  ventricle,  dropsy,  and 
anaemia.  The  urine  is  scanty  or  suppressed,  it  is  colored  by  blood,  and  con- 
tains much  albumin  and  many  casts.  They  are,  however,  much  more  likely 
to  die  within  a  few  days  or  a  few  weeks  than  if  the  nephritis  were  of  simple 
exudative  type. 

The  patient,  instead  of  dying,  may  at  the  end  of  about  four  weeks  appar- 
ently recover,  and  all  the  constitutional  symptoms  disappear.  It  Avill,  how- 
ever, be  found  that  the  albumin  and  casts  persist  in  the  urine ;  after  weeks  or 
months  renal  symptoms  again  appear,  and  the  case  takes  on  the  characters  of 
a  chronic  nephritis. 

Of  much  more  frequent  occurrence  are  the  cases  in  which  the  invasion 
of  the  symptoms  is  less  violent.     The  urine  is  only  moderately  diminished  in 
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quantity,  it  often  contains  no  blood,  there  is  a  good  deal  of  albumin,  but  the 
casts  are  not  numerous. 

Some  of  the  patients  complain  at  first  of  nothing  but  the  dropsy  of  the  legs. 
They  continue  to  eat  well,  feel  well,  and  attend  to  their  work.  In  others, 
anaemia,  headache,  sleeplessness,  dyspnoea,  nausea,  vomiting,  or  diarrhoea  are 
present  in  addition  to  the  dropsy.  The  patients  do  not  feel  well  or  disposed 
to  exert  themselves,  and  yet  many  of  them  are  not  confined  to  bed. 

Beginning  in  this  way,  some  of  the  patients  get  steadily  worse.  The  dropsy 
involves  more  and  more  of  the  body,  they  lose  flesh  and  strength,  the  anaemia 
becomes  more  profound,  they  may  have  attacks  of  contraction  of  the  arteries 
with  general  convulsions,  or  may  pass  into  the  condition  of  alternating  delir- 
ium and  stupor  with  a  feeble  pulse.  Many  months,  however,  elapse  before  the 
fatal  termination  of  the  disease  is  reached. 

In  other  cases  the  first  attack  lasts  but  a  few  weeks,  and  the  patients, 
except  for  the  changes  in  their  urine,  seem  to  be  well.  After  weeks  or 
months,  however,  another  attack  with  the  same  symptoms  comes  on  ;  then, 
after  another  interval  of  apparent  recovery,  another  attack ;  and  so  the  case 
progresses  until  finally  an  attack  comes  which  proves  fatal.  It  is  only  the  first 
attack  in  these  patients  which  can  be  regarded  as  an  example  of  an  acute 
nephritis.  As  the  disease  goes  on  it  must  be  looked  upon  as  a  chronic 
nephritis  with  exacerbations,  and  the  specific  gravity  of  the  urine  will  stead- 
ily be  lowered. 

Prognosis. — An  acute  productive  nephritis  usually  •  terminates  fatally. 
It  may  either  destroy  life  in  its  character  of  an  acute  inflammation,  or  by  so 
damaging  the  kidneys  that  chronic  inflammation  is  sure  to  follow.  But  yet 
the  prognosis  is  not  altogether  unfavorable ;  in  many  patients  life  and  fair 
health  can  be  prolonged  for  many  years ;  in  a  few  entire  recovery  seems  to 
take  place. 

Treatment. — In  those  cases  in  which  the  disease  behaves  like  an  acute 
exudative  nephritis  the  indications  for  treatment  are  the  same  as  in  the  latter 
disease,  although  the  results  are  not  as  satisfactory.  In  these  patients  it  is  of 
great  importance  to  insist  on  prolonged  residence  in  a  proper  climate  after  the 
the  subsidence  of  the  acute  symptoms. 

In  the  cases  which  begin  more  subacutely,  with  dropsy,  anaemia,  and  dis- 
turbances of  the  stomach,  the  nephritis  does  not  require  active  treatment ;  the 
application  of  heat  to  the  surface  of  the  body  and  the  use  of  calomel,  sulphate 
of  magnesium,  or  aconite  is  not  necessary.  Rest  in  bed  at  first,  and  residence 
in  a  proper  climate  later,  have  more  effect  on  the  nephritis  than  has  anything 
else.  Too  much  stress  cannot  be  laid  upon  the  importance  of  the  selection  of 
a  suitable  climate — generally  a  warm,  dry,  equable  climate,  where  the  patient 
can  lead  an  out-of-door  life. 

The  patient  should  at  first  be  kept  on  milk  alone,  but  this  must  not  be  con- 
tinued for  too  long  a  time ;  after  a  few  weeks  tlie  milk  is  to  be  gradually 
replaced  by  solid  food.  The  excessive  use  of  mineral  waters  is  to  be  avoided. 
As  regards  the  effect  of  drugs  on  the  nephritis,  opium  and  digitalis,  given 
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separately  or  together  in  small  doses,  are  the  only  ones  which  have  seemed  to 
me  to  give  any  positive  results.  The  regular  use  of  the  hot  pack  is  of  much 
service. 

The  anaemia  is  always  marked,  and  an  examination  of  the  blood  shows  a 
diminution  in  the  quantity  of  htemoglobin  and  in  the  number  of  the  red 
blood-cells.  The  most  efficient  treatment  for  this  is  the  internal  use  of  iron, 
the  inhalation  of  oxygen,  massage,  out-door  exercise,  and  the  relief  of  consti- 
pation.   In  bad  cases  the  anaemia  cannot  be  improved. 

The  dropsy  nearly  always  requires  treatment.  It  is,  as  a  rule,  easier  to  get 
rid  of  it  if  the  patients  are  kept  in  bed.  Indeed,  in  a  number  of  cases  rest  in 
bed  and  a  milk  diet  will  cause  the  dropsy  to  disappear  without  other  treatment. 
Often,  however,  the  dropsy  is  extensive  and  persistent ;  then  we  employ  diur- 
etics, cathartics,  and  diaphoretics,  puncture  the  skin,  and  tap  the  serous  cavities. 
It  must  be  confessed  that  in  some  cases  we  are  unable  to  control  the  dropsy  at 
all. 

The  condition  of  the  arteries  and  of  the  left  ventricle  of  the  heart  must  be 
watched  throughout  the  disease.  Contraction  of  the  arteries  calls  for  nitro- 
glycerin, chloral  hydrate,  opium,  or  potassium  iodide;  a  feeble  heart  demands 
digitalis,  calfeine,  or  strophanthus. 

The  quantity  of  urea  excreted  daily  tells  us  much  concerning  the  progress 
of  the  nephritis. 

When  the  patient  passes  into  the  condition  of  prostration,  delirium,  and 
stupor,  with  a  feeble  heart,  we  know  that  treatment  is  unavailing  and  that 
death  will  soon  follow. 

Cheonic  Productive  (or  Diffuse)  Nephritis  with  Exudation. 

Definition. — A  chronic  inflammation  of  the  kidney  attended  with  a  growth 
of  new  connective  tissue  in  the  stroma,  permanent  changes  in  the  glomeruli, 
degeneration  of  the  renal  epithelium,  exudation  from  the  blood-vessels,  and 
sometimes  changes  in  the  walls  of  the  arteries. 

Synonyms.  — Chronic  Bright's  disease  ;  Chronic  parenchymatous  nephritis  ; 
Chronic  glomerulo-nephritis ;  Waxy  kidney ;  Large  white  kidney ;  Chronic 
dilFuse  nephritis ;  Interstitial  nephritis ;  Chronic  desquamative  nephritis. 

Although  it  is  convenient  to  describe  two  forms  of  chronic  nephritis — one 
with  exudation  and  one  without — yet  it  must  be  remembered  that  these  are  not 
separate  lesions  of  the  kidneys,  but  varieties  of  the  same  lesion.  For  in  all 
these  kidneys  one  form  of  inflammation — the  productive,  with  the  formation 
of  new  tissue — is  present.  The  exudation  from  the  vessels  is  something  which 
is  added  to  this,  but  does  not  change  it. 

In  speaking  of  the  exudation  of  serum  from  the  vessels  and  its  presence  in 
the  urine,  we  speak  of  it  as  it  occurs  during  the  whole  course  of  the  disease, 
and  not  as  it  occurs  for  short  periods.  We  mean  that  in  an  exudative  chronic 
nephritis  there  is  usually  a  large  quantity  of  albumin  in  the  urine,  but  that  in 
the  protracted  cases  there  may  be  periods  during  which  the  albumin  dimin- 
ishes or  entirely  disappears.    In  the  same  way,  in  a  non-exudative  nephritis 
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there  may  be  periods  daring  which  -albumin  is  present  in  considerable  quan- 
tities. Generally  speaking,  the  character  of  the  clinical  symptoms  will  vary 
with  the  presence  or  absence  of  the  albumin. 

Etiology. — This  form  of  nephritis  occurs  very  frequently  as  a  primary 
disease  in  young  and  middle-aged  adults.  It  follows  acute  diffuse  nephritis, 
chronic  congestion,  and  chronic  degeneration  of  the  kidney.  It  may  compli- 
cate syphilis,  chronic  phthisis,  chronic  endocarditis,  prolonged  suppuration,  and 
chronic  inflammation  of  the  bones  and  joints. 

Morbid  Anatomy. — The  kidneys  are  usually  large,  with  smooth,  rough- 
ened, or  nodular  surfaces.  Less  frequently  they  are  small,  with  a  white  cortex, 
or  may  even  resemble  a  normal  kidney. 

There  is  a  very  extensive  growth  of  connective  tissue  in  the  cortex  ;  the 
renal  epithelium  is  swollen,  granular,  degenerated,  fatty,  broken,  or  flattened ; 
the  tubes  contain  coagulated  matter,  cast  matter,  or  blood  ;  the  cortex  tubes  are 
atropliied  in  some  places,  dilated  in  others. 

The  glomeruli  are  changed  in  several  different  ways : 

1.  There  is  a  growth  of  the  capsule-cells  in  such  numbers  that  they  com- 
press the  tufts.  The  cells  covering  the  capillaries  are  also  increased  in  size 
and  number.  The  capsule-cells  may  finally  be  changed  into  connective  tissue 
and  the  tufts  become  atrophied. 

2.  The  glomeruli  are  of  large  size  ;  the  cells  covering  the  capillaries  are 
increased  in  number,  so  that  the  outlines  of  the  capillaries  are  lost,  but  yet  the 
capillaries  are  not  compressed  nor  the  glomeruli  atropliied. 

3.  There  is  a  growth  of  the  cells  which  cover  the  capillaries  and  of  the 
cells  within  them.  Of  the  cells  which  cover  the  capillaries,  the  cell-bodies 
become  very  large,  the  capillaries  are  compressed,  and  the  glomeruli  eventually 
become  atrophied. 

4.  The  walls  of  the  capillary  vessels  become  the  seat  of  waxy  degeneration, 
while  the  cells  which  cover  them  are  increased  in  size  and  number. 

5.  If  the  nephritis  follows  chronic  congestion,  the  capillaries  are  dilated, 
and  there  is  an  increase  in  the  size  and  number  of  the  cells  which  cover  the 
capillaries. 

The  arteries  remain  michanged,  or  they  ai'e  the  seat  of  obliterating  endarte- 
ritis, or  there  is  a  symmetrical  thickening  of  all  the  coats  of  the  artery,  or  all 
the  coats  of  the  artery  ai'e  thickened  and  converted  into  a  uniform  mass  of 
dense  connective  tissue,  or  there  is  waxy  degeneration  of  the  walls  of  the 
artery. 

Symptoms. — The  urine  varies  in  quantity  at  different  times.  When  the 
nephritis  is  most  quiescent  the  quantity  of  urine  is  normal.  During  the 
exacerbations  of  the  nephritis  the  urine  is  scanty  or  suppressed.  When  the 
patients  are  doing  badly,  often  when  they  are  dropsical,  the  quantity  of  urine 
is  very  much  increased. 

The  specific  gravity  and  the  proportion  of  urea  to  the  ounce  of  urine  slowly 
diminish.  In  the  cases  of  shorter  duration  the  specific  gravity  is  apt  to  run 
between  1.012  and  1.020.    In  the  very  chronic  cases  it  will  be  between  1.001 
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and  1.005.  A  very  low  specific  gravity  indicates  a  large  growth  of  connective 
tissue  in  the  stroma  of  the  cortex  or  waxy  degeneration  of  the  capillaries  of 
the  glomeruli. 

The  urine  always  contains  albumin  and  casts.  During  the  active  periods 
of  the  disease  the  quantity  of  albumin  is  very  large ;  during  its  quiescent 
period  it  is  smaller,  and  at  times  may  entirely  disappear.  The  number  of 
casts  varies  in  proportion  to  the  quantity  of  albumin,  but  occasional  excep- 
tions to  this  rule  are  seen. 

Dropsy  may  be  considered  a  constant  symptom  of  chronic  exudative 
nephritis.  It  is  rare  to  find  a  patient  who  goes  through  the  disease  without 
exhibiting  it.  It  may  be  developed  at  any  time  in  the  disease,  continue 
uninterruptedly,  or  occur  only  in  attacks.  A  peculiar  pallor  of  the  skin 
and  white  color  of  the  sclerotic  is  seldom  absent,  and  is  quite  characteristic 
of  the  disease.  It  corresponds  to  a  diminution  in  the  quantity  of  hsemoglobin 
and  in  the  number  of  the  red  blood-cells.  These  changes  in  the  blood  are  not, 
as  a  rule,  far  advanced  ;  but  sometimes  they  are,  and  some  cases  even  die  with 
the  symptoms  of  pernicious  ansemia. 

Many  of  the  patients  are  troubled  with  headache  and  sleeplessness.  Acute 
ursemic  attacks,  with  contraction  of  the  arteries,  convulsions,  etc.,  may  occur 
in  the  course  of  a  chronic  exudative  nephritis,  but  they  are  of  very  much  more 
frequent  occurrence  with  the  non-exudative  form  of  the  disease. 

Chronic  uraemia,  on  the  contrary,  is  one  of  the  ordinary  ways  in  which  an 
exudative  nephritis  proves  fatal.  The  patients  pass  into  a  condition  of  alter- 
nating delirium  and  stupor,  with  a  rajjid,  feeble,  soft  pulse. 

Simple  neuro-retinitis  or  nephritic  retinitis  are  developed  in  a  moderate 
number  of  cases. 

Dyspnoea  is  a  nearly  constant  symptom,  but  it  is  not  always  the  same  kind 
of  dyspnoea  nor  always  produced  by  the  same  cause.  It  may  be  due  to  hydro- 
thorax,  to  oedema  of  the  lungs,  to  contraction  of  the  arteries,  or  to  failure  of 
of  the  heart's  action. 

In  many  patients  the  dyspnoea  due  to  contraction  of  the  arteries  or  to  fail- 
ure of  the  heart's  action  is  the  fii'st  symptom  which  attracts  attention.  It  is  a 
dyspnoea  which  comes  on  in  attacks,  especially  at  night  and  in  the  early  morn- 
ing, and  is  worse  when  the  patient  lies  down.  It  often  begins  while  the 
patient  is  apparently  in  good  health,  but  it  is  a  sure  premonition  of  seri- 
ous disease. 

A  catarrhal  bronchitis  with  cough  and  expectoration  is  often  present. 

Loss  of  appetite,  nausea,  and  vomiting  are  frequent  symptoms. 

The  heart  is  often  aifected.  There  may  be  hypertrophy  of  the  left  ven- 
tricle, dilatation  of  both  ventricles,  chronic  endocarditis,  myocarditis,  or  a 
feeble  heart. 

Course  of  the  Disease. — There  is  hardly  any  limit  to  the  variations  of 
the  disease,  but  the  most  constant  symptoms  are  anaemia,  dropsy,  and  albumin 
in  the  urine. 

1.  There  are  cases  in  which  the  symptoms  are  nearly  continuous  ;  the  patients 
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get  steadily  worse,  and  die  within  one  or  two  years.  The  ansemia,  the  dropsy, 
and  the  albumin  are  constantly  present,  and  the  patients  die  with  dropsy  or 
with  chronic  urfemia. 

2.  There  are  cases  in  which  the  anaemia,  the  dropsy,  and  the  dyspnoea  come 
on  in  attacks  which  last  for  weeks  or  months.  Between  the  attacks  the 
patients  are  comparatively  well,  often  able  to  work,  although  the  urine  always 
contains  albumin. 

3.  There  are  cases  in  which  a  number  of  years  before  death  the  patient  has 
an  attack  of  dropsy,  etc.,  from  which  he  apparently  recovers  and  goes  on  able 
to  work,  but  with  urine  of  low  specific  gravity,  which  sometimes  contains 
albumin.  After  an  interval  of  many  years  comes  the  fatal  attack,  with  all  the 
characteristic  symptoms. 

4.  There  are  cases  which  for  years  have  no  symptoms  but  pallor  of 
the  skin  and  urine  of  low  specific  gravity  containing  albumin.  These  patients 
often  for  a  long  time  feel  so  well  that  they  cannot  understand  that  they  have  a 
serious  disease. 

5.  There  are  cases  in  which  the  first  symptom  is  the  attack  of  spasmodic 
dyspnoea,  the  patients  otherwise  feeling  well.  It  may  be  months  or  years 
before  the  other  symptoms  are  developed. 

6.  There  may  be  a  history  of  chronic  endocarditis  lasting  for  years  before 
the  renal  symptoms  are  developed. 

7.  Some  cases  apparently  recover  from  the  disease. 

The  prognosis  is  bad,  but  life  may  be  prolonged  for  many  years  with 
but  few  symptoms,  and  recovery  seems  to  be  possible. 

Treatment. — As  the  urine  of  these  patients  contains  less  than  the  normal 
quantity  of  urea,  they  need  to  pass  more  than  the  normal  quantity  of  urine ; 
about  sixty  ounces  of  urine  a  day  seems  to  be  the  proper  quantity  for  them. 
Any  considerable  diminution  or  increase  in  the  quantity  of  urine  is  to  be 
rectified  by  regulating  the  diet  and  the  ingestion  of  fluids,  the  action  of  the 
heart,  and  the  contraction  of  the  arteries. 

For  the  relief  of  the  dropsy  we  use  rest  in  bed,  limitation  of  the  quantity 
of  fluids  taken,  cardiac  stimulants  or  arterial  dilators,  diuretics,  cathartics,  or 
diaphoretics.  It  may  be  necessary  to  puncture  the  skin  or  to  tap  the  serous 
cavities. 

The  anaemia  requires  from  time  to  time  the  use  of  iron. 

If  the  patients  are  troubled  with  headache  and  sleeplessness,  the  treatment 
depends  upon  the  condition  of  the  heart  and  arteries.  With  a  feeble  heart 
and  dilated  arteries  we  use  the  cardiac  stimulants.  With  contracted  arteries 
we  use  nitro-glycerin,  chloral  hydrate,  potassium  iodide,  or  opium. 

Attacks  of  general  convulsions,  muscular  twitchings,  or  coma  usually 
accompany  contraction  of  the  arteries,  and  are  to  be  treated  by  the  arterial 
dilators. 

The  condition  of  alternating  delirium  and  stupor,  with  or  without  muscu- 
lar twitchings  and  convulsions,  but  with  dilated  arteries,  is  not  easily  benefited 
by  treatment.    The  most  efficient  measure  is  the  daily  use  of  the  hot  pack. 
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The  dyspnoea  which  accompanies  contracted  arteries  requires  the  use  of  the 
arterial  dilators ;  that  which  is  due  to  a  feeble  heart  calls  for  the  cardiac  stim- 
ulants ;  that  which  depends  upon  cedema  of  the  lungs  or  fluid  in  the  pleural 
cavities  is  met  by  the  treatment  for  dropsy.  Contraction  of  the  arteries,  which 
continues  in  spite  of  the  use  of  the  arterial  dilators,  can  sometimes  be  relieved 
by  calomel. 

The  loss  of  appetite,  nausea,  and  vomiting  may  call  for  a  fluid  diet,  the 
use  of  the  alkalies  or  of  oxalate  of  cerium,  sometimes  for  the  washing  out  of 
the  stomach. 

As  regards  the  general  management  of  the  patients,  the  rule  is  that,  when 
the  dropsy  and  other  symptoms  are  pronounced,  the  patients  are  to  be  kept  in 
bed  and  on  a  fluid  diet,  but  that  whenever  it  is  possible  they  should  have  solid 
food  and  an  out-of-door  life.  The  good  effects  of  a  prolonged  residence  in  a 
warm,  dry  climate  are  often  very  marked. 

Chronic  Productive  (or  Diffuse)  Nephritis  without  Exudation. 

Definition. — A  chronic  inflammation  of  the  kidney  attended  with  a  growth 
of  new  connective  tissue  in  the  stroma,  permanent  changes  in  the  glomeruli, 
degeneration  of  the  renal  epithelium,  and  sometimes  changes  in  the  walls  of 
the  arteries. 

Synonyms.  — Chronic  Bright's  disease  ;  Cirrhosis  of  the  kidney  ;  Granu- 
lar degeneration  ;  Interstitial  nephritis ;  Chronic  indurative  nephritis ;  the 
Arterio-sclerotic  kidney. 

Etiology. — This  form  of  nephritis  belongs  to  persons  over  twenty  years 
of  age.  It  seems  to  be  caused  by  chronic  alcoholism,  chronic  lead-poisoning, 
gout,  and  by  the  same  conditions  as  those  which  cause  emphysema,  endocardi- 
tis, endarteritis,  and  cirrhosis  of  the  liver.  It  follows  chronic  congestion  of 
the  kidney,  hydronephrosis,  and  chronic  pyelitis. 

Morbid  Anatomy. — The  larger  number  of  the  affected  organs  are  found 
after  death  to  be  diminished  in  size ;  the  two  kidneys  together  may  not  weigh 
more  than  two  ounces.  The  capsules  are  adherent,  the  surfaces  are  rough- 
ened or  nodular,  the  ^cortex  is  thin  and  of  a  red  or  gray  color.  A  consider- 
able number  do  not  differ  in  their  size  or  appearance  from  normal  kidneys, 
except  that  the  capsules  are  adherent  and  the  surfaces  roughened.  A  few  of 
these  kidneys  are  large,  weighing  together  from  sixteen  to  thirty-two  ounces, 
with  smooth  or  nodular  surfaces  and  a  cortex  of  red,  gray,  or  white  color. 
If  the  nephritis  follows  chronic  congestion,  the  kidneys  remain  hard,  but  the 
cortex  becomes  thinned,  the  capsules  adherent,  and  the  surface  roughened. 

There  is  a  growth  of  new  connective  tissue  in  the  cortex,  and  also  in 
the  pyramids,  which  becomes  more  and  more  marked  as  the  disease  goes 
on.  In  the  cortex  the  new  tissue  follows  the  distribution  of  the  normal  sub- 
capsular areas  of  connective  tissue,  is  in  the  form  of  irregular  masses,  or  is 
distributed  diffusely  between  the  tubes.  In  the  pyramids  the  growth  of  new 
connective  tissue  is  diffuse. 
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The  tubes,  both  in  the  cortex  and  pyramids,  undergo  marked  changes. 
Those  included  in  the  masses  of  connective  tissue  are  diminished  in  size ; 
their  epithelium  is  flattened  ;  some  contain  cast  matter,  many  are  obliterated. 
The  tubes  between  the  masses  of  new  connective  tissue  are  more  or  less 
dilated ;  their  epithelium  is  flattened,  cuboidal,  swollen,  degenerated,  or  fatty. 
The  dilatation  of  the  tubes  may  reach  such  a  point  as  to  form  cysts  of  some 
size,  which  contain  fluid  or  coagulated  matter.  These  cysts  follow  the  lines 
of  groups  of  tubes  or  are  situated  near  the  capsules. 

Of  the  glomeruli  a  certain  number  remain  of  normal  size,  but  with  the 
tuft-cells  swollen  or  multiplied.  Many  others  are  found  in  all  stages  of  atro- 
phy, until  they  are  converted  into  little  fibrous  balls.  The  atrophy  seems  to 
depend  partly  on  the  growth  of  tuft-cells  and  intracapillary  cells,  partly  on 
the  thickening  of  the  capsules,  partly  on  the  occlusion  of  the  arteries.  If  the 
chronic  nephritis  follows  chronic  congestion,  the  glomeruli  remain  large,  but 
with  a  marked  growth  of  tuft-cells ;  or  they  become  atrophied,  but  with  the 
dilatation  of  the  capillaries  still  evident.  The  capillaries  of  the  glomeruli 
may  be  the  seat  of  a  waxy  degeneration. 

The  arteries  exhibit  the  same  changes  as  are  found  in  chronic  exudative 
nephritis. 

Complicating  Lesions. — Hypertrophy  of  the  left  ventricle  of  the  heart 
is  frequently  caused  by  exudative  nephritis,  but  still  more  frequently  by  the 
non-exudative  form ;  but  it  must  be  admitted  that  such  an  hypertrophy, 
although  frequent,  is  not  constant — that  both  with  exudative  and  non-exuda- 
tive nephritis  there  may  be  no  change  in  the  wall  of  the  left  ventricle.  The 
hypertrophy  of  the  wall  of  the  ventricle  may  after  a  time  be  succeeded  by 
dilatation,  or  chronic  degeneration,  or  myocarditis. 

Chronic  endocarditis  is  very  frequently  associated  with  chronic  Bright's 
disease.  The  valvular  lesions  may  cause  chronic  congestion,  chronic  degen- 
eration, or  chronic  nephritis ;  or  the  same  patient  may  suffer  from  chronic 
endocarditis  and  either  form  of  chronic  nephritis,  the  lesions  associated  possi- 
bly due  to  the  same  causes,  but  not  dependent  on  each  other. 

Pulmonary  emphysema,  chronic  endarteritis,  and  cirrhosis  of  the  liver,  all 
of  them  examples  of  chronic  productive  inflammation,  'frequently  accompany 
chronic  nephritis. 

With  the  endarteritis  comes  the  additional  danger  of  cerebral  hfemor- 
rhage. 

Patients  suffering  with  chronic  nephritis  are  more  liable  than  are  other 
persons  to  attacks  of  pericarditis,  bronchitis,  and  gastric  catarrh. 

Symptoms. — The  typical  urine  of  chronic  non-exudative  nephritis  is  a 
urine  increased  in  quantity,  of  a  specific  gravity  of  about  1.010,  containing  a 
diminished  quantity  of  urea,  without  albumin  or  casts,  or  with  a  trace  of 
albumin  and  a  very  few  casts,  except  during  exacerbations  of  the  nephritis, 
when  the  quantity  of  albumin  and  the  number  of  casts  may  be  considei'able. 
Very  important  modifications  of  the  urine  are,  however,  of  ordinary  occur- 
rence.   It  is  quite  possible,  with  nephritis  of  this  type  far  fidvanced,  to  have 
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urine  not  below  1.023  in  specific  gravity,  and  without  albumin  or  casts.  In 
such  cases  the  diagnosis  has  to  be  made  without  reference  to  the  urine.  On 
the  other  hand,  there  are  cases  in  which  the  specific  gravity  of  the  urine  falls 
very  low,  almost  to  1.000,  either  with  or  without  waxy  degeneration  of  the 
vessels.  There  are  cases  in  which  the  quantity  of  urine  is  very  much  in- 
creased, several  quarts  in  the  twenty-four  hours.  During  the  attacks  of 
contraction  of  the  arteries,  to  which  these  patients  are  liable,  the  urine  may 
be  diminished  to  a  few  ounces  or  even  suppressed. 

In  a  great  many  of  the  cases  cerebral  symptoms  are  developed  at  some  time 
in  the  course  of  the  disease.  Headache  and  sleeplessness  are  often  present,  the 
headache  sometimes  so  severe  and  continuous  that  the  patient  is  nearly  mania- 
cal ;  or  instead  the  headache  there  are  neuralgic  pains  in  different  parts  of 
the  body. 

Muscular  twitchings  and  general  convulsions  are  much  more  serious  ;  they 
may  be  an  early  symptom  or  not  occur  until  late  in  the  disease. 

Hemiplegia,  with  or  without  aphasia,  may  be  the  first  symptom  to  call 
attention  to  the  nephritis,  or  may  not  occur  until  late  in  the  disease.  The  inva- 
sion of  the  hemiplegia  is  sudden,  and  is  usually  accompanied  by  coma.  There 
is  loss  of  motion  alone  or  of  both  motion  and  sensation.  The  hemiplegia, 
coma,  and  aphasia  may  continue  up  to  the  time  of  the  patient's  death  or  disap- 
pear after  a  few  hours  or  days.  In  the  latter  case  the  patient  may  have  several 
such  attacks.  These  attacks  have  been  ascribed  to  localized  oedema  of  the 
brain.  In  the  cases  which  I  have  seen  there  were  no  changes  in  the  brain- 
tissue,  but  the  cerebral  arteries  were  damaged  by  chronic  .endarteritis. 

Delirium,  mild  or  violent,  stupor,  and  coma  may  come  on  in  sudden  attacks 
or  be  developed  slowly  and  gradually. 

When  these  cerebral  symptoms  come  on  in  attacks,  the  arteries  are  con- 
tracted, the  temperature  is  raised,  and  the  patients  are  said  to  suffer  from  acute 
uraemia.  Very  often  they  recover  from  a  number  of  these  attacks.  In  the 
fatal  attacks  the  pulse  often  loses  its  tension,  but  becomes  rapid  and  feeble,  and 
the  patients  die  comatose,  with  a  feeble  heart. 

Instead  of  such  acute  attacks  of  cerebral  symptoms,  delirium  and  stupor 
may  come  on  gradually  in  persons  already  much  reduced  by  the  kidney  dis- 
ease. The  temperature  is  then  apt  to  be  below  the  normal,  and  the  pulse  is 
rapid  and  feeble. 

Temporary  blindness,  neuro-retinitis,  or  nephritic  retinitis  are  developed  in 
a  moderate  number  of  these  patients. 

Chronic  bronchitis  and  emphysema  very  frequently  exist,  and  their  symp- 
toms often  form  a  large  part  of  the  clinical  history. 

The  left  ventricle  of  the  heart  is  constantly  hypertrophied.  This  by  itself 
gives  no  symptoms ;  but  if  the  arteries  become  contracted,  or  if  the  hyper- 
trophied heart  becomes  feeble,  then  disturbances  of  the  circulation  are  estab- 
lished which  cause  serious  symptoms. 

In  the  same  way,  the  complicating  endocarditis  which  so  often  exists  gives 
no  trouble  until  tljp  valves  are  a  good  deal  changed,  or  the  ventricles  dilated, 
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or  the  heart's  action  altered,  or  the  arteries  contracted  ;  then  the  circulation  is 
interfered  with,  and  the  resnlts  of  venous  congestion  of  different  parts  of  the 
body  show  themselves. 

Dyspnoea  is  a  very  frequent  symptom,  often  the  first  symptom  noticed  by 
by  the  patient.  It  is  a  spasmodic  dyspnoea  coming  on  in  attacks  which  last 
for  minutes,  hours,  or  days.  It  is  made  worse  by  mental  or  bodily  exertion 
or  by  the  recumbent  position.  It  does  not  resemble  pulmonary  asthma. 
It  is  apparently  due  to  the  association  of  changes  in  the  arteries  and  in 
the  heart.  With  contraction  of  the  arteries  alone  or  with  a  feeble  heart 
alone  no  dyspnoea  may  exist ;  but  if  the  contraction  of  the  arterties  be  so  great 
that  the  hypertrophied  and  laboring  heart  is  unable  to  overcome  the  obstruc- 
tion, or  if  with  the  contracted  arteries  the  heart  become  dilated  or  feeble, 
then  the  attacks  of  dyspnoea  begin.  At  first  the  attacks  are  not  severe  and 
are  of  short  duration,  but  if  the  mechanical  conditions  which  cause  them  can- 
not be  controlled,  they  become  longer  and  more  distressing. 

Perhaps  the  most  striking  examples  of  this  dyspnoea  are  in  the  patients  in 
whom  it  is  the  first  symptom  of  the  nephritis.  They  are  apt  to  be  middle-aged  or 
elderly  men,  often  engaged  in  large  financial  or  commercial  enterprises.  They 
profess  that  they  feel  quite  well  and  that  they  can  attend  to  their  affairs  per- 
fectly, but  that  they  are  very  much  annoyed  because  early  every  morning  they 
have  an  attack  of  asthma.  In  spite  of  their  professions  of  good  health,  it  is 
evident  that  they  are  pale  and  that  they  have  dyspnoea  on  exertion.  The  heart 
is  found  to  be  enlarged,  with  or  without  a  murmur  ;  its  action  is  either  labored 
or  feeble.  The  pulse  is  tense.  The  urine  is  of  a  specific  gravity  of  1.010  to 
1.030;  it  contains  no  albumin  or  only  a  trace.  In  the  earlier  stages  of  the 
disease  this  dyspnoea  can  be  controlled,  but  later  on  it  is  more  distressing  and 
difficult  to  remedy. 

The  stomach  may  become  the  seat  of  catarrhal  gastritis  or  of  spasmodic 
vomiting ;  but  in  some  patients  it  continues  to  perform  its  functions  fairly 
well. 

Dropsy,  as  a  rule,  is  absent  with  non-exudative  nephritis,  unless  it  be  com- 
plicated by  chi'onic  endocarditis  or  cirrhosis  of  the  liver. 

Profuse  bleeding  from  atrophied  kidneys  has  been  described  by  Bowlby  in 
three  cases. 

In  all  cases,  after  a  time,  the  nephritis  exerts  its  effects  upon  the  nutrition  of 
the  patient,  and  the  flesh  and  strength  are  diminished.  On  the  other  hand,  the 
patients  do  not  become  as  pale  as  they  do  in  exudative  nephritis. 

Course  of  the  Disease. — It  is  characteristic  of  the  chronic  productive 
inflammation  of  the  lungs,  the  heart,  the  arteries,  the  liver,  and  the  kidneys 
that,  while  they  often  exist  as  serious  and  fatal  diseases,  they  also  frequently 
exist  as  lesions  that  do  not  interfere  Avith  general  good  health  and  long  life. 
This  seems  to  depend,  in  a  part  at  least,  on  the  rapidity  with  which  the 
inflammatory  changes  in  these  different  parts  of  the  body  are  developed.  If 
they  are  developed  slowly  enough,  the  functions  of  the  organ  continue  to  be 
performed,  in  spite  of  the  new  growth  of  connective  tissue  in  it. 
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So,  with  the  kidneys,  it  is  comaion  enough  to  find  chronic  non-exudative 
nephritis  far  advanced  in  persons  who  die  from  accident  or  intercurrent  disease, 
and  have  never  given  symptoms  of  renal  disease. 

In  the  same  way,  we  can  often  observe  for  years  persons  who  have  urine  of 
low  specific  gravity,  an  hypertrophied  left  ventricle  of  the  heart,  and  occa- 
sionally some  increase  of  tension  in  the  arteries,  and  yet  who  habitually  enjoy 
very  fair  health. 

Yet  these  same  persons,  if  they  are  attacked  with  pneumonia  or  pericar- 
ditis or  suffer  from  a  severe  accident,  will  often  develop  serious  or  even  fatal 
renal  symptoms. 

A  very  common  form  for  the  disease  to  take  is  that  of  attacks  which  are 
repeated  a  number  of  times,  each  attack  worse  than  the  preceding,  and  the  gen- 
eral health  more  and  more  impaired  between  the  attacks.  During  the  attacks 
there  are  cerebral  symptoms  more  or  less  severe — headache,  sleeplessness,  delir- 
ium, stupor,  coma,  convulsions.  Dyspnoea  may  be  present  or  absent.  The 
arteries  are  contracted,  the  pulse  tense.  There  is  loss  of  appetite,  nausea, 
and  vomiting.  The  urine  is  of  low  specific  gravity  and  usually  contains  albu- 
min. Between  the  attacks  the  patients  at  first  seem  to  be  fairly  well,  but  later 
they  gradually  lose  flesh  and  strength.  The  urine  between  the  attacks  is  of 
low  specific  gravity  and  contains  little  or  no  albumin.  They  finally  die  in  one 
of  the  attacks,  feeble  and  emaciated. 

In  some  of  the  patients  spasmodic  dyspnoea  is  the  first  symptom.  This  can 
often  be  controlled  for  months  or  years,  and  the  patients  then  seem  to  be  well. 
After  a  time,  however,  it  is  more  difficult  to  manage,  and  other  renal  symp- 
toms are  added. 

In  some  cases  there  are  no  symptoms  for  a  long  time,  so  that  persons  appar- 
ently in  good  health  are  attacked  without  warning  by  convulsions,  coma,  delir- 
ium, or  hemiplegia.  They  may  die  in  the  first  attacks  or  live  to  go  through 
subsequent  ones. 

In  some  cases  the  only  symptoms  up  to  the  time  of  the  patient's  death  are 
gradual  loss  of  flesh  and  strength  and  disturbances  of  digestion,  the  patient 
dying  feeble  and  emaciated.  These  cases  are  hard  to  diagnosticate,  unless  the 
specific  gravity  of  the  lu'ine  be  low  and  a  little  albumin  present.  Otherwise 
there  is  nothing  to  draw  attention  to  the  kidneys  as  the  cause  of  the  illness. 
Loss  of  eyesight  from  nephritic  neuro-retinitis  may  be  the  first  symptom. 

The  patients  may  suffer  from  the  symptoms  of  cardiac  disease  for  years  be- 
fore congestion  or  degeneration  of  the  kidney  is  succeeded  by  chronic  nephritis. 

In  many  cases  the  course  of  the  nephritis  is  modified  by  the  complicating 
emphysema,  phthisis,  endocarditis,  endarteritis,  or  cirrhosis  of  the  liver. 

In  speaking  of  the  different  forms  of  nephritis  it  has  been  necessary  to 
speak  of  the  symptoms  dependent  on  contraction  of  the  arteries  and  of  the 
condition  of  chronic  uraemia.  These  two  conditions  are  entirely  distinct,  yet 
they  are  often  described  under  the  names  of  acute  and  chronic  uraemia.  I 
think  that  it  is  very  important  to  understand  these  two  conditions  as  definitely 
as  possible. 
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Contraction  of  the  ai'teries  (acute  uraemia)  causes  involuntary  contractions 
of  groups  of  muscles,  general  convulsions,  stupor,  coma,  dyspnoea,  labored 
heart-action,  hypertrophy  of  the  left  ventricle  of  the  heart,  blindness,  aphasia, 
hemiplegia,  a  high  temperatui-e,  and  perhaps  dropsy.  Its  existence  can  be 
readily  appreciated  by  the  character  of  the  pulse  and  of  the  action  of  the  heart. 

It  occurs  not  only  with  the  different  forms  of  nephritis,  but  also  with 
angina  2)ectoris,  pulmonary  emphysema,  and  chronic  endarteritis. 

In  nephritis  it  is  often  developed  while  the  specific  gravity  of  the  urine  is 
still  good,  and  the  quantity  of  the  urine  is  not  diminished  until  after  the  con- 
traction of  the  arteries  is  established.  There  can  be  no  reason,  therefore,  to 
believe  that  the  contraction  of  the  arteries  is  due  to  contamination  of  the  blood 
by  excrementitious  substances,  and  we  must  frankly  admit  that  the  reason  of 
the  contraction  is  as  yet  unknown.  We  know,  however,  by  a  wide  experience 
that,  when  by  the  use  of  drugs  we  can  dilate  the  arteries,  the  symptoms  de- 
pendent upon  their  contraction  will  disappear. 

In  chronic  uraemia  the  convulsions,  sudden  coma,  dyspnoea,  high  temjjera- 
ture,  aphasia,  hemiplegia,  and  contraction  of  the  arteries  are  absent.  The 
action  of  the  heart  and  the  pulse  are  feeble.  The  patients  pass  into  a  condition  of 
great  prostration  with  alternating  delirium  and  stupor. 

This  condition  is  developed  in  persons  who  are  passing  little  or  no  urine  or 
urine  of  low  specific  gravity.  It  evidently  is  caused  by  the  contamination  of 
the  blood  by  excrementitious  substances. 

Treatment. — The  progress  of  the  nephritis  can  apparently  be  favorably 
affected  by  attention  to  the  diet  and  mode  of  life  and  to  climate.  As  regards 
the  diet,  the  quantity  of  sugars  and  starches  taken  should  be  restricted  and 
the  ingestion  of  fats  encouraged.  The  use  of  wine,  spirits,  and  tobacco  should 
be  discontinued.  Exercise  in  the  open  air  is  to  be  advised  as  long  as  the 
strength  permits  of  it.  As  regards  climate,  we  must  consult  the  idiosyncrasy 
of  the  patient ;  it  should  be  a  climate  where  he  eats  well,  sleeps  well,  and  feels 
well.  There  is  a  decided  advantage  in  not  remaining  in  the  same  place 
throughout  the  year. 

Disturbances  of  the  circulation,  with  dyspnoea,  vomiting,  or  cerebral 
symptoms,  are  liable  to  come  on  at  any  time.  In  these  cases,  therefore,  we 
constantly  watch  the  heart  and  arteries.  If  the  arteries  become  contracted 
and  the  pulse  tense,  we  at  once  give  potassium  iodide,  nitro-glycerin,  chloral 
hydrate,  or  opium.  If  the  heart's  action  becomes  feeble,  we  use  digitalis, 
caffeine,  or  stroj>hantluis.  As  regards  the  use  of  opium,  it  is  apparently  safe 
and  beneficial  to  use  it  if  the  arteries  are  contracted  ;  if  they  are  not,  even  a 
very  little  opium  may  cause  poisoning  and  death.  So  with  general  convul- 
sions or  sudden  coma,  hypodermic  injections  of  from  one-eighth  to  one-fourtii 
of  a  grain  of  morphine  may  be  of  decided  benefit ;  and  in  protracted  con- 
traction of  the  arteries,  with  sleeplessness  and  restlessness,  one-eighth  of  a 
grain  of  morphine  every  three  hours  may  give  great  relief. 


PUERPERAL  ECLAMPSIA. 


657 


Puerperal  Eclampsia. 

It  is  well  known  that  women  in  the  later  months  of  pregnancy,  during 
labor,  and  immediately  after  childbirth  may  develop  cerebral  symptoms, 
dropsy,  and  anaemia.  These  morbid  conditions  are  especially  frequent  in 
primiparse,  in  young  women,  and  with  twin  pregnancies.  They  may  be 
repeated  in  several  successive  pregnancies.  They  belong  to  the  second  half 
of  pregnancy,  increase  in  severity  as  the  pregnancy  advances,  and  are  at 
their  worst  during  labor. 

Morbid  Anatomy. — In  the  fatal  cases  it  has  been  found  that  some  of  the 
kidneys  show  dilatation  of  their  pelves  and  ureters,  some  are  in  the  condition 
of  acute  degeneration,  some  are  examples  of  acute  exudative  nephritis,  some 
of  acute  productive  nephritis,  Avhile  in  some  the  kidneys  appear  to  be  normal. 
Even  in  young  women  the  cerebral  arteries  may  be  diseased.  In  one  case  I 
found  clots  of  blood  in  the  third  and  foui^tb  ventricles  of  the  brain. 

Symptoms. — The  symptoms  occur  before,  during,  and  after  labor.  Rosen- 
stein  gives  121. cases  before,  260  during,  and  118  after  labor. 

In  the  cases  without  disease  of  the  kidney  the  patients  are  anaemic,  the  veins 
throughout  the  body  contain  too  much  blood,  the  arteries  are  contracted,  there 
are  muscular  twitchings,  general  convulsions  or  coma,  the  urine  is  scanty  ; 
after  the  convulsions  the  latter  may  contain  albumin. 

In  the  cases  with  exudative  or  productive  nephritis  the  only  symptoms  may 
be  scanty  and  albuminous  urine  ;  or  scanty  and  albuminous  urine  with  dropsy  ; 
or  scanty  and  albuminous  urine  with  anaemia,  nausea  and  vomiting,  headache, 
blindness,  muscular  twitchings,  convulsions,  coma,  or  hemiplegia.  Some  of 
the  patients  recover ;  others  die  in  convulsions,  coma,  or  hemiplegia ;  others 
live  but  suffer  from  chronic  nephritis. 

Treatment. — While  there  have  been  many  dilferent  opinions  as  to  the  nature 
of  puerperal  eclampsia,  there  is  a  good  deal  of  uniformity  as  to  the  treatment. 
If  the  convulsions  come  on  at  about  the  natural  end  of  pregnancy,  it  is  gen- 
erally agreed  that  labor  should  be  brought  on  and  the  child  delivered  as  soon 
as  possible.  Apart  from  this,  the  ordinary  treatment  is  to  unload  the  veins 
and  dilate  the  arteries.  This  is  effected  by  venesection  and  by  the  use  of 
nitro-glycerin,  chloral  hydrate,  opium,  and  chloroform. 

In  order  to  guard  against  the  puerperal  eclampsia  it  is  of  more  practical 
use  to  watch  the  arteries  and  heart  than  to  test  the  urine  for  albumin. 

Suppurative  Nephritis. 

Suppurative  inflammation  of  the  pelvis  of  the  kidney  and  of  the  kidney 
itself  occurs  under  several  dilferent  conditions  :  It  is  the  result  of  injuries ; 
it  is  due  to  emboli ;  it  occurs  without  discoverable  cause ;  it  is  secondary  to 
cystitis,  the  cystitis  being  due  to  strictures  of  the  urethra,  to  stone  in  the  blad- 
der, to  paraplegia,  to  operations  on  the  urethra,  bladder,  and  uterus,  to  gonor- 
rhoea, or  to  enlarged  prostate.  Chronic  suppurative  pyelo-nephritis  is  often 
caused  by  the  presence  of  calculi  in  the  pelvis  of  the  kidney. 

Vol.  II.— 42 


658 


DISEASES  OF  THE  KIDNEYS. 


1.  Suppurative  Nephritis  from  Injury. — Gunshot  wounds,  incised 
or  punctured  wounds,  falls,  blows,  and  kicks,  are  the  ordinary  traumatic 
causes.  If  the  injury  be  a  very  severe  one,  it  causes  the  death  of  the  patient 
in  a  short  time ;  if  it  be  less  severe,  suppurative  inflammation  may  be 
developed. 

The  inflammatory  process  may  be  diffuse,  so  that  the  whole  of  one  or  both 
kidneys  is  converted  into  a  soft  mass  composed  of  pus,  blood,  and  broken- 
down  tissue ;  or  it  is  circumscribed,  and  one  or  more  abscesses  are  found  in 
the  kidney  which  may  communicate  with  its  pelvis. 

Symptoms. — Rigors  mark  the  beginning  of  the  suppuration,  and  are  often 
repeated  through  its  course.  A  febrile  movement  is  developed  which  is  apt  to 
assume  the  hectic  character  with  sweating.  There  is  often  vomiting.  There 
may  be  very  severe  pain  referred  to  the  region  of  the  inflamed  kidneys.  The 
urine  is  diminished  or  suppressed ;  it  contains  blood  alone  or  blood  and  pus. 
In  the  bad  cases  the  patients  pass-into  the  typhoid  condition,  become  delirious, 
and  die  comatose  or  with  a  very  rapid  and  feeble  pulse.  Or  the  disease  is  pro- 
tracted, the  patients  become  more  and  more  emaciated,  and  finally  die  ex- 
hausted. In  other  cases  the  symptoms  abate,  the  urine  returns  to  its  natural 
condition,  and  the  patients  recover. 

Treatment. — The  management  of  these  cases  is  rather  surgical  than  medi- 
cal. The  external  wound  is  to  be  treated  antiseptically,  and  the  suppurative 
kidney  is  to  be  incised  or  removed,  as  may  be  necessary. 

2.  Abscesses  produced  by  Emboli. — In  ordinary  endocarditis  with 
vegetations  on  the  valves  it  often  happens  that  fragments  of  the  vegetations 
become  fixed  in  the  branches  of  the  renal  arteries.  When  this  is  the  case 
white  infarctions  are  produced. 

With  malignant  endocarditis  and  with  septicseraic  infections  emboli  find 
their  way  into  the  branches  of  the  renal  artery  and  set  up  circumscribed  foci 
of  suppurative  inflammation.  The  kidneys  become  enlarged,  and  are  studded 
with  little  white  points  surrounded  by  red  zones.  These  little  white  points 
are  formed  by  an  infiltration  of  pus-cells  between  the  tubes,  followed  by  the 
death  and  breaking  down  of  the  kidney-tissue.  The  bacteria  of  suppuration 
are  found  in  these  little  abscesses. 

Symptoms. — These  embolic  abscesses  can  hardly  be  said  to  have  a  clinical 
history.  Whatever  symptoms  may  belong  to  them  are  lost  in  those  of  the 
general  disease  from  which  the  patient  is  sufiering. 

3.  Idiopathic  Abscesses. — These  occur  without  discoverable  cause. 
Only  one  kidney  is  involved.  We  find  after  death  part  of  the  kidney 
destroyed ;  the  remaining  portions  contain  abscesses ;  the  pelves  are  dilated 
and  contain  pus,  the  capsules  are  tliickened,  the  suppurative  inflammation 
may  extend  to  the  surrounding  tissues  so  that  sinuses  are  formed,  and  even 
perforations  into  the  intestine  or  through  the  diaphragm.  It  is  very  difficult 
in  these  cases  to  tell  whetlier  the  inflammation  begins  in  the  kidney  or  in  its 
pelvis. 

Symptoms. — The  symptoms  begin  gradually  and  are  for  some  time  obscure. 
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There  are  repeated  chills  and  irregular  febrile  movement.  The  patients  lose 
flesh  and  strength,  become  anaemic,  and  are  often  troubled  by  nausea  and 
vomiting.  There  is  more  or  less  pain  over  the  inflamed  kidney.  After  a 
time  the  pelvis  of  the  kidney  may  be  so  much  dilated  as  to  form  a  tumor.  If 
the  pus  escapes  from  time  to  time  through  the  ureter,  this  tumor  will  vary  in 
size.  The  urine  at  intervals  contains  pus  and  fragments  of  broken-down  kidney- 
tissue.  If  the  suppurative  inflammation  extends,  there  will  be  sinuses  running 
behind  the  peritoneum,  or  into  the  colon,  or  upward  through  the  diaphragm. 
The  disease  is  apt  to  last  a  long  time.  The  patients  are  liable  to  have  a  chronic 
nephritis  of  the  other  kidney  or  waxy  degeneration  of  the  viscera. 

Treatment. — The  only  plan  of  treatment  is  to  cut  down  on  the  suppurat- 
ing kidney  and  treat  it  as  an  abscess,  or  to  remove  it  altogether. 

4.  Suppurative  Pyelo-nephritis  with  Cystitis. — Both  kidneys 
become  inflamed.  The  pelves  are  congested  and  coated  with  pus  or  fibrin. 
The  kidneys  are  swollen,  congested,  and  studded  with  foci  of  pus.  The 
smallest  foci  are  not  visible  to  the  naked  eye,  but  with  the  microscope  we  find 
collections  of  pus-cells  between  the  tubes,  with  swelling  and  degeneration  of 
the  epithelium  within  the  tubes.  The  larger  purulent  foci  look  like  white 
streaks  or  wedges  running  parallel  to  the  tubes  and  surrounded  by  zones  of 
congestion.     The  larger  abscesses  replace  considerable  portions  of  the  kidney. 

The  ureters  in  some  cases  are  inflamed,  their  walls  thickened,  their  inner 
surfaces  coated  with  pus  or  fibrin.  The  bladder  presents  the  lesions  of  acute 
or  chronic  cystitis. 

Etiology. — This  form  of  nephritis  seems  to  be  always  secondaiy  to  a 
cystitis,  the  infection  extending  from  the  bladder  through  the  ureters  to  the 
kidneys.  The  cases  of  cystitis  in  which  a  suppurative  nephritis  is  likely  to  be 
developed  are  those  due  to  strictures  of  the  urethra,  stone  in  the  bladder,  ope- 
rations on  the  urethra,  bladder,  and  uterus,  paraplegia,  gonorrhoea,  and  enlarged 
prostate. 

Symptoms. — When  the  nephritis  occurs  with  cystitis  due  to  stone  in  the 
bladder,  strictures,  or  operations  on  the  genito-urinary  tract,  the  symptoms  are 
much  the  same.  The  patient  has  first  the  symptoms  belonging  to  the  cystitis  ; 
then  he  is  attacked  with  chills  followed  by  a  febrile  movement.  The  chills  are 
repeated ;  the  febrile  movement  is  irregular  and  accompanied  by  profuse 
sweating.  There  is  a  rapid  change  in  the  general  condition  of  the  patient ; 
he  becomes  more  and  more  prostrated  and  emaciated  from  day  to  day.  The 
face  is  drawn  and  anxious,  the  tongue  dry  and  brown,  the  pulse  rapid  and 
feeble ;  delirium  is  developed,  and  the  patient  finally  dies  in  the  septic  condi- 
tion. The  urine  is  diminished  in  quantity  or  suppressed ;  it  contains  blood, 
pus,  and  mucus  derived  partly  from  the  bladder,  partly  from  the  kidneys. 

Cases  of  suppurative  nephritis  complicating  gonorrhoea  are  fortunately  not 
common,  but  several  of  them  have  been  observed.  Murchison  describes  two 
cases,  in  both  of  which  the  cerebral  symptoms  were  very  marked — delirium, 
convulsions,  and  coma.  I  have  seen  one  such  case.  The  patient  was  a  prosti- 
tute who  came  into  the  hospital  with  a  specific  vaginitis.    After  a  few  days  she 
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developed  the  symptoms  of  an  acute  cystitis ;  then  after  a  few  more  days  she 
was  attacked  with  chills  and  a  febrile  movement,  passed  rapidly  into  the  septic 
condition,  and  died.  At  the  autopsy  there  were  found  acute  cystitis,  pyelitis, 
and  numerous  small  abscesses  in  both  kidneys. 

When  suppurative  nephritis  complicates  the  cystitis  due  to  enlarged  pros- 
tate, the  symptoms  are  somewhat  different.  The  patients  are  usually  men  over 
fifty.  They  liave  generally  suffered  from  the  symptoms  of  enlarged  prostate, 
retention  of  urine,  either  constant  or  intermittent,  and  more  or  less  cystitis, 
with  pus  and  mucus  in  the  urine.  Sometimes,  however,  no  such  history  is 
obtained ;  the  patients  assert  that  they  have  had  no  previous  bladder  trouble. 
The  first  symptom  is  a  diminution  in  the  quantity  of  urine,  with  the  appear- 
ance of  blood  mixed  with  it,  or  the  urine  may  be  suppressed  altogether.  The 
blood  is  present  in  considerable  quantities,  so  that  the  patients  may  seem  to  pass 
pure  blood  instead  of  urine.  The  patients  rapidly  become  jirostrated  and  very 
anxious.  There  ai'e  usually  no  chills,  and  there  may  be  no  febrile  movement. 
The  prostration  becomes  more  marked,  the  pulse  is  rapid  and  feeble,  the  skin 
cold  and  bathed  in  perspiration,  and  the  patients  die  in  collapse  at  the  end  of 
a  few  days.  Or,  instead  of  such  a  history,  the  patients  may  behave  as  if  they 
were  the  subjects  of  septic  poisoning. 

Prognosis. — Suppurative  nephritis  secondary  to  cystitis  is  a  very  fatal 
disease :  so  far  as  I  know,  all  the  cases  die. 

Treatment. — The  treatment  for  these  cases  is  altogether  a  preventive  one, 
directed  to  the  cystitis.  When  the  nephritis  is  once  established  we  have  no 
further  control  over  the  case. 

Tubercular  Nephritis. 

The  different  portions  of  the  genito-urinary  tract — the  kidneys,  ureters, 
bladder,  seminal  vesicles,  prostate,  testicle,  uterus,  and  ovaries — may  become 
the  seat  of  a  localized  tubercular  inflammation. 

Such  an  inflammation  may  involve  one  of  these  organs  or  several.  If 
several  are  involved,  they  are  on  the  same  side  of  the  body,  usually  the  left  side. 
The  inflammation  is  attended  with  the  presence  of  tubercle  bacilli  and  the 
formation  of  tubercles.  The  new  tubercular  tissue  soon  dies  and  undergoes 
cheesy  degeneration. 

In  the  kidneys  the  inflammation  begins  in  the  mucous  membrane  of  tlie 
pelves  and  calyces,  and  extends  to  the  parenchyma  until  a  large  part  of  the 
organ  is  replaced  by  the  degenerated  new  tissue.  The  cheesy  masses  may 
soften  or  become  calcified,  while  the  kidney  between  them  is  converted  into 
fibrous  tissue  more  or  less  infiltrated  with  pus. 

The  other  kidney,  after  a  time,  is  apt  to  become  the  seat  of  the  exudative 
form  of  chronic  nephritis,  with  waxy  degeneration  of  the  blood-vessels. 

The  tubercular  nephritis  may  be  complicated  by  tubercular  inflammation 
of  other  parts  of  the  genito-urinary  tract  on  the  same  side  of  the  body,  by 
tubercular  peritonitis,  pulmonary  tuberculosis,  or  general  tuberculosis. 
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The  disease  is  said  to  occur  at  all  ages ;  it  is  most  frequent  in  middle-aged 
persons.    It  occurs  twice  as  often  in  men  as  in  women. 

Symptoms. — -The  urine  usually,  but  not  always,  contains  from  time  to  time 
blood,  pus,  detritus,  epithelium,  shreds  of  tissue,  and  tubercle  bacilli.  When 
the  other  kidney  has  become  the  seat  of  chronic  nephritis,  the  specific  gravity 
of  the  urine  falls  and  albumin  and  casts  are  present. 

Pain,  either  continuous  or  in  paroxysms,  and  tenderness  are  often  present 
over  the  inflamed  kidney.  There  may  be  hectic  fever  with  night-sweats  ;  the 
patients  gradually  lose  flesh  and  strength.  The  kidney  may  become  enlarged 
so  as  to  form  a  tumor  which  can  be  felt.  After  a  time  there  are  added  the 
symptoms  of  tubercular  inflammation  of  other  parts  of  the  genito-urinary 
tract,  of  tubercular  peritonitis,  of  pulmonary  phthisis,  of  waxy  degeneration  of 
the  viscera,  or  of  the  chronic  nephritis  of  the  remaining  kidney. 

The  disease  lasts,  as  a  rule,  for  several  years.  Most  of  the  cases  terminate 
fatally,  but  it  is  possible  for  the  inflammation  to  stop  and  for  the  patient  to  recover. 

Treatment. — The  proper  treatment  for  tubercular  nephritis  ought  to  be  the 
removal  of  the  diseased  kidney.  The  practical  difliculty  is  to  make  the  diag- 
nosis before  other  parts  of  the  genito-urinary  tract  have  become  tubercular  or 
before  the  remaining  kidney  has  become  the  seat  of  chronic  nephritis. 

We  may  hope  that  climate  and  feeding  may  have  the  same  good  eflects  on 
tubercular  nephritis  as  on  pulmonary  tuberculosis. 

Perinephritis. 

The  loose  connective  tissue  around  the  kidney  may  become  the  seat  of  sup- 
purative inflammation,  and  in  this  way  abscesses  of  considerable  size  may  be 
formed. 

Etiology. — Perinephritis  is  either  secondary  or  primary.  The  secondary 
cases  are  due  to  extension  of  the  inflammation  from  abscesses  in  the  vicinity, 
such  as  are  formed  with  caries  of  the  spine,  pelvic  cellulitis,  puerperal  para- 
metritis, perityphlitis,  suppuration  of  the  kidney,  and  pyelo-nephritis.  The 
primary  cases  occur  after  exposure  to  cold,  after  contusions  over  the  lumbar 
region,  great  muscular  exertion,  and  without  discoverable  cause.  The  lesion  is 
said  to  complicate  typhus  and  typhoid  fever  and  small-pox.  The  disease  occurs 
both  in  children  and  adults ;  most  of  the  cases  reported  have  been  between  the 
ages  of  twenty  and  forty  years. 

Morbid  Anatomy. — The  connective  tissue  behind  the  kidney  seems  to  be 
the  usual  point  of  origin  of  the  inflammatory  process,  and  it  is  here  that  the 
pus  first  collects.  After  the  abscess  has  reached  a  certain  size  the  suppuration 
seems  to  have  a  natural  tendency  to  spread,  and  the  pus  burrows  in  different 
directions — backward  through  the  muscles ;  downward  along  the  iliac  fossa, 
even  as  far  as  the  perineum,  scrotum,  or  vagina  ;  forward  into  the  peritoneal 
cavity,  the  colon,  or  the  bladder;  upward  through  the  diaphragm.  The  kid- 
ney is  compressed  by  the  abscess  or  becomes  involved  in  the  suppurative  pro- 
cess.   The  soft  parts  around  the  abscess  become  thickened  and  indurated. 

Symptoms. — The  disease  begins,  as  a  rule,  with  pain  and  tenderness  referred 
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to  one  lumbar  region,  between  the  lower  border  of  the  ribs  and  the  crest  of  the 
ilium,  sometimes  to  a  point  above  or  below  this.  At  about  the  same  time  are 
developed  repeated  rigors,  a  febrile  movement  with  evening  exacerbations, 
sweating,  loss  of  appetite,  vomiting,  and  prostration.  These  are  all  the  symp- 
toms for  from  one  to  two  weeks.  Then  the  skin  over  the  lumbar  region  on  one 
side  becomes  red  and  oedematous ;  the  corresponding  thigh  is  kept  flexed  and 
rigid,  for  any  movement  of  it  gives  pain.  Then  the  lumbar  region  becomes 
more  and  more  swollen  until  fluctuation  can  be  made  out,  and  finally  the 
abscess  breaks  through  the  skin.  If  such  cases  are  left  to  run  their  course,  the 
abscess  may  reach  a  very  large  size.  If  the  pus  does  not  extend  backward, 
but  in  some  other  direction,  the  symptoms  are  more  obscure,  for  the  local 
symptoms  of  an  abscess  in  the  back  are  absent. 

If  the  abscess  ruptures  into  the  peritoneal  cavity,  the  symptoms  of  acute 
general  peritonitis  are  suddenly  developed.  If  it  perforates  into  the  colon  or 
bladder,  the  pus  is  discharged  with  the  fajces  or  the  urine.  If  the  perforation 
is  through  the  diaj^hragm,  there  will  be  empyema,  or  the  lung  becomes  adher- 
ent and  pus  is  coughed  up  from  the  bronchi.  As  soon  as  the  abscess  is  opened 
and  the  pus  escapes,  the  acute  constitutional  symptoms  subside. 

Trousseau  believes  that  the  inflammatory  process  sometimes  stops  short  of 
the  production  of  pus.  In  such  cases,  of  course,  there  are  no  evidences  of  the 
formation  of  an  abscess. 

If  tlie  abscess  ruptures  spontaneously  or  is  opened  by  the  surgeon,  the 
patient  is  likely  to  recover,  but  the  suppurative  process  may  continue  and  the 
patient  die  exhausted,  usually  with  waxy  viscera. 

Perforation  into  the  peritoneum,  the  pleura,  or  the  lung  causes  death. 

Treatment. — The  main  point  in  the  treatment  is  to  discover  the  abscess  and 
to  open  it.  The  longer  the  suppuration  goes  on  and  the  larger  the  abscess,  so 
much  the  worse  is  the  prognosis.  It  is  proper  to  explore  with  the  aspirator 
after  the  disease  has  lasted  for  a  few  days,  even  if  no  fluctuation  can  be  made  out. 

Hydronephrosis. 

Definition. — Dilatation  of  the  pelvis  and  calyces  of  the  kidney. 

Etiology. — Dilatation  of  the  pelvis  and  calyces  of  one  or  of  both  kidneys 
can  be  produced  by  any  mechanical  obstruction  to  the  escape  of  urine. 

Such  an  obstruction  may  begin  during  foetal  life,  so  that  when  the  child  is 
born  both  ureters  and  the  pelves  of  both  kidneys  are  found  much  dilated. 
Such  children  die  soon  after  birth.  The  hydronephrosis  in  these  cases  is  due 
to  some  congenital  malformation,  but  occasionally  we  see  this  condition  in 
children  in  whom  it  is  very  difficult  to  find  the  seat  of  obstruction.  It  is 
supposed  that  in  these  cases  there  exists  a  membranous  obstruction  which  is 
broken  by  the  probe  used  to  explore  the  urethra. 

In  adults  the  mechanical  cause  of  the  obstruction  to  the  escape  of  urine 
may  be  situated  in  the  urethra,  bladder,  or  uterus,  or  in  tlie  abdominal  cavity 
near  the  ureters.  According  to  the  position  of  the  obstruction,  either  one  or 
both  kidneys  are  affected. 
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Morbid  Anatomy. — The  pelvis  and  calyces  of  the  affected  kidney  are 
more  or  less  dilated  ;  the  mucous  membrane  is  thin  and  shining  or  thickened. 
The  kidney-tissue  becomes  more  and  more  thinned  as  the  dilatation  goes  on, 
and  after  a  time  in  the  thinned  kidney  a  chronic  nephritis  is  set  up.  Then 
there  is  a  growth  of  new  connective  tissue  in  the  stroma  0/  the  pyramids  and 
cortex  ;  in  some  of  the  glomeruli  there  is  a  growth  of  the  cells  covering  the 
capillaries,  while  other  glomeruli  are  atro])hied  ;  degeneration  of  the  renal 
epithelium  and  thickening  of  the  walls  of  the  arteries  are  also  present. 

Symptoms. — The  patients  suffer  for  a  considerable  length  of  time  from 
the  inconveniences  belonging  to  the  retention  of  urine.  If  the  retention  be  due 
to  stricture  of  the  urethra  or  to  disease  of  the  bladder,  the  entire  history  is 
straightforward.  Obstructions  of  the  ureters,  however,  may  give  no  evidence 
of  their  existence,  and  we  find  after  death  strictures  of  one  or  both  ureters  for 
which  we  are  unable  to  account. 

It  is  not  uncommon  to  find  after  death  well-marked  hydronephrosis  of  one 
or  both  kidneys  in  patients  who  have  had  no  renal  symptoms  at  all. 

In  some  cases,  after  a  time,  there  is  developed  in  the  compressed  kidneys  a 
chronic  productive  nephritis  with  a  little  exudation.  Then  the  specific  gravity 
of  the  urine  gradually  falls  ;  a  small  quantity  of  albumin  and  a  few  casts  make 
their  appearance.  The  quantity  of  the  urine  remains  normal,  or  is  increased, 
or  diminished,  or  suppressed. 

The  patients  may  at  any  time  have  contraction  of  the  arteries  with  an  ele- 
vated temperature  and  cerebral  symptoms,  or  they  may  pass  into  the  condition 
of  chronic  ursemia  with  a  feeble  pulse  and  low  temperature. 

In  other  cases  the  most  prominent  symptom  is  the  presence  of  a  tumor  in 
the  abdominal  cavity.  The  disease  is  then  usually  confined  to  one  kidney. 
The  tumor  lies  in  the  region  of  the  loins,  extendmg  upward,  downward,  and 
forward  as  it  increases  in  size,  and  pushing  the  intestines  forward  and 
to  one  side.  The  surface  of  these  tumors  may  become  inflamed,  and  adhe- 
sions formed  to  the  surrounding  tissues  As  they  become  larger  they  give  rise 
to  much  discomfort  and  pain.  The  tumors  feel  like  cysts ;  from  time  to  time 
they  may  diminish  in  size,  with  an  increased  flow  of  urine  from  the  bladder ; 
they  are  not  movable.  If  the  disease  is  caused  by  renal  calculi,  there  may  be 
well-marked  attacks  of  renal  colic  with  bloody  urine.  If  the  fluid  from  the 
tumor  be  drawn  off,  it  usually  contains  urinary  salts,  but  sometimes  it  is  only 
clear  serum. 

In  still  other  cases  of  hydronephorosis  a  suppurative  inflammation  attacks 
the  pelvis  of  the  kidney,  and  the  patient  suffers  from  pyelitis. 

Treatment. — The  treatment  of  hydronephrosis  is  altogether  surgical.  If 
possible,  the  cause  of  the  retention  of  urijie  must  be  relieved.  If  large  cysts 
are  formed  by  the  diseased  kidney,  they  must  be  opened  or  the  kidney  removed. 

Pyelitis. 

It  has  already  been  mentioned,  in  describing  suppurative  nephritis,  that 
with  chronic  or  acute  cystitis  there  may  be  an  extension  of  the  inflammation 
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from  the  bladder  to  the  pelves  of  the  kidneys,  with  suppurative  inflammation 
of  the  pelves  and  of  the  kidneys  themselves.  In  this  form  of  acute  pyelitis 
the  inflammation  of  the  kidney  is  more  important  than  that  of  the  pelves. 

Calculi  in  the  pelvis  of  the  kidney  often  set  up  a  pyelitis,  which  will  be 
described  with  the  account  of  the  renal  calculi. 

An  acute  catarrhal  pyelitis  is  said  to  be  caused  by  the  use  of  turpentine 
and  cantharides,  and  by  typhoid  fever  and  the  exanthemata.  It  lasts  but  a 
short  time,  and  gives  rise  to  no  symptoms  of  importance. 

The  important  form  of  pyelitis  is  the  chronic  inflammation  which  most 
frequently  follows  cystitis,  sometimes  succeeds  hydronephrosis,  and  rarely  seems 
to  be  a  primary  inflammation.  While  in  most  cases  the  pyelitis  is  clearly 
secondary  to  the  cystitis,  it  may  very  well  happen  that  the  bladder  will  get 
well,  while  the  pyelitis  continues.  In  the  cases  of  pyelitis  which  follows 
pregnancy  it  is  not  always  easy  to  say  whether  the  inflammation  is  due  to  the 
temporary  hydronephrosis  or  to  the  cystitis  produced  by  dirty  catheters. 

Morbid  Anatomy. — The  nuicous  membrane  of  the  pelvis  and  calyces  is 
thickened,  its  stroma  more  or  less  infiltrated  with  cells,  the  layer  of  epithelium 
thickened  in  some  places,  thinned  in  others,  its  surface  coated  with  mucus  or 
muco-pus.  The  pelvis  and  calyces  are  more  or  less  dilated  ;  they  may  contain 
uric-acid  or  oxalate-of-lime  calculi,  which  have  caused  the  inflammation ;  or 
phosphatic  concretions,  which  are  the  result  of  it.  In  the  kidney  itself  there 
may  be  a  growth  of  connective  tissue  in  the  stroma  of  the  pyramids  and  cortex, 
with  degeneration  of  the  epithelium  and  atrophy  of  the  glomeruli,  or  a  suppu- 
rative inflammation  which  may  destroy  considerable  portions  of  the  kidney. 

Symptoms. — In  the  majority  of  the  patients  the  symptoms  of  the  cystitis, 
of  the  enlarged  prostate,  or  of  the  stricture  of  the  urethra  are  prominent  fea- 
tures of  the  case. 

So  far  as  the  pyelitis  is  concerned,  the  patients  have  pain  and  tender- 
ness referred  to  the  position  of  the  diseased  kidney.  The  urine  from  time 
to  time  contains  blood,  mucus,  and  epithelial  cells  from  the  pelvis  of  the 
kidney ;  later  in  the  disease  many  pus-cells  are  mixed  with  the  urine,  and 
sometimes  phosphatic  concretions.  The  urine  is  more  frequently  acid  than  is 
the  case  with  cystitis.  The  pus  may  be  discharged  continuously,  or  the  ureter 
may  from  time  to  time  become  occluded,  and  the  urine  coming  from  the  other 
kidney  will  be  clear  until  the  obstruction  is  overcome ;  then  a  large  quantity 
of  purulent  urine  will  again  be  discharged. 

In  some  patients  the  purulent  inflammation  of  the  pelvis  continues ;  more 
or  less  suppurative  inflammation  of  the  kidney  is  added  ;  there  are  also  2)ro- 
gressive  loss  of  flesh  and  strength,  hectic  fever,  chills,  waxy  degeneration  of 
the  viscera ;  and  the  patients  finally  die  exhausted  by  the  disease. 

The  distention  of  the  pelvis  may  be  so  great  as  to  form  a  fluctuating,  })ain- 
ful  tumor  of  considerable  size.  If  the  ureter  be  not  entirely  occluded,  the  pus 
will  escape  from  time  to  time,  with  a  corresponding  change  in  the  size  of  the 
tumor. 

Occasionally,  after  a  time  the  purulent  discharge  ceases,  the  pelvis  contracts, 
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the  kidney  is  atrophied,  and  the  patients  get  well  with  only  one  useful  kidney. 
In  some  of  the  cases  the  secondary  nephritis  after  a  time  gives  symptoms. 
The  specific  gravity  of  the  urine  falls.  The  patients  lose  flesh  and  strength, 
become  ansemic,  have  more  or  less  dropsy,  and  finally  have  acute  cerebral 
symptoms  or  pass  into  the  condition  of  chronic  uraemia. 

If  phosphatic  concretions  are  formed  in  the  pelvis,  fragments  are  liable  to 
come  away  from  time  to  time  and  cause  attacks  of  renal  colic.  Or  it  is  possi- 
ble for  such  fragments  to  become  impacted  in  the  ureters  and  cause  fatal  sup- 
pression of  urine. 

HEMORRHAGIC  PYELITIS. 

Cases  characterized  by  intermittent  attacks  of  pain  over  one  kidney  and 
bloody  urine,  or  of  bloody  urine  alone,  are  of  not  uncommon  occurrence.  Only 
a  moderate  number  of  these  cases  have  found  their  way  into  print,  but  conver- 
sation with  physicians  and  surgeons  shows  the  existence  of  many  unreported 
cases.    The  symptoms  may  follow  either  a  mild  or  a  severe  course. 

The  milder  form  of  the  disease  seems  to  be  of  most  common  occurrence  in 
young  girls.  The  only  marked  symptom  is  the  appearance  in  the  urine  for 
days  or  weeks  of  red  and  white  blood-cells  and  of  epithelium  from  the  pelvis 
of  the  kidney.  The  patients  may  also  suffer  from  hysteria  or  from  disturb- 
ances of  digestion.  After  one  or  more  of  such  attacks  the  patients  recover  alto- 
gether. No  treatment  is  necessary,  except  to  relieve  disturbances  of  digestion 
and  improve  the  general  health. 

The  severe  form  of  the  disease  is  seen  both  in  males  and  females.  From 
time  to  time  the  patients  suifer  from  attacks  of  pain  referred  to  one  kidney, 
and  the  urine  contains  large  quantities  of  blood.  With  the  cystoscope  the 
blood  can  be  seen  to  come  from  the  ureter  belonging  to  the  affected  kidney. 
Some  patients  after  a  number  of  such  attacks  have  no  further  trouble  and 
recover  entirely.  In  others,  however,  the  pain  is  so  intense  or  the  loss  of 
blood  so  threatening  that  surgical  operations  have  been  undertaken  for  their 
relief,  usually  with  the  expectation  of  finding  calculi  in  the  kidney.  These 
kidneys  have  been  simply  cut  down  on  and  felt  of,  or  needled,  or  split  open, 
or  extirpated.  It  is  a  curious  fact  that  recoveries  are  reported  after  each 
one  of  these  different  operative  procedures.' 

In  the  only  one  of  these  kidneys  which  I  have  had  the  opportunity  of 
examining  after  extirpation  the  kidney-tissue  itself  was  normal  and  con- 
tained no  extravasated  blood.  The  mucous  membrane  of  the  pelvis  and 
calyces  was  much  thickened,  its  stroma  infiltrated  with  cells,  and  the  epithe- 
lium irregular. 

Treatment. — The  stricture  of  the  urethra,  enlarged  prostate,  cystitis,  or 
other  cause  of  the  pyelitis  is  to  be  removed  as  entirely  as  is  possible.  For  the 
chronic  pyelitis  the  improvement  of  the  general  health,  an  out-of-door  life  in  a 
suitable  climate,  and  the  use  of  such  waters  as  those  of  Ems  and  Poland 

^  Senator,  Beii.  klin,  Wochensch.,  Jan.,  1891 ;  Sabatir,  Bev.  de  Chir.,  1888 ;  Schede,  Jahr.  d. 
Hamb.  Stadtkrankenhaus,  1889. 


666 


DISEASES  OE  THE  KIDNEYS. 


Springs  are  often  of  great  service.  A  considerable  number  of  drugs  have  been 
employed  for  the  cure  of  the  pyelitis — the  mineral  acids,  the  tincture  of  the 
chloride  of  iron,  the  alkalies,  the  vegetable  astringents,  salol,  and  others.  In 
pyelitis  in  the  female  good  results  are  reported  by  Bozeman  from  opening  the 
bladder  and  washing  out  the  pelvis  of  the  kidney  through  the  ureter.  If  the 
distention  of  the  pelvis  with  purulent  fluid  be  very  great,  or  if  the  kidney 
itself  undergoes  suppuration,  the  kidney  must  either  be  opened  or  removed. 
The  exact  determination  of  the  existence  of  a  pyelitis  can  be  made  with  a  cyst- 
oscope  if  pus  can  be  seen  to  issue  from  one  or  both  ureters. 

Renal  Calculi. 

The  solid  constituents  of  the  urine  may  be  precipitated  in  the  pelves  of  the 
kidneys  in  the  form  of  sand,  gravel,  or  calculi.  The  calculi  are  formed  of  uric 
acid,  of  uric  acid  with  a  shell  of  oxalate  of  lime,  of  oxalate  of  lime,  or  of  the 
phosphates.  Calculi  composed  of  cystin  are  of  a  light-yellow  color  and  lus- 
trous, looking  something  like  beeswax  ;  they  are  of  rare  occurrence.  Calculi 
composed  of  xanthin,  of  fatty  or  saponaceous  matters,  of  carbonate  of  lime,  and 
of  fibrin  have  been  described  in  rare  cases. 

Etiology. — Renal  calculi  are  found  in  persons  of  all  ages  ;  they  are  of  more 
frequent  occurrence  in  males  than  in  females.  A  sedentary  life,  gout,  any  con- 
ditions which  produce  an  exaggerated  excretion  of  uric  acid,  of  oxalate  of  lime, 
of  phosphates,  or  of  cystin,  and  inflammation  of  the  mucous  membrane  of  the 
pelves  of  the  kidneys,  may  act  as  causes. 

Symptoms. — Small  calculi  may  be  formed  in  the  pelves  of  the  kidneys,  be 
passed  through  the  ureters  into  the  bladder,  and  finally  escape  through  the 
urethra  without  giving  any  trouble. 

Larger  calculi,  which  are  formed  in  the  pelves  and  pass  through  the  ureters, 
cause  by  their  passage  attacks  of  renal  colic.  During  an  attack  of  renal  colic 
the  patients  have  severe  pain,  coming  on  suddenly  or  gradually,  referred  to  the 
kidney  and  ureter,  and  radiating  down  to  the  groin,  or  simply  a  diffuse  abdom- 
inal pain.  The  testicle  is  retracted,  sometimes  painful  and  swollen.  Occa- 
sionally the  pain  is  so  severe  that  the  patients  faint  or  have  general  convul- 
sions. Vomiting  or  retching  is  sometimes  frequently  repeated  and  very 
distressing.    There  may  be  a  moderate  rise  of  temperature. 

The  urine,  during  the  attack,  is  passed  frequently,  in  small  quanti- 
ties, often  with  a  good  deal  of  pain,  and  may  contain  blood.  After  the 
attack  a  considerable  quantity  of  urine  is  passed,  which  for  a  time  may  be 
bloody. 

Most  attacks  of  renal  colic  last  only  for  a  few  hours,  but  they  may  be  pro- 
tracted, with  intermissions,  for  a  number  of  days.  The  same  patient  may  have 
one  attack  or  several  attacks. 

The  calculus,  instead  of  getting  through  the  ureter  into  the  bladder,  may 
become  impacted.  If  the  patient  has  only  one  kidney  or  if  the  ureters  of 
both  kidneys  are  obstructed,  the  urine  is  entirely  suppressed,  and  the  patients 
die  after  a  number  of  days  in  the  condition  of  chronic  uraemia.     If  the 
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ureter  of  one  kidney  is  obstructed,  either  hydronephrosis  or  pyonephrosis 
follows. 

The  calculi,  after  being  formed  in  the  pelvis  of  the  kidney,  may  remain 
there.  When  this  happens  the  patient  may  never  have  any  symptoms,  nor 
any  considerable  change  in  the  kidney  ;  or  without  any  symptoms  the  kidney 
may  become  atrophied.  More  frequently  the  patients  have  repeated  attacks 
of  pain  over  one  kidney  and  bloody  urine.  After  a  number  of  attacks  they 
may  finally  pass  a  calculus.  If  the  attacks  cease  and  no  calculus  is  passed, 
we  cannot  tell  whether  the  patient  has  a  renal  calculus  or  the  form  of  i)ye- 
litis  with  pain  and  bleeding  which  I  have  already  described. 

Very  often  the  presence  of  the  calculus  in  the  pelvis  of  the  kidney  is 
accompanied  with  inflammatory  changes  in  the  pelvis  or  in  the  kidney.  The 
calculus  may  cause  the  inflammation,  or  a  chronic  pyelitis  may  be  followed  by 
the  formation  of  phosphatic  concretions. 

If  there  be  chronic  pyelo-nephritis,  the  patients  have  pain  and  tenderness 
over  the  diseased  kidney,  either  continuous  or  in  attacks.  The  urine  at  inter- 
vals contains  pus  and  blood,  sometimes  fragments  of  the  calculi.  The  dila- 
tation of  the  pelvis  of  the  kidney  may  form  a  tumor  of  appreciable  size. 
The  patients  lose  flesh  and  strength,  they  have  an  irregular  fever,  they  are 
liable  to  have  chronic  nephritis  of  the  other  kidney  or  waxy  degeneration 
of  the  yiscera. 

In  some  cases  the  calculus  causes  but  little  change  in  the  pelvis  of  the 
kidney,  but  the  kidney  itself  becomes  the  seat  of  chronic  diflPuse  nephritis, 
with  a  little  exudation.  The  urine  then  becomes  of  low  specific  gravity  and 
contains  a  little  albumin.  The  patients  are  liable  to  attacks  of  contraction 
of  the  arteries,  with  dyspnoea  or  cerebral  symptoms,  or  they  may  become 
somewhat  di-opsical. 

Treatment. — To  prevent  the  formation  of  uric-acid  and  oxalate-of-lime 
calculi  we  regulate  the  diet  by  excluding  as  far  as  possible  the  starches  and 
sugars.  We  insist  on  sufficient  exercise  in  the  open  air.  The  patients  should 
spend  several  weeks  every  year  at  one  of  the  natural  alkaline  springs,  or,  if 
this  is  not  possible,  should  take  from  time  to  time  one  of  the  alkalies  largely 
diluted  with  water. 

The  treatment  of  the  attacks  of  renal  colic  is  directed  to  the  relief  of  the 
pain  and  to  hastening  the  passage  of  the  calculus.  The  means  usually  em- 
ployed for  this  purpose  are  hypodermic  injections  of  morphine,  inhalations  of 
ether  or  chloroform,  and  the  hot  bath. 

A  calculus  impacted  in  the  ureter  or  one  in  the  pelvis  of  the  kidney  can 
be  removed  only  by  surgical  means. 

The  Cystic  Kidney. 

Cysts  are  formed  in  the  kidney  both  during  intra-uterine  and  extra- 
uterine life. 

The  congenital  cystic  kidney  is  a  very  remarkable  pathological  condition. 
There  is  enormous  enlargement  of  either  one  or  both  kidneys  with  the  con- 
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version  of  the  tissue  of  the  organ  into  a  mass  of  cysts.  The  cysts  are  of  all 
sizes,  and  are  separated  from  each  other  by  fibrous  septa  or  compressed  kid- 
ney tissue.  They  contain  a  clear,  yellow,  acid  fluid,  holding  in  solution  the 
urinary  salts,  or  the  fluid  is  turbid  and  brown,  and  contains  blood,  uric-acid 
crystals,  and  cholesterin.  The  cysts  are  lined  with  a  single  layer  of  flat 
epithelial  cells.  They  seem  to  be  formed  by  a  dilatation  of  the  tubules  and 
of  the  capsules  of  the  Malpighian  bodies.  As  causes  for  such  a  dilatation  are 
found  obliteration  of  the  tubes  in  the  papillae,  or  stenosis  of  the  pelvis,  ureters, 
bladder,  or  urethra.  Other  congenital  malformations  are  often  associated  with 
this  one. 

In  adult  life  we  find  three  varieties  of  cystic  kidney : 

1.  In  kidneys  which  are  otherwise  normal  there  are  one  or  more  cysts 
filled  with  clear  or  brown  serum  or  colloid  matter.  These  cysts  do  not  appear 
to  interfere  at  all  with  the  functions  of  the  kidneys. 

2.  In  chronic  diffuse  nephritis,  especially  in  the  atrophic  form,  groups 
of  tubes  are  dilated.  Apparently  there  is  obstruction  of  one  or  more  of 
the  larger  tubes  in  the  pyramids,  and  this  causes  dilatation  of  a  corres- 
ponding group  of  tubes.  Such  a  dilatation  may  be  moderate  in  size,  or  it 
may  form  cysts  visible  to  the  naked  eye. 

3.  Both  kidneys  are  very  much  enlarged,  and  converted  into  a  mass  of 
cysts  containing  clear  or  colored  serum  or  colloid  matter.  The  nature  of 
these  cysts  is  uncertain.  It  is  possible  that  they  are  congenital.  They  are 
sometimes  associated  with  similar  cysts  in  the  liver.  Their  clinical  history 
resembles  that  of  some  of  the  cases  of  chi'onic  diffuse  nephritis  without  exu- 
dation. The  patients  go  ou  for  a  long  time  without  symptoms,  except  that 
the  specific  gravity  of  the  urine  gradually  falls  and  a  little  albumin  is  occa- 
sionally present.  Finally  they  have  an  attack  of  general  convulsions  or  of 
coma,  and  die  in  a  short  time. 

New  Growths  of  the  Kidney. 

The  most  important  new  growths  of  the  kidney  are  those  which  belong  to 
the  classes  of  sarcoma  and  adenoma. 

The  Sarcomata  grow  from  the  kidney  itself  or  from  its  pelvis.  They 
are  composed  of  connective  tissue  with  an  excess  of  cells,  with  which  may  be 
mixed  mucous  tissue  or  muscular  tissue.  These  tumors  often  reach  a  large 
size,  and  may  grow  for  a  number  of  years  before  they  cause  death.  They 
form  a  hard  abdominal  tumor,  which  at  first  retains  the  position  and  shape 
of  the  kidney,  but  may  finally  become  so  large  as  to  occupy  a  considerable 
part  of  the  abdominal  cavity. 

They  are  found  as  congenital  tumors,  are  rather  frecpient  in  infants  and 
children,  and  are  occasionally  met  with  in  adults. 

The  Adenomata  grow  in  the  cortex  of  the  kidney  in  the  form  of  nodular 
tumors.  They  may  follow  the  pai)illary  or  the  tubular  type.  In  some  cases 
the  tumor  or  tumors  never  attain  any  considerable  size,  are  not  malignant, 
and  give  rise  to  no  symptoms.     In  other  cases  the  tumors  become  much 
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larger,  and  may  then  behave  like  malignant  growths.  These  large  tumors 
are  very  vascular.  The  adenomata  which  run  a  malignant  course  with  the 
formation  of  metastatic  tumors  are  often  called  carcinomata. 

Symptoms. — The  sarcomata  and  adenomata,  so  far  as  their  symptoms  are 
concerned,  may  conveniently  be  described  together.  In  both  of  them  there 
are  four  principal  symptoms :  a  tumor,  pain,  hsematuria,  and  loss  of 
nutrition. 

The  tumor  is  appreciable  as  soon  as  it  has  reached  a  sufficient  size.  While 
it  retains  the  natural  position  and  outlines  of  the  kidney  the  diagnosis  is  com- 
paratively easy,  but  as  the  tumor  becomes  larger  and  adhesions  are  formed  it 
becomes  more  difficult  to  distinguish  it  from  other  abdominal  tumors. 

Hsematuria  is  present  at  some  time  in  the  disease  in  about  half  the  cases. 
In  some  cases  the  haemorrhage  is  excessive,  and  is  followed  by  rapid  ansemia 
and  exhaustion  ;  more  frequently  the  loss  of  blood  is  moderate,  and  sometimes 
only  to  be  discovered  under  the  microscope  ;  it  is  apt  to  recur  at  intervals  of 
days  or  weeks. 

The  pain  is  referred  to  the  diseased  kidney.  It  is  by  no  means  a  constant 
symptom,  but  yet  may  occur  early  and  be  throughout  a  prominent  feature. 
It  is  apt  to  come  on  in  attacks,  and  to  radiate  downward  along  the  course  of 
the  ureter. 

Loss  of  appetite,  nausea,  and  vomiting  are  troublesome  symptoms  in  some 
of  the  cases. 

The  loss  of  flesh  and  strength  surely  comes  sooner  or  later,  but  it  is  curi- 
ous in  some  cases  how  long  the  general  health  may  remain  unaffected,  and 
how  long  life  can  be  prolonged  even  with  enormous  tumors. 

Treatment. — The  same  rule  seems  to  hold  good  for  these  tumors  in  the 
kidney  as  for  the  same  tumors  in  other  parts  of  the  body.  If  the  kidney  be 
removed  while  the  growth  is  still  small,  the  prognosis  is  fairly  good.  If  it 
be  not  removed  until  the  tumor  is  large  or  until  metastatic  tumors  have  been 
formed,  the  prognosis  is  bad. 
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DISEASES  OF  THE  MOUTH. 

STOMATITIS. 

The  term  "  stomatitis  "  is  a  general  one,  indicating  the  various  kinds  of 
inflammation  of  the  mucous  membrane  of  the  mouth,  including  the  lips,  gums, 
cheeks,  and  palate.  When  but  one  of  these  structures  is  involved  some  other 
term  than  stomatitis  is  better  employed. 

Catarrhal  Stomatitis. 

Definition. — A  simple  superficial  inflammation  of  the  mucous  membrane 
of  the  buccal  cavity  not  attended  by  ulceration. 

Synonyms.  — Erythematous  stomatitis  ;  Acute  stomatitis ;  Simple  stomati- 
tis ;  Pultaceous  stomatitis. 

Etiology. — There  is  a  distinctly  greater  tendency  to  the  aflPection  in  infants 
tlian  in  older  subjects.  The  causes  of  the  disease  are  various  and  often  obscure. 
They  may  be  either  primary  or  secondary,  depending  on  some  general  or 
more  remote  local  disorder.  Among  the  diverse  local  exciting  causes  are 
food  which  is  too  hot  or  too  cold  ;  certain  drugs,  as  preparations  of  arsenic, 
iodine,  bromine,  mercury,  and  lead ;  corrosive  substances ;  excessive  use  of 
tobacco  or  spirits ;  the  pus  from  an  alveolar  abscess  or  mechanical  irritation, 
as  from  broken  or  carious  teeth ;  in  the  case  of  sucklings,  prolonged  sucking 
at  an  empty  breast  or  an  imperfectly  developed  or  an  artificial  nipple ;  lack 
of  cleanliness  about  the  mouth  ;  the  presence  of  hair  lip,  or  cleft  palate. 
Normal  dentition  does  not  produce  any  disorder  of  the  mouth.  When,  how- 
ever, dentition  assumes  pathological  features,  it  is  not  rarely  attended  by 
catarrhal  stomatitis. 

Exposure  to  cold  must  be  recognized  as  an  occasional  cause.  Secondary 
catarrhal  stomatitis  may  depend  on  gastric  or  intestinal  derangements,  affec- 
tions of  the  tonsils  and  pharynx,  coryza,  various  febrile  diseases,  esjiecially 
scarlet  fever  and  measles,  and  occasionally  on  lactation,  and  on  menstruation 
or  pregnancy. 

Pathological  Anatomy. — Circumscribed  inflammation  of  the  mucous 
membrane  is  more  frequent  than  the  diffuse  form.  The  lesions  found  may 
be  conveniently  divided  into  two  varieties.    In  the  first,  which  is  simply  an 
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erythematous  process,  there  is  bright  redness  and  dimished  secretion  of  the 
mncons  membrane,  which  is  dry  and  glistening.  But  slight  swelling  occurs. 
In  the  second,  the  true  catarrhal  process,  there  is  liypersecretion  with  decided 
swelling  and  increased  heat  in  the  mouth.  The  mucous  membrane  is  gener- 
ally red,  but  may  be  whitish  from  the  accumulation  of  desquamating  epithe- 
lium. The  swollen  lining  of  the  cheeks  is  often  marked  by  the  imprint  of 
the  teeth.  The  lips  are  apt  to  be  swollen  and  tense,  and  in  bad  cases  the 
blood-vessels,  particularly  over  the  hard  palate,  are  injected.  The  mucous 
follicles  may  be  distended  and  prominent.  Slight  abrasions  or  mere  super- 
ficial ulcerations  may  occur  as  a  complication  in  bad  cases.  The  tongue  is 
somewhat  swollen,  and  indented  by  the  teeth.  Its  coating  is  white,  and  at 
first  dry,  but  later  moist.  In  stomatitis  associated  with  fever,  hypersecre.tion 
may  not  occur  at  all,  or  it  may  finally  give  place  to  dryness  of  the  mouth. 
The  tongue  then  becomes  red,  dry,  and  fissured,  and  the  rest  of  the  oral 
mucous  membriaue  undergoes  a  somewhat  similar  change. 

With  stomatitis  is  associated  engorgement  of  the  neighboring  lymphatic 
glands  corresponding  to  the  degree  of  the  oral  inflammation. 

Symptomatology. — The  symptoms  vary  with  the  severity  of  the  attack. 
Apart  from  the  appearances  already  described,  the  principal  evidence  of  the 
disease  is  pain.  In  the  infant  this  is  shown  by  fretfulness  and  crying.  The 
child  makes  an  effort  to  nurse,  but  quickly  drops  the  nipple.  In  older  children 
and  in  adults  there  is  pain  on  mastication  and  in  deglutition.  Taste  is  early 
aflFected.  The  secretions  of  the  mouth,  at  first  diminished,  may  soon  be  greatly 
increased,  and  often  become  viscid  and  ropy.  In  infants  there  is  usually 
excessive  dribbling  of  saliva.  The  breath  has  an  unpleasant  odor,  sometimes 
sweetish  and  sometimes  sour.  The  appetite  is  not  affected  in  cases  of  moderate 
severity.    More  or  less  fever  is  generally  present. 

Complications. — The  complications  of  stomatitis  are  few.  Diarrhoea 
occasionally  attends  it  in  children,  as  does  dyspepsia.  Vomiting  may  follow 
strenuous  eflPorts  to  loosen  and  expectorate  the  viscid  secretion.  Convulsions 
in  children  may  develop,  perhaps  the  result  of  reflex  irritation  from  the  mouth. 
The  submaxillary  glands  swell  in  severe  cases.  Eczema  of  the  chin  may  be 
set  up  by  the  overflowing  saliva.  Sometimes  severe  catarrhal  stomatitis  is 
complicated  by  the  development  of  a  single  or  a  few  superficial  ulcers,  which 
heal  as  soon  as  the  stomatitis  is  relieved. 

Diagnosis. — The  disorder  can  scarcely  be  mistaken  for  any  other  aflFection. 
It  is  only  important  to  determine  whether  the  stomatitis  is  a  primary  or  a  sec- 
ondary one. 

Prognosis  and  Course. — The  prognosis  is  nearly  always  favorable.  Only 
in  weakly  infants  is  it  sometimes  serious,  owing  to  the  interference  caused  with 
the  ingestion  of  food.  There  is  no  fixed  limit  to  the  duration  of  the  disease, 
since  this  will  depend  upon  the  removal  of  the  cause,  but  it  seldom  lasts  over 
a  week.  Weaklv  children  who  have  once  suffered  from  it  exhibit  a  ^reat 
tendency  to  repeated  attacks  upon  the  slightest  irritation,  so  that  the  affection 
soon  becomes  chronic  in  this  way. 


672 


DISEASES  OF  THE  MOUTH  AND  TONGUE. 


Treatment. — Prophylactic  treatment  is  of  great  importance.  In  the  infant 
the  interior  of  the  mouth  should  be  cleansed  regularly  but  gently,  preferably 
with  absorbent  cotton.  The  nipples,  whether  natural  or  artificial,  should  be 
kept  scrupulously  clean.  In  older  subjects  the  use  of  the  tooth-brush  and 
quill  must  not  be  neglected.  In  the  course  of  prolonged  febrile  alFections 
particular  attention  must  be  given  to  keeping  the  mouth  frequently  moistened 
with  cool  water. 

The  treatment  of  the  attack  itself  consists  in  the  removal  of  the  cause 
whenever  this  can  be  discovered,  and  in  the  use  of  local  applications.  Food 
should  be  warm  or,  oftener,  cool,  according  to  the  sensations  of  the  patient. 
The  mouth  should  be  washed  frequently  and  carefully  with  solutions  of  boric 
acid  (1-3  per  ceat.),  borate  of  sodium  (5  per  cent.),  bicarbonate  of  sodium  (5 
per  cent.),  sulphate  of  zinc  (0.5  per  cent.),  tannic  acid  (2-5  per  cent.),  salicylic 
acid  (0.5  per  cent.),  barley-water,  slippery-elm  water,  gum-water,  or  even  sim- 
ple cool  or  tepid  water.  These  solutions  may  be  conveniently  applied  in  the 
tbrm  of  a  spray.  One  of  the  best  applications  in  obstinate  cases,  or  where 
ulceration  has  taken  place,  is  nitrate  of  silver  in  |  per  cent,  solution.  It 
should  be  preceded  by  thorough  cleansing  of  the  mouth.  For  the  relief  of  pain 
ice  may  be  sucked  or  a  very  dilute  solution  of  cocaine  be  applied.  The 
cocaine,  however,  should  not  be  used  in  children  who  cannot  be  taught  to 
expectorate  the  solution  and  cleanse  the  mouth  afterward.  Attention  to  the 
state  of  digestion  is  usually  required.  If  a  laxative  be  indicated,  it  should  be 
in  the  form  of  small  doses  of  a  mild  saline.  If  the  stomach  be  irritable, 
minute  doses  of  silver  nitrate  are  valuable.  Muriatic  acid  in  small  doses, 
freely  diluted,  with  or  without  a  mild  vegetable  bitter,  will  be  found  to  hasten 
convalescence. 

Thrush. 

Definition. — A  disease  of  the  mucous  membrane  of  the  mouth  character- 
ized by  the  development  in  it  of  a  certain  fungus  and  attended  by  slight 
inflammatory  changes. 

Synonyms. — Parasitic  stomatitis;  Mycotic  stomatitis;  Soor  (German); 
Muguet  (French) ;  Stomatoraycosis. 

Etiology. — The  fungus  producing  the  aflFection  is  the  primary  cause,  and 
without  it  the  disease  would  not  exist.  There  are,  however,  certain  predispos- 
ing causes.  The  aifection  is  by  far  more  common  during  the  first  weeks  of 
life,  tliough  it  may  occur  in  older  children  or  adults  the  subject  of  debilitated 
or  cachectic  states.  This  is  not  the  result  of  any  predilection  of  the  disease 
for  any  age,  but  rather  of  the  presence  of  conditions  favoring  its  development. 
Possibl}'  one  of  these  is  the  greater  degree  of  rest  of  the  mouth  and  tongue 
present  in  early  infancy  and  in  debilitated  subjects,  which  offers  the  micro- 
organisms a  greater  opportunity  to  find  a  foothold  and  to  grow.  Thrush  is 
more  frequent  in  hot  weather,  on  account  of  the  greater  ease  with  which  the 
fungus  develops  at  this  time.  The  disease  is  evidently  contagious,  and  is  con- 
sequently far  more  frequent  in  hospitals  and  homes  for  infants.  The  exact 
nature  and  source  of  the  contagion  and  the  various  ways  in  wliich  it  may  be 
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diffused  are  not  fully  known.  It  is  certainly  transmitted  from  one  «hild  to 
another  by  the  mother's  nipple  or  by  an  unclean  nursing-bottle.  It  has  been 
claimed  also  that  a  child  may  be  infected  during  birth,  by  thrush  alfecting  the 
vulva  of  the  mother.    This,  however,  must  be  very  unusual. 

To  what  degree  the  spores  of  the  fungus  permeate  the  air  is  not  known, 
though  it  seems  probable  that  in  infected  children's  wards  the  air  is  charged 
with  them.  A  deterioration  of  the  general  health  seems  less  a  predisposing  factor, 
per  se,  than  does  an  unhealthy  state  of  the  buccal  mucous  membrane,  since  ap- 
parently perfectly  healthy  children  may  be  attacked.  At  the  same  time,  it  is 
certain  that  a  falling  oif  in  health  of  a  baby  may  be  attended  by  a  condition 
of  the  mucous  membrane  which  renders  this  a  fit  nidus  for  the  growth  of  tlie 
fungus.  Thus,  any  severe  acute  or  chronic  illness,  improper  feeding,  imperfect 
hygienic  surroundings,  and  the  like  may  act  in  this  manner.  The  most  fre- 
quent condition  which  thus  predisposes  to  thrush  is  gastro-intestinal  disorder, 
and  the  association  between  the  two  conditions  is  often  very  intimate.  It  is 
not  certain,  however,  whether  the  gastro-intestinal  disturbance  has  any  peculiar 
causative  power. 

It  may  be  definitely  asserted  that  any  form  of  stomatitis  renders  the  lodg- 
ment and  growth  of  the  fungus  possible ;  but  the  most  common  predisposing 
alteration  of  the  mucous  membrane  is  a  catarrhal  stomatitis,  even  of  the  mildest 
grade. 

It  is  very  commonly  claimed  that  an  acid  state  of  the  secretion  of  the  mouth 
is  essential  to  the  growth  of  the  fungus.  Experience  indicates,  however,  that 
it  will  grow  in  neutral,  or  even  slightly  alkaline  media.  The  saliva  in  this 
disease  is,  it  is  true,  acid,  but  probably  oftener  as  a  result  of  the  presence  of  the 
fungus. 

Pathology  and  Pathological  Anatomy. — The  exact  nature  of  the  organ- 
ism— which  provisionally  may  be  called  saccharomyces  albicans — has  not  yet 
been  determined.  It  was  first  described  by  Berg  in  1843.  It  was  soon  after 
again  described  by  Robin  under  the  title  of  Oidium  albicans;  Hallier  called  it 
Oi'dium  lactis.  Grawitz  claimed  that  the  fungus  was  in  reality  the  mycoderma 
vini,  but  about  the  same  date  Reess  denied  the  truth  of  this,  and  described  it 
as  saccharomyces  albicans.  Plant  believed  it  to  be  Monilia  Candida.  It  has 
also  been  maintained  that  the  fungus  is  a  mixed  form.  It  is  decidedly  poly- 
morphic, the  form  depending  upon  the  nature  of  the  media  upon  which  it  is 
cultivated.  Roux  and  Linossier  have  shown  that  there  is  a  yeast  form  made 
up  principally  of  cells  as  seen  in  the  yeast  fungus.  There  is  also  a  form  which 
is  very  largely  filamentous.  Under  certain  conditions  the  morphology  becomes 
still  more  complex.  In  the  mouth  the  fungus  produces  white  patches  resem- 
bling curdled  milk  in  color,  and  varying  from  a  pin-point  size  upward.  The 
spots  may  be  few,  or  very  numerous,  discrete  or  coalescing  to  a  great  extent. 
They  are  covered  by  epithelium  and  slightly  elevated,  and  can  be  removed 
only  with  the  exercise  of  considerable  force.  This  leaves  a  raw  surface  which 
bleeds  easily.  In  the  later  stages  the  patches  become  duller  in  color  and  are 
more  easily  removed.    Examined  more  minutely,  it  is  found  that  the  parasite 
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first  d^elops  and  spreads  in  the  form  of  spores  between  the  layers  of  epithelial 
cells.  Mycelial  threads  now  grow  outward  and,  especially,  inward  toward  the 
connective  tissue.  The  mucous  membrane  in  the  neighborhood  of  the  patches 
is  smooth  and  redder  than  normal.  There  is  some  inflammatory  production 
of  new  cells,  but  without  pus.  Some  degree  of  general  catarrhal  stomatitis  is 
usually  to  be  observed. 

The  spots  occupy  principally  the  dorsum  and  edges  of  the  tongue,  but  the 
hard  palate  and  the  inner  surface  of  the  cheeks  and  lips  are  also  favorite  seats. 
Other  parts  of  the  mouth  may  be  involved,  and  the  growth  may  spread  to 
the  fauces  and  pharynx,  and  even  to  the  gastro-intestinal  tract.  It  has  indeed 
been  found  in  various  internal  portions  of  the  body,  including  the  liver,  lungs, 
brain,  and  blood-vessels. 

Symptomatolog'y. — The  symptoms  vary  greatly,  and  depend  rather  upon 
the  attending  stomatitis  than  upon  the  mere  presence  of  the  parasite.  In 
infants  there  may  be  witnessed  the  same  indisposition  to  nurse  which  was 
described  as  a  symptom  of  catarrhal  stomatitis.  Swallowing  is  painful  if  the 
disease  extend  to  the  fauces,  and  it  may  be  impossible  if  the  oesophagus  becomes 
involved,  owing  to  the  blocking  of  its  lumen  by  the  mould.  Such  symptoms 
as  wasting,  debility,  and  the  like  are  referable  to  the  disease  with  which  the 
oral  affection  is  attended.  There  is  an  exception,  however,  in  the  case  of  dis- 
turbances of  the  gastro-enteric  tract,  which  are  often  apparently  due  to  the 
spread  of  the  fungus  to  this  region,  or  more  probably  to  the  swallowing  of  the 
mould  and  the  consequent  irritation  set  up.  by  its  chemical  products. 

Complications. — A  rather  chronic  ulcerative  process  may  occasionally 
remain  after  the  detachment  of  the  fungus  from  some  of  the  patches.  Gastro- 
intestinal catarrh  is  a  very  frequent  complication,  as  already  stated.  Redness 
and  excoriation  of  the  parts  around  the  anus  and  the  genitals,  so  often  present 
in  thrush,  is  the  result  of  a  complicating  diarrhcea. 

Diagnosis. — At  the  outset  the  patches  on  the  tongue  look  greatly  like 
curdled  milk.  The  latter,  however,  can  at  once  be  easily  removed  by  the  finger. 
Thrush  can  scarcely  be  confounded  with  any  other  disease,  and  if  there  be  any 
doubt  a  microscopic  examination  will  settle  the  matter. 

Prognosis  and  Course. — Thrush  occurring  in  a  healthy  child  and  appro- 
priately treated  offers  an  entirely  favorable  prognosis.  In  a  few  days  to  a  week 
it  should  be  well,  having  injured  the  patient  little  if  at  all.  In  greatly  debil- 
itated children  it  is  apt  to  be  indefinitely  prolonged  until  death  comes  as  a 
result  of  the  general  condition,  except  in  so  far  as  pain  has  interfered  with 
the  ingestion  of  food.  The  gravity  of  the  prognosis  is  in  proportion  to  the 
extent  of  the  eruption  and  the  youth  of  the  subject. 

Treatment. — Prophylaxis  is  of  the  utmost  importance.  As  far  as  possible, 
the  entrance  of  the  spores  must  be  prevented  by  the  strictest  cleanliness  of 
everything  which  is  to  be  put  in  the  child's  mouth.  The  free  use  of  boiling 
water  constitutes  the  best  means  for  this  end.  The  mucou!?  membrane  of  the 
mouth  also  must  be  maintained  in  a  clean  and  healthy  condition  by  frequent 
washing  with  weak  alkaline  solutions. 
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If  the  disease  lias  already  commenced,  the  chief  attention  is  to  be  directed 
to  removing  the  fiingns  and  preventing  its  retnrn.  The  patches  must  be 
rubbed  away  by  the  finger,  covered  with  a  soft  wet  cloth,  in  as  gentle  a  man- 
ner as  possible,  and  this  procedure  repeated  every  two  or  three  hours  ;  the 
cloth  may  be  moistened  with  an  alkaline  solution,  since  this  softens  the  epith- 
elial covering.  After  the  washing  the  diseased  parts  must  be  sprayed  or  painted 
with  the  remedy  to  be  employed  for  the  destruction  of  the  fungus.  For  this 
purpose  we  may  use  solutions  of  borax  (20  grs.  to  the  ounce),  hyposulphite  of 
sodium  (20  grs.  to  the  ounce),  boric  acid,  salol,  salicylate  of  sodium  (20  grs. 
to  the  ounce) ;  permanganate  of  potash,  bicarbonate  of  sodium  (30  grs.  to  the 
ounce),  and  peroxide  of  hydrogen.  Boi-ax  and  honey  is  a  remedy  much 
employed.  It  is  better,  however,  to  dissolve  the  borax  in  glycerin,  since 
saccharine  substances  may  favor  the  development  of  the  disease. 

Such  constitutional  treatment  must  be  given  as  is  indicated  by  the  general 
health  of  the  patient  or  by  the  nature  of  any  other  malady  present.  It  may 
be  necessary  to  diminish  the  amount  of  sugar  and'  starch  in  the  food,  in  order 
to  avoid  fermentation  and  increase  of  acidity,  which  furnish  conditions  favor- 
able to  the  development  of  the  micro-organisms.  Such  dietetic  treatment, 
combined  with  the  employment  of  alkaline  washes  for  the  mouth,  will  effect- 
ually prevent  the  increase  of  acidity  of  the  secretions. 

Aphthous  Stomatitis. 

Definition. — An  inflammatory  affection  of  the  oral  mucous  membrane 
characterized  by  the  formation  of  small  scattered  yellowish-white  or  grayish- 
white  patches  or  very  superficial  ulcers. 

Synonyms.  — Aphthae  ;  Canker  ;  Vesicular  stomatitis ;  Follicular  stomati- 
tis ;  Herpetic  stomatitis. 

Etiology. — -The  disease  is  much  more  common  in  children  up  to  the  age 
of  the  second  dentition.  Imperfect  hygiene  of  any  sort,  with  its  debilitating 
influences,  seems  to  predispose  to  the  affection.  Constitutional  debility  or  that 
resulting  from  overwork,  pregnancy,  lactation,  or  severe  prolonged  illness  acts 
in  the  same  manner.  Such  acute  diseases  as  measles,  malaria,  acute  gastro-in- 
testinal  catarrh,  pneumonia,  and  scarlet  fever  are  sometimes  accompanied  by 
aphthse.  Toward  the  close  of  wasting  diseases,  such  as  phthisis  or  cancer,  and 
especially  it  has  seemed  to  me  when  the  abdominal  organs  are  involved,  aphthse 
are  apt  to  appear,  and  to  prove  intractable.  Often,  however,  the  affection  de- 
velops in  persons  apparently  in  perfect  health.  The  season  of  the  year  has  been 
claimed  to  exert  some  influence  in  its  production,  since  summer  and  autumn 
seem  to  produce  the  greatest  number  of  cases.  Excessive  humidity  of  the  air 
has  been  supposed  to  produce  it,  since  inundations  have  sometimes  been  fol- 
lowed by  epidemics  of  the  affection.  Various  local  irritations  have  been 
assigned  as  causes.  Prominent  among  them  is  teething,  but  whether  tlie 
association  is  causal  or  merely  accidental  is  difficult  to  determine. 

Pathology  and  Pathological  Anatomy. — The  exact  nature  of  the  affec- 
tion has  not  been  accurately  determined.    Bacteriological  studies  have  not 
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shown  the  presence  of  any  characteristic  micro-organism.  Arguments  have 
been  advanced  in  favor  of  the  infectious  nature  of  the  malady,  and  the  disease 
has  also  been  spoken  of  as  identical  with  the  foot-and-mouth  disease  of  cattle, 
but  there  seems  to  be  no  sufficient  ground  for  this  theory.  It  has  been  claimed 
that  the  ulceration  is  the  result  of  inflammation  of  the  mucous  follicles.  The 
counter-claim  has  likewise  been  made  that  this  is  impossible,  since  the  dis- 
ease appears  in  parts  of  the  mouth  where  there  are  no  such  follicles.  Some 
writers  state  that  the  lesion  is  a  solid  exudation  in  the  mucous  membrane  just 
below  the  epithelium,  while  others  claim  that  the  initial  stage  is  the  formation 
of  a  vesicle.  From  this  latter  point  of  view  aphthae  is  of  nervous  origin  and 
closely  allied  to  herpes  facialis.  The  difficulty  of  detecting  the  vesicles  in  the 
mouth  is  readily  explained  by  the  differences  in  the  conditions  there  and  on 
the  face  respectively.  Strictly  speaking,  the  lesion  is  not  an  ulcer,  since  no 
pus  is  produced.  This  has  been  urged  strongly  by  Bohn.  The  lesions  may 
develop  in  any  part  of  the  mouth,  although  the  most  common  situation  is  the 
inner  surface  of  the  lower  lip.  They  may  extend  into  the  pharynx,  although 
this  is  rare.  The  patches  of  aphthae  vary  in  size  from  that  of  a  pin-head  to 
that  of  a  split  pea,  and  are  for  the  most  part  discrete,  though  two  or  more 
closely  adjacent  spots  may  fuse.  In  some  cases,  however,  the  disease  assumes 
a  confluent  type.  This  form  has  been  described  as  occurring  particularly 
during  pregnancy  or  epidemically  after  inundations,  but  is  not  confirted  to 
these  conditions.  The  aphthous  lesion,  as  first  observed,  consists  of  a  small 
elevation  of  the  epithelium  with  a  red  margin  and  a  whitish  centre.  It  can 
be  barely  perceived  by  the  fiuger.  There  is  present  hypersemia  and  cellular 
proliferation.  In  about  twenty-four  hours  the  papule  loses  its  epithelial  cov- 
ering, and  a  small  oval  whitish  or  creamy  patch  is  left,  surrounded  by  a  red 
margin.  The  ulcer,  as  it  is  called,  is  level  with  the  surface,  though  its 
swollen  edges  may  make  it  appear  slightly  excavated.  In  a  few  days  the  mass 
forming  the  central  part  of  the  patch  has  been  encroached  upon  and  lifted  up 
above  the  surface  of  the  surrounding  mucous  membrane  by  the  newly-formed 
epithelial  layer,  and  disappears  ;  or  the  floor  of  the  ulcer  has  gradually  receded, 
a  clean-cut  sore  uncovered  by  epithelium  has  been  left,  and  this  has  gradually 
been  covered  by  a  new  epithelial  coating  spreading  from  the  periphery.  No 
scar  remains. 

Symptomatology. — A  certain  degree  of  catarrhal  stomatitis  always  pre- 
cedes the  development  of  the  aphthous  patches.  Sometimes,  too,  the  appear- 
ance of  these  is  preceded  by  such  constitutional  symptoms  as  feverishness,  loss 
of  appetite,  and  evidences  of  gastro-intestinal  disturbance.  This,  however,  is 
unusual  except  in  severe  cases,  and  it  is  questionable  whether  such  symptoms 
are  at  all  connected  with  the  oral  affection.  The  amount  of  systemic  disturb- 
ance varies  a  great  deal.  Restlessness,  loss  of  appetite,  and  fretfulness  may 
appear  in  infants,  together  with  a  moderately  increased  secretion  of  saliva. 
Slight  fever  is  common.  In  the  confluent  type  the  constitutional  symptoms 
may  be  severe.  Vomiting  and  diarrlioea  may  be  present,  pcrhaj)s  due  to  tiie 
extension  of  the  process  to  the  stomach  and  intestines,  and  the  typlioid  state 
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may  be  developed.  Pain  is  usually  the  most  prominent  symptom,  since  the 
spots  are  extremely  tender  to  the  touch.  It  may  even  exist  to  such  a  degree 
that  nourisliment  iu  the  case  of  infants  is  greatly  interfered  with.  When 
aphthse  appear  in  the  later  stages  in  wasting  diseases  they  may  add  to  the 
suffering,  and  hasten  the  fatal  result  by  their  interference  with  taking  food. 

Complications. — The  preceding  catarrhal  stomatitis  is  rather  a  symptom 
of  the  disease  than  a  complication.  Rarely  ulcerous  stomatitis  is  added  as  a 
complication.  Herpes  of  the  lips  sometimes  occurs.  Whether  gastro-intes- 
tinal  catarrli  is  a  cause  or  a  complication  is  undecided. 

Diagnosis. — In  the  discrete  form  the  diagnosis  is  easy.  The  presence  of 
redness  and  swelling  of  the  mucous  membrane  of  the  gums  at  their  junction 
with  the  lips  arouses  the  suspicion  of  a  concealed  aphthous  ulcer.  The  con- 
fluent form  may  sometimes  resemble  diphtheritic  inflammation,  but  close  in- 
spection or  a  day  of  waiting  will  probably  discover  the  difference,  as  isolated 
aphthous  ulcers  are  apt  to  appear  here  and  there.  Aphthse  may  simulate 
ulcerous  stomatitis.  The  latter  is  to  be  distinguished  by  the  foul  breath  and 
the  tendency  to. haemorrhage  and  to  breaking  down  of  the  mucous  membrane, 
besides  its  primary  situation  at  the  junction  of  the  teeth  and  gums. 

Prognosis  and  Course. — The  prognosis  in  the  discrete  form  is  entirely 
good.  The  disease  seldom  lasts  longer  than  ten  days  at  the  outside,  and 
generally  not  more  than  frjom  four  to  seven  days.  In  greatly  debilitated  sub- 
jects the  affection  may  become  almost  chronic,  owing  to  repeated  relapses. 
Some  persons  appear  to  be  particularly  prone  to  the  occurrence  of  the  dis- 
ease. The  cure  of  the  confluent  form  is  more  difflcult,  depending  upon 
the  nature  of  the  primary  disorder.  This  variety  often  lasts  a  couple  of 
weeks. 

Treatment. — As  in  catarrhal  stomatitis,  it  is  well  to  commence  treatment 
with  a  mild  saline  laxative.  Any  gastric  or  intestinal  derangement  should 
be  appropriately  treated.  Locally,  the  same  care  for  cleanliness  should 
be  employed  as  was  recommended  for  catarrhal  stomatitis.  Ice  or  cold 
water  or  demulcent  lotions  give  relief.  Distinct  benefit  can  be  obtained 
from  the  application  of  strong  solutions  of  nitrate  of  silver.  Sulphate  of 
copper  may  be  employed  in  the  same  manner.  These  caustics  should  be 
applied  with  care,  or  the  ulceration  produced  may  be  more  entensive  than 
the  original  lesion.  Permanganate  of  potash  in  1  per  cent,  solution,  carefully 
painted  upon  the  individual  sjjots,  has  been  highly  praised  by  Baginski.  A 
saturated  solution  of  iodoform  in  ether  has  proved  in  my  hands  a  valuable 
application  in  many  cases.  Excellent  results  may  be  obtained  from  the  com- 
bination of  borax  and  chlorate  of  potash  in  a  powder,  of  which  a  minute  portion 
is  placed  in  the  mouth  frequently  during  the  day ;  or  either  drug  may  be  admin- 
istered in  solution.  Chlorate  of  potash  may  be  given  internally  as  well,  since 
it  is  excreted  by  the  saliva,  and  thus  comes  in  constant  contact  with  the  ulcers. 
Other  substances  recommended  are  sulphate  of  zinc  (20  grains  to  the  ounce)  ; 
boric  acid  (5  grains  to  the  ounce);  carbolic  acid  (5  grains  to  the  ounce);  bichlo- 
ride of  mercury  (1  grain  to  the  ounce) ;  and  astringent  lotions  of  various  sorts. 
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Solutions  of  cocaine  may  be  employed,  though  with  care,  when  the  sensitive- 
ness of  the  ulcers  is  very  great.  In  the  confluent  form  tonic  and  supporting 
treatment  is  sometimes  indicated. 

Ulcerous  Stomatitis. 

Definition. — An  affection  of  the  mouth  characterized  by  extensive  ulcer- 
ation, situated  principally  upon  the  gums,  but  spreading  by  auto-infection  to 
other  parts  of  the  oral  mucous  membrane. 

Synonyms. — Ulcerative  stomatitis ;  Ulcero-membranous  stomatitis ;  Phleg- 
monous stomatitis  ;  Stomacace  ;  Putrid  sore-mouth. 

Etiology. — There  are  a  number  of  predisposing  factors.  Sex  is  without 
much  influence,  but  age  is  important.  The  disease  is  very  unusual  before  the 
age  of  four  years,  and  is  most  frequent  between  that  of  four  and  ten  years.  It 
is  much  rarer  after  this  period,  but  may  develop  in  adults,  particularly  among 
soldiers  in  camps  and  garrisons  where  it  sometimes  occurs  epidemically.  It  is 
seen  most  frequently  in  the  damp  weather  of  spring  and  autumn.  Improper 
feeding,  insufficient  ventilation,  filth,  imperfect  clothing,  and  similar  unfavorable 
hygienic  conditions  are  powerful  predisposing  causes.  General  feebleness  of 
constitution,  as  in  rickets,  syphilis,  and  tuberculosis,  as  well  as  the  debilitated 
health  following  acute  and  chronic  diseases,  acts  in  the  same  manner.  This  is 
very  true  of  the  exanthemata,  pertussis,  pneumonia,  and  malaria.  There  is  an 
individual  propensity  to  the  disease  in  some  cases,  so  that  an  attack  comes  on 
after  any  slight  illness  or  even  in  apparently  perfect  health. 

Certain  drugs  are  capable  of  producing  it.  This  is  true  to  some  extent  of 
lead,  copper,  and  phosphorus,  but  particularly  so  of  mercury.  Whether  or 
not  contagion  is  an  etiological  factor  has  been  a  matter  of  dispute.  The  evi- 
dence is  strong,  however,  in  favor  of  the  infectious  nature  of  the  disease. 
Besides  the  causes  mentioned,  which  may  be  denominated  general  or  systemic, 
a  local  cause  is  required,  and  consists  in  some  disordered  condition  of  the  oral 
mucous  membrane.  This  may  be  produced,  perhaps,  by  a  mechanical  irri- 
tation, the  presence  of  caries  of  the  teeth  or  of  tartar  upon  them,  the  excre- 
tion of  mercury  through  the  mouth,  chronic  hypersemia,  prolonged  catarrhal 
stomatitis,  or  the  action  of  some  infection  of  unknown  nature,  since  no  specific 
microbe  has  been  discovei'ed.  It  is  a  curious  fact  that  ulcerous  stomatitis  does 
not  occur  unless  there  are  teeth.  It  would  seem  to  indicate  that  neglect  of 
cleanliness,  allowing  the  presence  of  fermenting  or  jjutrefying  particles  in  the 
interstices,  may  often  serve  as  at  least  a  predisposing  cause. 

Pathology. — The  process  always  commences  at  the  anterior  aspect  of 
the  free  border  of  the  gums,  generally  of  the  lower  jaw  and  upon  one  side, 
especially  the  left,  according  to  Bohn.  Thence  it  extends  to  the  lips,  checks, 
and  edges  of  the  tongue,  but  the  dorsum  of  the  tongue,  the  palate,  and  parts 
posterior  to  it  escape.  The  first  step  is  hypersemia  of  the  mucous  mem- 
brane and  swelling  from  the  inflammatory  exudation.  Soon  the  gums  become 
loosened  from  the  teeth,  and  often  somewhat  everted  and  bleed  easily.  The 
upper  free  edge  rapidly  assumes  the  appearance  of  a  narrow  yellowish  line, 


STOMATITIS. 


679 


indicating  ulceration,  which  I'apidly  broadens,  and  may  involve  the  whole 
breadth  of  the  gums.  It  may  extend  sufficiently  in  depth  to  invade  the  bone 
and  cause  its  necrosis  and  loss  of  the  teeth.  The  ulcers  which  may  meantime 
have  formed  on  the  lips  and  cheeks  often  reach  considerable  dimensions.  Their 
edges  are  not  materially  thickened,  although  the  whole  surrounding  mucous 
membrane  is  commonly  much  swollen.  The  centre  of  the  ulcer  is  covered 
with  a  soft  grayish  substance. 

Histologically,  the  process  is  one  of  molecular  necrosis,  with  abundant 
small-celled  infiltration  in  the  surrounding  parts.  Numerous  bacteria  are  pres- 
ent, but  none  which  can  be  called  specific.  The  dead  tissues  show  the  forms 
of  very  few  cells,  but  rather  a  granular  detritus  and  some  pus  corpuscles.  As 
recovery  takes  place,  the  yellowish  detritus  is  removed  and  a  new  epithelial 
covering  forms. 

Symptomatology. — There  are  no  general  symptoms  which  precede  tlie  local 
ones.  A  very  fetid  or  gangrenous  odor  to  the  breath  and  a  profuse  secretion  of 
saliva  are  among  the  earliest  symptoms,  indicating  the  presence  of  the  patho- 
logical lesions  already  described,  and  which  inspection  reveals.  The  saliva  is 
commonly  tinged  with  blood.  The  tongue  is  swollen  and  the  lining  of  the 
cheeks  is  often  puffy.  There  is  pain  upon  taking  nourishment,  and  young 
children  may  refuse  food  entirely.  The  general  symptoms  are  usually  slight, 
and  there  is  only  moderate  fever.  The  child  often  becomes  fretful,  sleeps 
badly,  and  may  lose  flesh.  In  mercurial  cases  there  is  often  a  metallic  taste  in 
the  mouth. 

Complications. — Swelling  of  the  submaxillary  glands  is  so  common  as  to 
be  with  equal  propriety  designated  a  symptom.  Suppuration  in  them  rarely 
takes  place.  An  offensive  diarrhoea  may  occur,  possibly  the  result  of  swallow- 
ing the  secretions  from  the  ulcers.  Nausea  and  vomiting  may  be  produced  in 
the  same  manner.  Aphthae  may  complicate  the  stomatitis.  Gangrenous  stoma- 
titis may  sometimes  develop. 

Diagnosis. — The  disease  can  scarely  be  mistaken  for  any  other.  Aphthse 
upon  the  free  boi'der  of  the  gums  might  be  confounded  with  ulcerous  stomati- 
tis in  the  early  stages,  but  the  diagnosis  could  not  be  long  in  doubt.  More- 
over, aphthae,  if  confluent,  may  spread  to  the  pharynx.  The  patches,  too,  are 
more  superficial.  Noma  is  distinguished  by  extensive  induration  and  tumefac- 
tion of  the  cheek  and  by  the  presence  of  blackened  sloughing  tissue. 

Prognosis  and  Course. — Uninterfered  with,  the  disease  lasts  for  a  variable 
time,  perhaps  months.  When  the  cause  is  persistent,  as  in  rickets  and  syphi- 
lis, the  process  may  be  indefinitely  prolonged.  It  has  a  tendency  to  spread  rather 
than  to  recover  of  itself.  Sometimes  it  assumes  a  mildly  chronic  form  from  the 
outset.  Under  treatment  the  prognosis  is  excellent,  and  the  disease  disappears  in 
a  week  or  ten  days,  unless  it  has  involved  the  bone.  Recurrences  of  the  affec- 
tion are  common.  Death  may  occasionally  occur  in  bad  cases  as  the  result  of 
exhaustion,  but  it  depends  rather  on  a  primary  condition  of  malnutrition. 
Death  may  also  result  from  the  development  of  noma  as  a  complication. 

Treatment. — Prophylactic  treatment  consists  in  removing  all  possible  pre- 


4 


680 


DISEASES  OF  THE  3T0UTH  AND  TONGUE. 


disposing  and  exciting  causes  by  attending  to  the  general  health  in  every  way, 
by  avoiding  possible  infection  by  persons  already  attacked,  and  by  keeping  the 
oral  raucous  membrane  in  a  healthy  state.  For  the  actual  treatment  of  the 
disease  almost  a  specific  is  found  in  chlorate  of  potash.  This  may  be  used  in 
the  form  of  lotions  of  the  strength  of  from  15  or  20  grains  to  the  ounce,  while 
at  the  same  time  it  should  be  given  internally.  The  proper  dose  for  a  child 
of  five  years  of  age  is  about  3  grains  every  three  or  four  hours.  It  may  be 
administered  in  such  a  form  as  the  following : 

'Sf.  Potassii  chloratis,  3j  ; 

Tr.  cinchonse  comp., 
Syr.  zingiberis, 

Aquse  purse,  aa.  f§j.-  M 

Sig.  A  teaspoonful  in  water  every  3  or  4  hours. 

Tincture  of  the  chloride  of  iron  may  be  advantageously  combined  with  it  for 
its  tonic  effect.  Under  the  administration  of  chlorate  of  potash,  improvement 
begins  in  twenty-four  to  foi'ty-eight  hours,  as  shown  by  the  marked  decrease  in 
the  salivation,  and  within  a  week  all  tlie  symptoms  will  generally  have  disap- 
peared. The  treatment  must,  however,  be  continued  for  some  time  to  guai'd 
against  relapses.  In  more  chronic  cases  chlorate  of  potash  sometimes  fails. 
Good  results  may  then  be  had  from  the  local  employment  of  such  agents  as 
solutions  of  thymol,  salycilic  acid,  carbolic  acid,  boric  acid,  permanganate  of 
potash,  and  nitrate  of  silver.  Probably  the  best  of  these  are  the  last  two.  The 
former  in  the  strength  of  3  grains  to  the  ounce  may  be  applied  frequently  with 
a  brush ;  the  latter,  in  a  solution  of  20  or  more  grains  to  the  ounce,  can  be 
painted  carefully  on  only  the  affected  parts  several  times  a  week.  All  carious 
teeth  or  portions  of  necrosed  bone  must  be  removed  or  ulceration  may  persist. 
Tonic  treatment  is  of  the  utmost  importance  in  order  to  prevent  relapses. 

Membranous  Stomatitis. 

Definition. — A  form  of  inflammation  of  the  mouth  characterized  by  the 
formation  of  a  pseudo-membrane  upon  the  mucous  surface  which  leaves  an 
ulcer  when  removed. 

Synonyms. — Diphtheritic  stomatitis  ;  Croupous  stomatitis. 

Etiolog'y. — The  disease  is  unusual,  and  owes  its  causation  to  one  of  several 
factors,  the  commonest  of  which  is  diphtheria.  The  lesion  is  then  almost 
always  secondary  to  diphtheritic  inflammation  elsewhere  in  the  body,  although 
I  have  occasionally  noted  primary  diphtheria  of  the  mouth,  and  similar  cases 
have  been  recorded  by  others.  Some  writers  describe  a  form  as  "  croujious," 
secondary  to  a  non-diphtheritic  pseudo-membranous  affection  of  the  fauces. 
The  term  "  croupous "  is  certainly  a  misnomer.  Whether  or  not  there  is 
actually  a  difference  between  these  forms  is  still  uncertain.  From  the  stand- 
point of  pathological  anatomy  there  does  not  appear  to  be  any,  except  in  so 
far  as  that  a  specific  germ  may  produce  the  diphtheritic  affection. 
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In  the  category  of  membranous  stomatitis  can  also  best  be  included  cases 
which  result  from  the  action  of  caustic  fluids  upon  the  mouth. 

Pathology. — In  the  diphtheritic  form  there  is  injection  of  the  mucous 
membrane,  and  in  a  very  short  time  a  pseudo-membrane  appears  upon  it. 
This  remains  several  days  and  then  separates,  leaving  a  superficially  ulcer- 
ated surface.  The  pseudo-membrane  may  become  detached  in  mass  or  may 
slowly  disintegrate.  It  consists  of  a  fibrinous  exudation  with  leucocytes, 
which  is  situated  in  the  mucosa,  and  which  has  undergone  a  coagulation-necro- 
sis. It  may  involve  only  the  superficial  epithelial  layers,  but  if  more  deeply 
situated,  it  will  seem  rather  within  the  mucous  membrane,  can  only  be  removed 
with  difficulty,  and  leaves  a  bleeding  surface  behind  it.  When  thus  artificially 
removed,  it  is  apt  to  re-form.  The  most  frequent  situation  of  secondary  diph- 
theritic stomatitis  is  the  tongue,  and  after  this  the  cheeks,  lips,  and  gums.  In 
primary  diphtheritic  stomatitis  the  lips  are  generally  first  attacked,  and  after 
this  the  other  parts  of  the  mouth.  The  characteristic  micro-organisms  of  diph- 
theria are  of  course  present. 

In  those  cases  due  to  the  action  of  hot  or  caustic  liquids  there  is  a  sudden 
production  of  a  pseudo-membrane  by  the  coagulation  and  consequent  killing 
of  the  surface  layers,  whence  the  necrosis  extends  inward.  Other  cases  of 
membranous  stomatitis  have  been  described  in  which  the  method  of  origin  was 
entirely  obscure.  Such,  for  instance,  is  the  case  reported  by  Bax,  in  which 
the  attacks  of  this  condition  recurred  at  intervals  during  twenty-five  years. 

Symptomatology. — Some  degree  of  catarrhal  stomatitis  is  a  frequent 
accompaniment  of  diphtheritic  stomatitis.  Salivation  is  nearly  always  present. 
The  odor  of  the  breath  is  fetid.  Slight  or  even  severe  haemorrhage  may  take 
place.  There  are  decided  swelling  and  tenderness  of  the  lymphatic  glands 
below  the  jaw.    The  appearances  in  the  mouth  have  already  been  described. 

Diagnosis.- — The  disease  must  be  distinguished  from  confluent  aphthae  and 
from  ulcerous  stomatitis.  The  diagnostic  symptoms  have  already  been  described 
in  considering  these  two  affections. 

Prognosis. — In  membranous  stomatitis  secondary  to  diphtheria  of  the 
pharynx,  the  affection  of  the  mouth  is  an  indication  of  the  intensity  of  the 
process,  and  the  prognosis  is  very  grave.  In  the  primary  diphtheritic  form  the 
prognosis  is  less  grave.  In  those  cases  dependent  upon  local  irritants  it  is,  as 
a  rule,  and  as  regards  the  lesion  of  the  mouth  merely,  favorable,  unless  the 
destruction  has  been  very  extreme. 

Treatment. — The  treatment  of  the  diphtheritic  variety  is  that  of  diphtheria 
of  the  pharynx.  The  removal  of  the  pseudo-membrane  and  the  application  of 
some  of  the  numerous  agents  advised  for  use  in  the  throat  are  to  be  recom- 
mended where  the  patient  seems  to  be  sufiFering  more  from  the  local  process 
than  from  general  infection.  * 

In  forms  not  dependent  upon  a  specific  virus  it  may  be  advisable  to  use 
astringent  lotions  for  the  ulceration  remaining  after  the  pseudo-membrane  has 
been  removed. 
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Bednar's  Aphtha. 
Allied  to  ulcerous  stomatitis  in  so  far  that  ulceration  is  present,  but  widely 
differing  from  it  in  every  other  particular,  is  the  affection  known  as  Bednar's 
aphthae. 

Definition. — Superficial  ulcers,  generally  one  or  two  in  number,  which  form 
upon  the  hard  or  soft  palate  in  early  infancy. 
Synonym. — Placques  pterygoidiennes. 

Etiology. — The  disease  is  seen  only  up  to  about  six  weeks  of  age.  Prob- 
ably several  different  factors  may  act  as  the  cause  of  the  iilcers.  Among  them 
are  the  development  of  milium  on  the  palate,  followed  later  by  ulceration  and  the 
occurrence  of  retention  cysts  terminating  in  the  same  way.  The  commonest  cause 
of  Bednar's  aphthse  is,  however,  mechanical  injury.  This  may  be  the  result 
of  the  impingement  of  an  artificial  nipple  upon  the  hard  palate,  or  the  mere  act 
of  suckling  by  a  child  who  already  has  catarrhal  stomatitis ;  but  far  more  fre- 
quently it  has  been  proved  to  be  the  result  of  rough  washing  of  the  mouth  by 
the  nurse's  finger.  Careful  experiments  made  by  at  least  two  different  inves- 
tigators have  proved  that  childi-en  in  whom  the  toilet  of  the  mouth  was  not 
practised  rarely  developed  the  disease. 

Another,  and  evidently  quite  different,  affection,  from  the  point  of  view  of 
prognosis  at  least,  has  been  described  by  Parrot  and  others.  In  this  the  ulcers 
are  situated  as  described,  but  occur  only  in  children  who  are  suffering  from 
great  inanition. 

Pathology. — The  first  stage  of  the  lesion  consists  in  injection  of  the  mucous 
membrane,  which  is  soon  followed  by  a  grayish  exudation,  and  then  by  the  for- 
mation of  superficial  ulceration.  The  ulcers  are  situated  on  the  hard  palate  or 
on  that  and  the  soft  palate.  In  the  cases  described  by  Parrot  the  ulceration  ex- 
tended more  deeply,  and  even  involved  the  bone. 

Symptomatology. — The  only  symptom  produced  is  pain,  shown  by  disin- 
clination to  nurse.    Failure  of  nutrition  may  follow  as  a  result  of  this. 

Complications. — Thrush  sometimes  complicates  the  disorder.  Gastro- 
intestinal disturbance  may  develop. 

Diagnosis. — The  disease  cannot  be  confounded  with  any  other  affection. 
The  suggestion  of  hereditary  syphilis  may  occur,  but  is  refuted  by  the  ante- 
cedents and  by  the  associated  symptoms  of  the  case. 

Prognosis. — The  prognosis  is  nearly  always  favorable,  the  tendency  of  the 
ulcers  being  to  heal.  If  they  last  too  long,  the  child  may  die  from  the  inter- 
ference with  proper  nourishment  or  from  some  complication.  The  prognosis 
of  cases  such  as  those  described  by  Parrot  is  very  unfavorable,  the  ulcers  run- 
ning a  chronic  course  and  rarely  healing. 

Treatment. — This  is  entirely  negative.  If  the  cause  be  removed,  the 
ulcers  will  promj)tly  heal.  If  they  seem  at  all  slow  in  doing  this,  they  may  be 
touched  with  a  weak  solution  of  nitrate  of  silver. 

Simple  Ulceration  of  the  Mouth. 
The  very  distinctive  appearance  and  course  of  the  affections  already 


STOMATITIS. 


683 


described  leave  unconsidered  some  other  forms  of  ulcers  of  the  mouth. 
Among  these  is  the  development  of  a  single  or  a  few  ulcers,  sometimes  con- 
secutive to  catarrhal  stomatitis,  sometimes  the  result  of  injury  by  a  tooth  and 
the  like,  and  which  have  neither  the  sent  nor  the  severity  of  those  of  ulcerous 
stomatitis,  nor  present  the  complex  of  symptoms  of  aphthje.  These  ulcers 
are  superficial  and  somewhat  painful,  and  disappear  readily  when  the  cause  is 
removed. 

Perhaps  best  mentioned  in  the  same  connection  is  the  Assuring  at  the  angle 
of  the  mouth,  with  inflammatory  thickening  of  the  epithelium  here.  This 
resembles  the  Assuring  of  congenital  syphilis.  It  gives  rise  to  some  pain. 
An  epidemic  of  it  was  described  by  Lemaitre,  and  the  disease  was  named  "  la 
perleche,"  from  the  disposition  of  the  patients  to  lick  the  painful  spots.  • 

Gangrenous  Stomatitis. 

Definition. — An  alfection  of  the  mouth  characterized  by  gangrenous  destruc- 
tion of  the  gum  and  inner  surface  of  the  cheek,  which  spreads  rapidly  and  is 
commonly  fatal. 

Synonyms. — Cancrum  oris  ;  Noma  ;  Gangrene  of  the  mouth. 

Etiology. — The  disease  is  a  rare  one,  even  in  hospital  practice.  Certain 
factors  exercise  a  powerfully  predisposing  influence.  Decidedly  more  females 
are  attacked  than  males.  It  has  been  observed  in  adults  and  in  infants,  but  is 
much  more  frequent  between  the  ages  of  two  and  five  years.  It  appears  to  be 
more  common  in  damp  countries,  such  as  Holland.  More  cases  are  met  with 
in  spring  and  autumn,  but  it  is  doubtful  whethei*  the  season  itself  exerts  any 
influence.  Some  previous  deterioration  of  the  health  is  a  requisite  etiological 
factor,  as  the  disease  does  not  occur  in  healthy  subjects.  Any  improper  hygienic 
surroundings  may  be  sufficient  to  determine  its  occurrence.  The  previous  exist- 
ence of  chronic  or  acute  disease  may  bring  on  noma  in  a  similar  way.  This  is 
especially  true  of  infectious  diseases,  but  particularly  of  measles,  since  prob- 
ably more  than  half  the  cases  of  gangrenous  stomatitis  are  preceded  by  this 
disease.  Malaria  is  a  frequent  predisposing  cause  in  India.  Local  changes  in 
the  mucous  membrane  may  act  as  a  predisposing  cause.  Consequently  ulcerous 
stomatitis  is  at  times  followed  by  noma,  and  aphthae  has  also  preceded  it. 

The  question  as  to  the  infectious  nature  of  the  disease  is  not  even  yet  deter- 
mined. Cases  arise  spontaneously  in  which  it  seems  impossible  for  the  affection 
to  have  been  imparted  by  contagion.  On  the  other  hand,  several  cases  have 
sometimes  developed  in  one  family  or  in  a  hospital. 

Pathology. — The  disease  almost  always  attacks  both  the  cheek  and  the  ad- 
jacent gums.  Occasionally  only  the  cheek  or  only  the  gums  are  affected.  Very 
rarely  the  disease  is  bilateral.  It  is  difficult  to  determine  the  exact  mode  and 
place  of  starting,  owing  to  the  great  rapidity  of  development.  It  is  at  least  cer- 
tain that  it  is  nearly  always  the  mucous  membrane  which  is  first  attacked, 
although  some  cases  have  been  reported  in  which  the  disease  began  in  the 
substance  of  the  cheek.  The  process  probably  commences  as  a  bleb  upon  the 
mucous  membrane  of  the  cheek  or  the  junctions  of  it  with  the  lips  or  gums. 
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This  is  rarely  seen,  since  it  speedily  changes  into  an  ulcer  with  a  dark-gi-ayish 
sloughing  surface  which  is  accompanied  by  diffuse  swelling  of  the  cheek.  The 
ulceration  immediately  or  after  a  day  or  so  becomes  gangrenous,  is  covered  with 
a  brownish  eschar,  and  spreads  rapidly  in  all  directions,  including  that  of  depth. 
The  cheek  soon  presents  a  well-defined  indurated  nodule  in  its  substance,  and 
the  skin  over  this  becomes  tense  and  red,  then  livid,  and  finally  blackish.  The 
discoloration  and  induration  spread,  a  bleb  often  forms  externally  over  the  posi- 
tion of  deepest  ulceration  within  the  mouth,  and  the  skin  of  the  cheek  finally 
breaks.  At  last  this  gangrenous  spot  meets  the  similar  area  upon  the  inside, 
and  the  perforation  is  complete.  The  process  now  extends  and  eats  away  the 
cheek,  while  meantime  the  changes  within  the  mouth  often  extend  rapidly. 
The  teeth  may  be  loosened,  the  bones  become  necrotic  and  portions  of  them 
drop  out ;  the  tongue,  lips,  palate,  eye,  nose,  and  even  the  ear,  may  be  event- 
ually involved.  The  rapidity  of  the  changes  described  varies  considerably. 
Perforation  may  take  place  in  twenty-four  hours,  but  oftener  after  three  to 
four  days.  It  may,  however,  not  occur  for  two  weeks.  In  rare  instances  I 
have  seen  the  gangrenous  process  terminate  favorably  without  perforation  of 
the  cheek. 

The  process  is  that  of  rapid  gangrene.  A  plugging  by  thrombi  of  the 
vessels  in  the  surrounding  infiltrated  area  prevents  the  occurrence  of  haemor- 
rhage. 

There  has  as  yet  been  no  micro-organism  found  which  can  be  considered 
certainly  characteristic  of  the  disease.  Lingard  has  described  a  thread-like 
bacillus,  and  Ranke  a  peculiar  streptococcus.  Sansom  described  certain  highly 
refractory  bodies  in  the  blood  in  noma,  but  admitted  that  they  were  not  always 
present.  Post-mortem  lesions  are  found  in  various  organs.  A  diflFuse  broncho- 
pneumonia is  very  frequent.  Membranous  patches  in  the  colon  are  quite 
common. 

Symptomatolog'y. — The  symptoms  vary  very  much,  and  are  often  at  first 
masked  by  those  of  the  disease  that  precedes  the  noma.  Often  the  first  evidence 
is  the  gangrenous  odor  which  proceeds  from  the  mouth,  and  which  finally  be- 
comes unbearable.  There  is  observed  at  the  same  time  a  diffuse  swelling  of  the 
cheek,  and  inspection  of  the  interior  of  the  mouth  will  show  that  the  affection 
has  made  considerable  progress.  There  is  not  much  pain.  The  general  con- 
dition of  the  patient  seems  often  to  be  very  little  affected  at  the  outset  or  even 
after  the  process  is  well  under  way.  Eventually,  however,  as  the  gangrene  pro- 
gresses, there  ensues  great  depression  of  strength  and  delirium  or  insomnia 
may  develop.  There  is  moderate  fever,  which  is  apt  later  to  take  on  a  septic 
type.  The  pulse  is  weak,  and  finally  becomes  rapid  and  feeble.  Appetite 
may  be  well  preserved  nearly  to  the  end.  The  secretion  of  saliva  is  increased  ; 
the  submaxillary  lymphatic  glands  are  little  if  at  all  enlarged  ;  oedema  of  the 
feet  is  common.  Finally  the  patient  becomes  apathetic,  and  dies  in  collapse  or 
from  exhaustion. 

Complications. — Diarrhoea  is  so  frequent  that  it  is  questionable  whether 
it  should  not  be  called  a  symptom.    It  is  probably  due  to  the  swallowing  of 
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gangrenous  matter  or  to  a  complicatiug  colitis.  Vomiting  is  uncommon. 
Broncho-pneumonia  is  a  wavy  frequent  complication.  Gangrene  of  the  lungs, 
palate,  oesophagus,  anus,  genitals,  or  extremities  may  occur.  Haemorrhage  is 
rare,  but  has  occasionally  caused  death.  Diphtheria  sometimes  complicates  the 
affection. 

Diagnosis. — When  well  established  noma  cannot  be  mistaken  for  any  other 
disease.  All  the  evidences  of  gangrene  are  present.  Anthrax  is  distinguished 
by  the  fact  that  it  commences  on  the  exterior.  Ulcerous  stomatitis,  if  very 
severe,  may  sometimes  cause  necrosis  of  the  bone  and  considerable  destruction 
of  the  mucous  membrane.  It  does  not,  however,  produce  a  gangrenous  odor ; 
the  ulcer  is  not  covered  by  a  brownish  eschar,  nor  does  it  advance  to  destruction 
of  the  skin.  As  already  stated,  ulcerous  stomatitis  may  sometimes  take  on  a 
gangrenous  change. 

Prognosis  and  Course. — The  prognosis  is  most  unfavorable,  though  not 
invariably  so.  At  least  three-quarters  of  all  cases  die.  The  more  extensive 
the  lesion,  the  more  fatal  the  disease.  The  chances  are  best  when  the  lesion  is 
confined  to  the  gums.  The  presence  of  any  complication  adds  to  the  gravity 
of  the  case.  Recovery  may  take  place  before  the  disease  has  passed  beyond 
the  mucous  membrane,  but  oftener  it  is  only  with  the  attendance  of  great 
deformity  of  the  cheek.  The  duration  of  gangrenous  stomatitis  is  one  to  two 
weeks  or  longer.    Relapses  very  rarely  occur. 

Treatment. — Little  can  be  done  in  the  way  of  prophylactic  treatment, 
since  the  disease  comes  so  suddenly  and  without  warning,  A  child  in  a  hospital 
if  attacked  by  the  disease  should  be  isolated,  in  view  of  the  possible  contagious- 
ness. The  treatment  of  the  disease  itself  must  be  energetic  to  be  of  any  avail. 
Prompt  and  thorough  cauterization  under  anaesthesia  with  the  actual  cautery 
or  with  nitric  acid  or  some  other  powerful  caustic  should  be  employed.  Car- 
bolic acid,  Vienna  paste,  bromine,  sulphate  of  copper,  chloride  of  zinc,  and 
other  substances  have  been  employed  for  this  purpose.  The  applications 
should  be  made  as  early  in  the  disease  as  possible.  The  effort  must  be  made 
to  penetrate  into  the  tissue  which  seems  still  entirely  healthy,  while  great  care 
is  used  to  prevent  unnecessary  injury  to  adjacent  healthy  parts.  How  often 
cauterization  must  be  repeated  depends  upon  the  condition  in  each  individual 
case.  The  after-dressing  depends,  too,  upon  the  individual  circumstances,  but 
antiseptic  dressings  of  some  sort  are  always  indicated.  Iodoform  in  vaseline 
may  be  applied  over  the  inner  surface  of  the  cheek,  and  externally  the  follow- 
ing may  be  smeared  freely  over  the  side  of  the  face  and  neck  : 


I^.  lodoformi,  gr.  xl ; 

Icthyol,  3j ; 

Lanolin,  3ij  ; 

Ung.  petrolei,  q.  s.  ad  Ij. — M. 
Ft.  ung. 


All  care  possible  must  be  taken  to  prevent  the  entrance  of  septic  matter  into 
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the  lungs  and  stomach,  in  order  to  avoid  tlie  devekipnient  of"  diarrlioea  and 
broncho-pneumonia. 

The  general  health  of  the  patient  must  be  sustained  in  every  possible  way. 
Food  should  be  administered  in  concentrated  form  and  at  frequent  intervals, 
and  nutrient  eneniata  are  sometimes  necessary.  Diarrhoea  should  be  restrained, 
if  possible,  by  small  doses  of  opium  by  the  rectum.  Alcohol  is  well  borne  and 
should  be  freely  given.  The  internal  remedies  which  have  seemed  to  be  most 
valuable  have  been  oil  of  turpentine  in  emulsion  with  lime-water,  and  dilute 
muriatic  acid  in  solution  with  quinine  and  strychnine. 

Leukoplasia  Oris. 

Definition. — A  chronic  affection  of  certain  parts  of  the  mucous  membrane 
of  the  mouth  or  tongue  characterized  by  the  development  of  whitish  or  yellow- 
ish somewhat  elevated  and  indurated  patches. 

Synonyms. — Ijeukoplakia  buccalis  ;  Leucoma  ;  Chronic  epithelial  stoma- 
titis ;  Glossodynia  exfoliativa;  Ichthyosis  of  the  tongue;  Psoriasis  of  the 
tongue  ;  Keratosis  ;  Tylosis. 

Etiology. — The  affection  is  unknown  in  childhood,  rare  in  women,  and 
generally  attacks  adult  males.  The  predisposing  influences  are  unknown, 
although  syphilis  and  gout  have  been  claimed  as  causes.  Tobacco-smokers 
and  glass-blowers  sometimes  develop  it,  apparently  as  the  direct  result  of  heat. 
The  presence  of  broken  teeth  or  the  contact  of  highly-seasoned  food,  alcohol, 
or  other  local  irritants  appear  to  be  the  cause  at  times.  The  ingestion  of 
mercury  has  been  claimed  to  produce  it. 

Pathology. — The  nature  of  the  affection  has  been  considerably  discussed. 
The  conclusion  has  been  at  last  reached  that  it  is  neither  a  psoriasis  nor  an 
ichthyosis.  The  first  alteration  wliich  takes  place  is  hypersemia,  which  is  fol- 
lowed by  a  small-celled  inliltration  of  the  superficial  layers  of  the  coriuni,  with 
widening  of  the  blood-vessels  and  flattening  of  the  papillse  of  the  Malpighian 
layer,  while  the  epithelium  becomes  much  thickened  and  opaque.  There  is,  in 
fact,  a  process  of  hyperkeratosis.  This  produces  patches,  at  first  reddened,  but 
soon  grayish-white  in  color,  wliich  scarcely  project  above  the  level  of  the  sur- 
rounding mucous  membrane.  Later  the  patches  grow  thicker  and  harder  and 
of  a  more  silvery  or  yellowish-white  color.  They  are  fissured  or  even  warty 
in  appearance,  from  one  and  a  half  to  two  inches  long,  sometimes  confluent 
over  considerable  areas,  situated  principally  on  the  tongue,  lips,  cheeks,  gums, 
palate,  uvula,  pillars  of  the  fauces,  and  the  tonsils. 

Symptomatology. — Sul)jective  symptoms  may  be  entirely  absent,  or  there 
may  be  unpleasant  or  painful  sensations  on  mastication  or  deglutition,  and  even 
on  talking.    This  is  especially  the  case  when  fissures  develop. 

Diagnosis. — The  disease  is  most  apt  to  be  confounded  with  some  syphilitic 
affection  of  the  mouth.  The  latter  is  to  be  distinguished  by  tlio  history  of  the 
case,  the  shorter  duration  of  the  affection,  the  presence  of  ulceration,  or  other 
distinctly  syphilitic  lesions  in  the  mouth  or  elsewhere,  and  especially  by  its 
yielding  to  specific  treatment. 
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Prognosis  and  Course. — The  duration  of  the  disease  is  very  prolonged. 
In  fact,  the  prognosis  as  regards  the  removal  of  the  affection  is  unfavorable. 
It  is,  indeed,  worse  than  this,  for  there  is  a  sti'ong  probability  of  the  disease 
becoming  epitheliomatous. 

Treatment. — The  source  of  local  irritation  must  be  sotight  for  and  removed. 
The  exhibition  of  arsenic  has  been  recommended.  Cauterization  has  been 
advised,  but  is  apparently  capable  of  increasing  the  trouble.  Mouth- washes 
of  borax,  salicylate  of  sodium,  or  chlorate  of  potash  may  be  employed.  If  the 
patch  assumes  a  warty  condition,  the  change  to  epithelioma  may  be  suspected, 
and  surgical  interference  is  to  be  considered.  I  have  in  several  instances  di- 
rected excision  on  account  of  the  annoyance  caused  to  the  patient,  even  prior  to 
the  warty  change,  and  the  result  has  seemed  satisfactory. 
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The  involvement  of  the  tongue  in  such  affections  as  aphthous,  ulcerous,  and 
gangrenous  stomatitis  has  already  been  alluded  to.  Certain  congenital  deformi- 
ties, as  macroglossia  and  ankyloglossia,  and  such  affections  as  anthrax  of  the 
tongue  and  new-growths  of  the  organ,  belong  too  strictly  to  the  domain  of 
surgery  to  discuss  them  in  this  connection.  There  remain,  however,  certain 
disorders  which  deserve  independent  consideration. 

Glossitis. 

Definition. — An  acute  or  chronic  inflammation  of  the  surface  or  the  paren- 
chyma of  the  tongue. 

Etiolog-y. — Inflammation  of  the  tongue  may  be  conveniently  divided  into 
acute  and  chronic  superficial  glossitis,  and  acute  and  chronic  parenchymatous 
glossitis.  The  causes  of  the  affection  are  various.  Often  a  superficial  inflam- 
mation attends  disorders  of  the  mouth,  pharynx,  or  tonsils,  or  it  may  depend 
upon  gastric  affections,  various  febrile  or  other  diseases,  the  development  of 
neoplasms,  or  the  occurrence  of  trauma  arising  from  broken  teetli,  corrosive 
substances,  and  the  like.  A  unilateral  glossitis  has  been  supposed  to  depend 
upon  some  irritation  of  the  chorda  tympani.  In  such  cases  the  inflammation 
may  be  attended  by  the  production  of  vesicles. 

A  persistent  irritation  from  chronic  gastro-intestinal  disturbance  may  pro- 
duce a  superficial  glossitis  which  is  chronic  from  the  outset.  Chronic  alcohol- 
ism is  a  frequent  cause  of  this  form.  More  rarely  the  chronic  variety  is  con- 
secutive to  the  acute  form  of  the  disease. 

In  the  case  of  acute  parenchymatous  inflammation  of  the  organ  the  same 
causes  may  operate,  or  there  may  be  a  powerful  etiological  element  found  in 
the  existence  of  impaired  health,  exposure  to  damp  or  cold,  or  great  fatigue. 
It  may  come  on  during  convalescence  from  acute  febrile  disorders,  or  in  the 
course  of  such  affections  as  rheumatism,  scurvy,  gout,  erysipelas,  syphilis, 
tuberculosis,  or  poisoning  by  mercury. 
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Sometimes  persisteut  local  irritation  gives  rise  to  circumscribed  chronic 
glossitis,  or  less  often  a  diifuse  chronic  inflammation  may  be  the  sequel  of  an 
acute  parenchymatous  inflammation  of  the  tongue. 

Pathology. — When  the  inflammation  is  confined  to  the  surface,  the  epithe- 
lium increases  in  thickness,  and  is  apt  soon  to  become  detached  unless  it  hardens 
into  a  crust.  After  its  separation  the  surface  of  the  tongue  is  of  a  bright-red 
color,  with  the  papillae  unusually  prominent.  In  the  chronic  form  of  superficial 
glossitis  there  occurs  a  small-celled  infiltration  in  the  mu(jous  membrane  which 
fills  up  the  space  between  the  papillae  and  apparently  obliterates  these.  Fur- 
rows form  hei'e  and  there  which  penetrate  the  thickness  of  the  mucous  mem- 
brane, dividing  the  tongue  into  irregular  areas.  In  some  cases  shining,  smooth 
oval  patches,  denuded  of  papillae,  are  scattered  over  the  tongue. 

If  the  body  of  the  tongue  be  involved,  there  takes  place  a  rapidly  develop- 
ing congestion  of  the  whole  organ,  followed  by  exudation.  Resolution 
generally  follows,  but  the  process  may  go  on  to  suppuration.  In  the  chronic 
parenchymatous  variety  there  occurs  an  overgrowth  of  the  connective  tissue 
and  a  consequent  atrophy  of  the  muscular  fibres.  In  the  milder  superficial 
cases  there  is  pain  on  moving  the  tongue  for  swallowing  or  talking,  and 
increased  heat  and  dryness  of  the  organ,  but  there  are  no  constitutional  symp- 
toms. 

Symptomatology. — In  chronic  superficial  glossitis  the  symptoms  are  often 
very  slight,  though  occasionally  the  pain  in  eating  is  severe,  and  the  patient  is 
annoyed  by  a  sense  of  burning  irritation.  In  acute  parenchymatous  glossitis 
there  occurs  an  enormous  and  painful  swelling  of  the  whole  tongue,  which 
develops  within  a  few  hours.  Usually  the  swelling  begins  at  the  root,  but 
sometimes  the  tip  or  a  portion  which  may  have  received  an  injury  is  first  in- 
volved. The  tongue  fills  the  buccal  cavity,  and  even  protrudes  beyond  the  lips 
and  depresses  the  jaw.  Speaking  is  impossible,  swallowing  becomes  very 
difficult,  and  resj3iration  is  occasionally  dangerously  interfered  with  by  the 
pressure  upon  the  epiglottis  and  soft  palate.  The  coating  of  the  extruded 
portion  of  the  tongue  is  dry,  and  the  organ  is  hard,  immovable,  and  very  pain- 
ful. The  sublingual  glands  are  often  swollen.  The  breath  has  a  fetid  odor, 
there  is  an  increase  of  saliva,  the  expression  of  the  face  is  anxious,  sleep  is 
disturbed,  and  there  usually  is  decided  fever.  Resolution  generally  begins  in 
a  few  days,  and  is  soon  complete,  although  some  superficial  ulceration  is  often 
left.  Sometimes  the  inflammation  goes  on  to  the  formation  of  an  abscess,  this 
being  indicated  by  an  increase  in  the  severity  of  the  .symptoms  and  the  develop- 
ment of  a  softened,  circumscribed  swelling  in  some  portion  of  the  tongue. 
Occasionally  more  or  less  extensive  gangrene  results. 

In  chronic  parenchymatous  glossitis  there  is  no  pain  and  no  constitutional 
disturbance.  The  tongue  may  be  somewhat,  although  not  greatly,  enlarged 
throughout,  or  there  may  be  but  a  localized  enlargement.  A  certain  amount 
of  atrophy  may  subsoquentlv  take  place.  There  is  slight  pain  and  some  diffi- 
culty in  deglutition  and  articulation. 

Diagnosis. — This  is  nearly  always  easy.    Suppurative  glossitis,  if  local- 
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ized  and  of  slow  course,  may  be  taken  for  a  cystic  tumor,  and  circumscribed 
induration  may  resemble  epithelioma.  The  history  of  the  case,  ,or,  if  neces- 
sary, aspiration,  will  solve  the  question  in  the  first  instance,  and  the  discovery 
of  a  broken  tooth  aid  the  diagnosis  in  the  second. 

Prognosis  and  Course. — The  prognosis  of  acute  superficial  glossitis  is  in 
every  way  favorable  unless  the  disease  pass  into  the  parenchymatous  form. 
That  of  chronic  superficial  glossitis  is  quite  the  reverse,  inasmuch  as  the  lesion 
usually  depends  upon  some  dyspeptic  disorder  which  is  apt  to  prove  rebellions 
to  treatment.  The  prognosis  of  acute  parenchymatous  glossitis  is  usually 
favorable,  the  inflammation  subsiding  in  a  few  days.  Death,  however,  may 
occur  within  forty-eight  hours.  If  suppuratioii  takes  place,  the  duration  of 
the  affection  is  more  prolonged,  but  the  prognosis  is  still  usually  good.  The 
development  of  gangrene  adds  greatly  to  the  gravity  of  the  case. 

The  prognosis  of  chronic  parenchymatous  glossitis  is  good  if  the  cause  can 
be  removed. 

Treatment. — In  acute  superficial  glossitis  attention  must  be  given  to  the 
removal  of  any  possible  cause.  For  local  treatment  may  be  employed  cool, 
demulcent  washes  of  slippery  elm,  quince-seed,  and  the  like.  If  these  do  not 
answer,  astringent  applications  may  be  made.  The  sucking  of  small  pieces  of 
ice  and  the  use  of  other  means,  as  advised  for  the  treatment  of  catarrhal 
stomatitis,  are  appropriate.  Chlorate  of  potash  is  useful  when  the  inflam- 
mation depends  upon  mercurial  poisoning. 

The  treatment  of  chronic  superficial  glossitis  consists  principally  in  an 
effort  to  remove  the  cause.  In  addition,  it  is  necessary  to  keep  the  tongue  very 
clean,  in  order  that  remnants  of  food  do  not  lie  in  the  furrows  and  produce 
irritation.  Astringent  solutions,  such  as  tincture  of  myrrh,  sometimes  give 
relief. 

The  treatment  of  acute  parenchymatous  glossitis  may  be  started  with  the 
administration  of  a  saline  purge  and  confinement  to  bed.  If  the  tongue  be  already 
much  swollen,  very  active  treatment  is  necessary.  Free  leeching  under  the 
jaw  should  at  once  be  applied,  and  should  this  not  quickly  answer,  one  or  two 
long  incisions  should  be  made  into  each  half  of  the  tongue.  Washes  and  sprays 
of  borax,  bicarbonate  of  sodium,  chloride  of  ammonium,  or  the  like  should 
be  employed  frequently  to  keep  the  tongue  moist  and  to  remove  inspissated 
secretion  and  epithelium.  Aconite  and,  possibly,  antimony  should  be  admin- 
istered internally,  with  opium  if  necessary  to  relieve  pain.  Tincture  of  the 
chloride  of  iron,  given  internally  in  large  and  frequently  repeated  doses,  has 
been  used  in  most  of  my  cases,  and  I  have  been  so  fortunate  as  not  yet  to  have 
seen  suppuration  supervene.  If  it  be  impossible  to  introduce  food  into  the 
mouth,  the  patient  may  be  nourished  through  a  nasal  tube  or  by  enema.  An 
abscess  should  be  opened  as  soon  as  discovered. 

Localized  chronic  parenchymatous  glossitis  is  to  be  treated  by  the  removal 
of  the  irritating  cause,  by  the  local  application  of  tincture  of  iodine,  and  by 
the  internal  administration  of  potassium  iodide,  with  or  without  small  doses 
of  mercury. 

Vol.  H.— 44 
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Geographical  Tongue. 

Definition. — An  affection  of  the  tongue  characterized  by  the  development 
of  circinate  patches,  which  creep  from  one  part  of  the  surface  to  another. 

Synonyms. — Lichenoid  of  the  tongue  ;  Wandering  rash  ;  Pityriasis  of  the 
tongue;  Eczema  of  the  tongue;  Desquamative  syphilide  of  the  tongue;  Circinate 
eruption;  Ringworm  of  the  tongue;  Marginate  exfoliative  glossitis. 

Etiology. — The  name  selected  is  apt,  in  so  far  as  it  indicates  neither  the 
cause  nor  the  nature  of  the  disease.  These  are,  in  fact,  unknown.  The  disease 
is  common  in  young  children,  but  infants  and  adults  may  be  affected  by  it.  It 
has  frequently  been  claimed  that  syphilis  may  produce  it,  but  this  view  can- 
not be  substantiated.  Gout  has  been  assigned  as  the  cause,  but  without  much 
reason.  It  has  been  proved  not  to  be  of  a  parasitic  nature,  as  once  believed. 
It  is  certainly  frequently  associated  with  dyspeptic  disturbances,  and  may  dis- 
appear only  with  the  cessation  of  the  symptoms,  to  return  again  with  another 
attack  of  indigestion.  It  is  so  often  present  in  chronic  gastric  and  gastro- 
intestinal catarrh  in  children  that  some  authors  describe  it  as  a  symptom  of 
these  affections.  On  the  other  hand,  it  sometimes  persists  even  after  the  state 
of  the  digestion  seems  normal,  and  it  may  be  present  in  apparently  healthy 
individuals.  Heredity  has  been  claimed  by  some  to  exercise  a  predisposing 
influence.  The  peculiarities  of  this  affection  have  led  me  to  adopt  the  view 
that  it  is  in  most  instances  a  tropho-neurosis  connected  with  a  morbid  state  of 
filaments  of  the  pneumogastric  nerves. 

Patholog-y. — The  disease  begins  as  one  or  more  round,  slightly  elevated, 
flattened  whitish  spots  situated  nearly  always  on  the  doreum  of  the  tongue. 
These  spots  are  produced  by  a  rapid  development  and  heaping  up  of 
poorly-formed  epithelial  cells.  Such  a  patch  begins  to  enlarge,  always  with 
circinate,  elevated,  whitish  edges  formed  of  similarly  heaped-up  cells.  Mean- 
while, the  cells  in  the  central  portion  are  rapidly  thrown  off,  leaving  a  red, 
glazed  surface  which  has  lost  its  filiform  papillae,  although  the  fungiform  are 
still  present.  The  edges  of  the  eruption  gradually  spread,  while  the  central 
portion  becomes  re-covered  with  healthy  epithelium.  Several  patches  may  run 
into  each  other,  thus  forming  waving,  sinuous  outlines  which  gradually  move 
from  place  to  place.  Thus  the  tongue  may  heal  in  one  place,  only  to  be  again 
invaded  by  the  wavy  line  of  the  disease  advancing  from  another  quarter,  or  by 
a  new  patch  which  has  developed  in  the  re-formed  epithelium.  In  some  cases 
the  patclies  are  confined  to  one  side  or  the  other  of  the  tongue,  and  within  the 
affected  area  may  recur  frequently  at  irregular  intervals,  or  a  single  jiatch  may 
persist  for  many  weeks.  It  has  been  stated  by  some  that  only  the  epithelial 
layer  is  involved  in  the  disease,  while  others  maintain  that  the  primary  dis- 
turbance is  below  this.  Numerous  leucocytes  have  been  discovered  in  the 
'upper  layers  of  the  coriuni  around  tlie  vessels. 

Symptomatology. — Apart  from  the  condition  of  the  tongue  described,  and 
from  the  manifestations  of  indigestion  so  commonly  present,  there  are  usually 
few  symptoms  to  be  discovered.  Itching  of  the  tongue  and  salivation  have  been 
mentioned  as  symptoms,  but  must  certainly  be  very  unusual.    In  patients  who 
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are  liable  to  this  condition  I  have  very  often  observed  a  close  connection  be- 
tween exacerbations  of  gastric  catarth  from  cold  or  indiscretion  in  diet  and  the 
recurrence  of  one  or  more  glazed  patches  on  the  tongue,  though,  as  above  indi- 
cated, the  patches  may  persist  after  all  marked  gastric  symptoms  have  subsided. 
Not  rarely  I  have  noted  perversion  of  appetite,  especially  in  the  form  of  morbid 
cravings,  though  in  no  wise  differing  from  what  is  seen  in  chronic  gastric  catarrh 
unattended  with  this  special  lingual  condition. 

Diagnosis. — The  affection  can  scarcely  be  confounded  with  anything  else, 
unless  it  be  certain  syphilitic  diseases  of  the  tongue. 

Prognosis. — The  disease  is  fortunately  entirely  harmless,  for  it  is  very  re- 
sistant to  treatment.  Although  it  frequently  disappears  quickly,  it  is  exceed- 
ingly apt  to  return.  It  finally  disappears  of  itself,  except  in  those  instances 
in  which  it  persists  into  adult  life. 

Treatment. — Any  defect  in  the  general  health  of  the  patient  should  be 
corrected.  Especially  is  this  true  of  gastro-intestinal  disorders.  Strict  atten- 
tion should  also  be  paid  to  every  detail  of  personal  hygiene.  Apart  from 
this,  treatment  is  scarcely  indicated.  In  obstinate  cases,  satisfactory  results  have 
followed  the  cautiously  prolonged  use  of  small  doses  of  silver  nitrate,  given  in 
solution  on  an  empty  stomach.  « 

NiGRITIES. 

Definition. — An  affection  of  the  tongue  characterized  by  the  development 
of  a  black  discoloration  of  the  dorsum. 

Synonyms. — Black  tongue;  Parasitic  glossitis  ;  Glossophytia. 

Etiology. — The  affection  is  a  rare  one,  and  comparatively  little  has  been 
written  concerning  it.  The  cause  is  probably  some  defect  of  nutrition,  but  the 
nature  of  this  is  unknown.  The  disease  has  been  seen  in  dyspeptics,  syphil- 
itics,  and  hypochondriacs,  but  it  is  questionable  whether  any  causative  relation 
exists.  In  a  marked  case  seen  recently,  the  patient  was  a  highly  neurotic  young 
woman,  with  infantile  uterus,  neurasthenia,  and  obstinate  gastric  catarrh.  It 
may  occur  at  any  age. 

Pathology. — The  nature  of  the  affection  is  also  not  well  understood.  Several 
writers  have  claimed  that  it  is  due  to  some  parasite.  The  process  seems  to  con- 
sist in  a  great  elongation  of  the  filiform  papilla,  with  a  thickening  and  hard- 
ening of  their  epithelial  layer,  which  becomes  stained  a  brown  or  black  color. 
The  altered  papillae  much  resemble  hairs.  The  patch  starts  in  the  centre  of 
the  dorsum,  and  its  color  shades  off  toward  the  edges.  It  gradually  increases 
in  size,  and  is  followed  by  desquamation. 

Symptomatology. — The  affection  produces  no  subjective  symptoms.  The 
black  color  and  the  great  length  of  the  papillae  are  particularly  to  be  noted  on 
inspection. 

Prognosis  and  Course. — The  disease  may  last  for  months  or  years.  It  is 
generally  amenable  to  treatment,  but  is  liable  to  recur. 

Treatment. — Frequent  application  of  peroxide  of  hydrogen  or  a  solution 
of  borax  is  of  service.    The  tongue  may  also  be  gently  scraped.    It  has  been  ' 
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recommended  by  Brosin  to  rub  the  patch  with  spiritus  saponis  kalinus,  and  to 
follow  this  with  a  5  per  cent,  ointment  of  salycilic  acid,  or  to  paint  the  tongue 
with  a  5  per  cent,  salycilated  collodion.  The  associated  general  and  gastric 
condition  requires  attention. 

Symptomatic  and  Secondary  Affections  of  the  Mouth  and 

Tongue. 

Many  of  the  disorders  already  described  are  in  a  sense  secondary,  depend- 
ing, as  tliey  so  often  do,  on  diseases  of  other  regions.  Nevertheless,  they  are 
so  characteristic  that  they  form  entities  of  tliemselves,  and  deserve  the  separate 
consideration  which  has  been  given  them.  A  number  of  other  conditions  can 
best  be  grouped  under  the  heading  of  this  section. 

The  size  and  shape  of  the  tongue  vary  with  both  local  and  general  causes. 
The  enlargement  in  glossitis  has  already  been  discussed.  In  some  digestive 
disorders  and  in  anaemia  the  tongue  is  flattened,  widened,  and  indented  by  the 
teeth.  Macroglossia  is  often  an  indication  of  congenital  mental  defect,  such  as 
idiocy.  Diminution  in  the  size  of  the  tongue  is  a  common  symptom,  especially 
in  severe  cases  of  typhoid  and  other  acute  fevers,  when  it  is  an  unfavorable  sign. 
Unilateral  atrophy  is  generally  the  result  of  unilateral  paralysis.  It  has  been 
seen  also  in  locomotor  ataxia. 

The  movements  of  the  tongue  take  place  with  difficulty  in  patients  exhausted 
by  prolonged  febrile  diseases.  Trembling  occurs  under  these  conditions,  and 
is  also  present  in  alcoholism,  lead-poisoning,  and  paralysis  agitans.  Irregular 
jerking  movements  are  witnessed  in  chorea.  Bilateral  and  unilateral  paralyses 
of  the  organ  may  result  from  cerebral  or  bulbar  disease. 

Anaesthesia  of  the  mucous  membrane  of  the  mouth  and  tongue  may  exist. 
If  total,  the  cause  is  usually  cerebral  and  bulbar.  Hemiansesthesia  is  more 
common.  It  depends  on  hysteria  or  on  some  affection  of  the  brain  or  nerves. 
Hyperaesthesia  is  usually  the  result  of  local  disorder.  Loss  of  taste  may  be 
either  of  local  origin  or  due  to  cerebral  or  peripheral  nervous  diseases. 

The  color  of  the  mucous  membrane  of  the  mouth  and  tongue  is  often  a  guide 
to  the  primary  distant  cause.  Jaundice  shows  upon  the  mucous  membrane. 
Pallor  of  the  mouth  is  produced  by  all  the  causes  of  anaemia.  The  influeuce 
of  lead  in  producing  a  blue  coloration  of  the  edges  of  the  gums  is  well 
known,  and  a  similar  green  line  is  said  to  occur  in  chronic  poisoning  by  cop- 
per. Some  years  ago,  I  called  attention  to  the  occurrence  of  a  bluish  line  on 
the  gums  as  an  early,  if  not  actually  the  first,  evidence  of  argyria.  The  cya- 
nosis of  general  widespread  venous  congestion  is  seen,  of  coui-se,  in  the  mouth 
as  well  as  elsewhere.  Besides  this,  there  is  a  blueness  of  the  tongue  and  oral 
cavity  present  in  pertussis.  The  same  condition  may  be  seen  in  measles.  A 
black  or  purplish  discoloration  of  the  mucous  membrane  of  the  mouth  in  the 
form  of  patches  is  found  in  Addison's  disease  and  melanosis,  and,  as  already 
stated,  in  nigrities. 

The  condition  of  the  teeth  is  of  some  im])ortan{!e.  Sordes  upon  them  is  fouud 
in  adynamic  febrile  states.  Late  or  irregular  eruption  occurs  in  rickets.  Early 
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caries  is  also  a  symptom  of  this  disease.  Syphilis  produces  the  well-known 
notching  of  the  permanent  upper  central  incisors  described  by  Hutchinson. 
The  transverse  and  irregular  markings  seen  upon  the  teeth  of  some  children 
are  often  the  result  of  stomatitis,  particularly  the  mercurial  variety.  Convul- 
sions and  severe  illnesses  have  also  been  assigned  as  the  cause.  These  transverse 
furrows  are  best  seen,  according  to  Hutchinson,  on  the  first  permanent  molars. 
Scurvy  produces  gingivitis,  which  often  advances  to  an  ulcerous  process.  The 
gums  become  swollen  and  purplish,  detached  from  the  teeth,  spongy,  and  bleed 
very  easily.  Bleeding  from  the  mouth  is  sometimes  in  infants  the  evidence 
of  hsemophilia. 

Eruptions  may  be  found  in  the  mouth  in  various  eruptive  fevers.  In  rube- 
ola there  is  a  slight  redness  of  the  fauces  and  a  dotted,  dull-reddish,  minute, 
papular  eruption  upon  the  soft  palate.  A  very  similar  rash  is  sometimes  seen 
in  rubella.  In  scarlatina  a  bright-red,  erythematous  blush  spreads  over  the 
soft  palate  and  often  over  the  whole  mouth.  It  is  best  marked  before  the 
rash  appears  on  the  skin  ;  later  it  is  not  so  visible.  Varicella  and  variola  pro- 
duce their  characteristic  eruptions  on  the  pharyngeal  and  ox'al  mucous  mem- 
brane. Various  other  eruptions  may  occasionally  occur  in  the  mouth,  such  as 
purpura,  pemphigus,  urticaria,  xanthelasma,  lichen,  etc.  Herpes  has  also  been 
frequently  described  as  occurring  in  the  mouth.  It  is  a  question  whether  in 
this  situation  it  is  not,  at  least  usually,  aphthse.  The  occurrence  of  buccal 
diphtheria  of  both  primary  and  secondary  form,  and  the  invasion  of  the  oral 
cavity  by  erysipelas  are  familiar  facts. 

Great  attention  has  been  given  to  the  character  of  the  dorsum  of  the  tongue. 
It  must  be  borne  in  mind  that  various  extraneous  substances  may  color  the 
coating  of  the  tongue,  and  many  healthy  individuals  have  constantly  a  some- 
what furred  tongue.  In  most  acute  diseases,  although  the  tongue  may  be 
unusually  red  at  first,  at  least  at  the  tip  and  edges,  a  coating  is  quickly 
acquired.  In  continued  fevers,  wdiere  the  mouth  is  unusually  dry,  the  coating 
increases  greatly  in  thickness,  and  may  finally  form  dense,  inspissated  crusts 
with  cracks  of  the  mucous  membrane.  This  condition  is  conspicuous  in  the 
typhoid  state.  Sometimes,  instead  of  this,  the  coating  comes  away  and  leaves 
the  tongue  red  and  glazed.  In  scarlet  fever  the  coating  is  rapidly  shed  and 
the  fungiform  papillse  swell  and  give  the  tongue  a  red,  granular  ajjpearance — 
the  "  strawberry  tongue."  The  same  condition  occasionally  develops  in  other 
diseases. 

The  irregularly  shaped  anterior  portion  of  the  tongue,  destitute  of  coating, 
as  often  seen  early  in  typhoid  fever,  has  been  called  the  "  typhoid  triangle." 
I  have  often  noted  the  same  appearance  in  relapsing  fever.  A  yellowish  tinge 
to  the  tongue  has  been  considered  to  indicate  hepatic  disturbance.  It  is  doubt- 
ful whether  it  has  any  such  significance.  In  advanced  diabetes  the  tongue  is 
often  glazed  and  shiny  and  of  the  color  of  raw  beef.  The  "  irritable  tongue," 
as  seen  in  tubercular  peritonitis,  tubercular  ulceration  of  the  intestines,  and 
sometimes  in  dyspepsia  and  in  drunkards,  is  bright  red  with  prominent  papillae. 
It  is  similar  to  the  strawberry  tongue  of  scarlatina. 
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Fissures  and  ulcers  of  the  mouth  and  tongue  may  be  present  as  secondary- 
symptoms.  Syphilis  is  one  of  the  most  frequent  causes  of  these  lesions.  A 
common  condition  is  the  presence  of  fissures  on  the  lips,  especially  the  upper 
one,  or  at  the  angles  of  the  mouth.  Mucous  placques  and  ulcerations  are  found 
on  various  portions  of  the  mucous  membrane  of  the  mouth,  including  the  tongue. 
Fissures  of  the  tongue  may  of  course  be  syphilitic.  It  must  not  be  forgotten, 
however,  that  they  may  be  merely  a  symptom  of  chronic  superficial  glossitis 
depending  upon  chronic  dyspepsia.  Chancres  and  gummata  may  also  occur 
in  the  mouth. 

Tuberculosis  also  sometimes  produces  ulceration  of  the  palate  or  tongue, 
which  may  rarely  be  primary.  It  is  located  at  the  side  or  tip  of  the  tongue, 
is  irregular  in  shape,  and  gradually  extends  in  breadth  and  depth,  without  any 
disjiosition  to  heal. 

A  frequent  form  of  ulceration  is  that  seen  in  pertussis.  It  is  situated  at  the 
frsenum,  and  is  found  in  a  large  proportion  of  cases.  Gonorrhceal  inflammation 
of  the  mouth  has  been  occasionally  reported,  the  cases  resulting  from  buccal 
coitus. 


DISEASES  OF  THE  SALIVARY  GLANDS. 

By  WILLIAM  PEPPER. 


Parotitis. 

The  inflammations  of  the  parotid  gland  may  be  of  two  forms :  (1)  specific 
parotitis,  or  mumps,  which  is  described  elsewhere ;  and  (2)  symptomatic  or 
metastatic  parotitis. 

Symptomatic  Parotitis. — This  is  usually  a  rapid  suppurative  process, 
the  result  of  some  septic  infection.  It  occurs  in  the  course  'of  pneumonia, 
pyaemia,  phthisis,  or  any  severe  disease,  but  especially  as  a  complication  of 
typhoid  and  typhus  fevers.  It  may  be  either  produced  by  an  infection  through 
the  blood,  or  more  often  by  the  ascent  through  the  duct  of  toxic  substances  the 
result  of  decomposing  secretions  in  the  mouth.  Soiuetimes  a  secondary  parotitis 
occurs,  as  Paget  has  shown,  in  connection  with  abdominal  or  pelvic  injuries  or 
diseases.  I  have  seen  a  very  severe  case  with  gastric  ulcer.  The  swelling 
resembles  that  of  mumps,  but  is  generally  much  greater,  and  generally  also 
ends  in  suppuration.  The  aflFection  is  to  be  treated  at  the  outset  by  applica- 
tions of  ice,  leeches,  iodine,  mercurial  ointment,  and  similar  remedies  in  the 
hope  of  obtaining  resolution.  If  it  becomes  evident  that  suppuration  must 
take  place,  poultices  may  relieve  the  pain  and  hasten  the  process.  Early 
incision  is  then  required.  If  a  small  but  deep  incision  be  made,  and  a  drain- 
age tube  introduced,  with  careful  antiseptic  precautions  and  with  warm  fomen- 
tations continued  to  promote  suppuration,  evacuation  may  be  secured  with  a 
minimum  of  disfigurement. 

Ptyalism. 

Definition. — A  great  increase  in  the  secretion  of  the  salivary  glands. 
Synoxyms. — Salivation  ;  Sialorrhoea. 

Etiology. — Salivation  depends  upon  a  great  variety  of  causes.  It  may  be 
due  to  a  reflex  irritation  of  the  salivary  nerves,  and  it  is  in  this  way  that  the 
symptom  is  produced  in  the  various  forms  of  inflammation  of  the  month 
already  described.  The  beginning  of  dentition  is  accompanied  by  hypersecre- 
tion of  saliva,  but  it  is  a  question  whether  this  is  due  to  the  establishment 
of  the  salivary  function  or  to  a  reflex  irritation  from  the  advancing  teeth. 
The  ingestion  of  certain  drugs,  as  gold,  silver,  iodine,  copper,  arsenic,  lead, 
and  particularly  mercury,  produce  it,  probably  through  a  reflex  irritation  by 
the  stomatitis  which  is  set  up  by  them,  although  it  is  possibly  also  through  a 
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direct  action  upon  the  gland.  Irritating  substances  increase  the  secretion  of" 
saliva  by  reflex  action.  So  also  do  diseases  of  distant  organs,  such  as  those 
of  the  gastro-intestinal  tract.  Affections  of  the  liver,  spleen,  and  pancreas 
have  likewise  been  assigned  as  causes,  and  those  of  the  genital  organs  not 
infrequently  produce  it. 

Ptyalism  may  also  be  the  result  of  a  central  irritation.  Thus,  it  has  been 
seen  occasionally  in  tumors  and  diseases  of  the  pons  and  medulla.  Psychic 
action,  as  a  conception  of  certain  tastes,  or  psychic  disorders,  as  hysteria  or 
insanity,  may  be  attended  by  it.  The  ingestion  of  certain  drugs,  especially 
jaborandi,  produces  salivation,  possibly  by  an  action  through  the  nervous 
system. 

Certain  cases  of  ptyalism  in  children  were  reported  by  Bohn  in  which  the 
secretion  was  excessive  when  the  patients  were  about  during  the  day,  but  was 
diminished  when  they  lay  down.  He  believed  the  condition  due  to  some 
neurosis. 

Symptomatology  and  Diagnosis. — The  chief  symptom  is  of  course  the 
constant,  excessive  secretion  of  saliva.  This  seems  to  be  constantly  running 
into  the  mouth  in  unmanageable  quantities,  so  that  it  interferes  with  talking, 
necessitates  constant  swallowing,  and  often  is  so  great  in  amount  that  it  runs 
over  the  lips.  The  exact  diagnosis  of  the  aifection  is  to  be  made  by  the  col- 
lection and  measurement  of  the  secretion  in  order  to  prove  that  there  is  an 
actual  increase  of  it.  However,  for  all  practical  .purposes  there  is  no  dif- 
culty  in  diagnosis,  except  in  those  cases  where  certain  paralyses  interfere 
with  the  swallowing  of  saliva  or  its  retention  in  the  mouth. 

Prognosis. — This  depends  entirely  upon  the  cause,  since  with  its  removal 
salivation  ceases. 

Treatment. — Effort  must  be  made  to  discover  and  remove  the  cause.  The 
only  symptomatic  treatment  is  the  employment  of  atropine. 

Xerostomia. 

Xerostomia  (Aptyalism  ;  Dry  mouth),  is  a  suppression  of  the  secretion  of 
the  mouth.  Its  cause  is  unknown,  although  it  appears  in  its  graver  forms  to 
depend  upon  some  nervous  influence,  such  as  fright,  hysteria,  and  hypochon- 
driasis, or  upon  an  affection  of  some  unknown  centre  controlling  the  salivary 
and  buccal  glands.  It  is  also  present  to  some  degree  in  diabetes  mellitus, 
mouth-breathing,  febrile  states,  and  sometimes  in  old  age.  The  symptoms 
produced  by  it  are  dryness  and  redness  of  the  mucous  membrane  of  the 
mouth  and  tongue,  with  consequent  great  difficulty  in  mastication,  deglutition, 
and  speech.  The  tongue  may  look  like  raw  beef,  and  be  crevassed  like  alli- 
gator skin.  Galvanism  is  sometimes  useful  for  its  cure,  as  is  pilocar2)inc. 
Frequent  moistening  of  the  mouth  with  water  or  oily  substances  gives  relief. 

Angina  Ludovici. 

Ludwig's  angina  (Cellulitis  of  the  neck  ;  Phlegmonous  inflammation  of 
the  floor  of  the  mouth)  is  probably  in  most  cases  at  first  an  inflammation  of 
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the  submaxillary  gland.  It  may  arise  either  primarily  or  from  trauma,  or  may 
develop  as  a  secondary  inflammation  in  the  course  of  a  severe  disease.  It  starts 
in  the  neighborhood  of  the  submaxillary  gland  on  one  side,  and  rapidly  spreads 
over  the  front  of  the  neck  and  the  floor  of  the  mouth,  producing  great  impedi- 
ment to  mastication,  swallowing,  and  speaking.  Great  dyspnoea  may  develop. 
Unless  treatment  be  prompt  and  energetic  severe  general  infection  is  apt  to  take 
place.  The  process  may  result  in  the  formation  of  an  abscess  which  may  break 
into  the  mouth  or  externally  on  the  neck,  or  a  widespread  gangrenous  destruc- 
tion of  the  involved  tissues  may  occur. 

The  prognosis  of  the  case  is  always  a  doubtful  one.    At  the  beginning  of 
the  disease  eflPorts  should  be  made  to  obtain  resolution  by  the  application  of 
leeches  or  by  ice,  but  as  soon  as  pus  begins  to  form  thorough  surgical  inter-  * 
ference  becomes  necessary. 


DISEASES  OF  THE  PHARYNX  AND  TONSILS. 

By  WILLIAM  PEPPER. 


DISEASES  OF  THE  PHARYNX. 

Acute  Catarrhal  Pharyngitis. 

Definition. — An  acute  superficial  inflammation  of  more  or  less  of  the 
mucous  membrane  of  the  pharynx,  tonsils,  and  palate. 

Synonyms. — Sore  throat ;  Angina  simplex  ;  Catarrhal  angina. 

Etiology. — The  disease  may  occur  at  any  age,  though  perhaps  it  is  most 
frequent  in  young  persons.  Certain  individuals,  though  otherwise  healthy, 
exhibit  a  remarkable  predisposition  to  it,  and  this  tendency  may  show  itself  in 
several  members  of  one  family.  A  debilitated  constitution,  anaemia,  imperfect 
hygiene,  and  the  like  very  commonly  predispose  to  it.  Among  the  exciting 
causes  exposure  to  cold  and  wet  is  by  far  the  most  frequent.  Rheumatism  is 
also  so  often  the  direct  cause  that  "  rheumatic  angina "  has  been  described. 
Gout,  too,  may  show  itself  in  the  throat.  Some  of  the  exanthemata,  particu- 
larly scarlatina  and  rubella,  are  nearly  always  accompanied  by  it.  Facial 
erysipelas  is  likewise  often  attended  by  it,  and  the  pharyngitis  may  then  be 
simply  an  extension  of  the  inflammation  of  the  face.  It  is  seen  in  variola, 
rubella,  typhoid  and  relapsing  fevers,  and  occasionally  in  pneumonia.  Mala- 
ria sometimes  acts  as  a  cause,  and  syphilis  as  a  very  common  one. 

Pharyngitis  may  occur  epidemically,  and  may  then  be  due  to  certain  con- 
ditions that  are  not  understood  or  to  some  equally  unknown  infection.  It  may 
also  arise  from  trauma,  as  from  swallowing  pieces  of  bone  or  other  hard 
bodies,  or  from  the  action  of  corrosive  liquids,  the  ingestion  of  food  that  is 
too  hot  or  too  cold,  or  the  inhalation  of  steam  or  irritant  vapors  or  gases. 
Certain  drugs  may  cause  it,  such  as  copper,  mercury,  bromine,  iodine,  anti- 
mony, silver,  gold,  lead,  belladonna,  or  stramonium.  Finally,  the  process 
may  attend  similar  inflammation  of  the  mouth,  larynx,  and  nose. 

Pathology. — The  process  is  at  first  simply  a  hypersemia,  with  dilatation  of 
the  veins,  and  may  not  go  beyond  this.  In  the  severer  cases  there  occurs 
an  inflammatory  exudation,  with  swelling  of  the  tissues.  The  raucous  glands 
are  swollen  and  secrete  abundantly.  The  uvula  is  often  swollen  and  adherent 
to  one  or  the  other  of  the  sides  of  the  palatine  arch.  The  process  may  be 
diffuse  or  only  certain  portions  may  be  involved.  The  affected  mucous  mem- 
brane appears  abnormally  red,  glistening,  and  either  dry  or  covered  with  a 
viscid  mucus. 

Symptomatology. — Except  in  the  mildest  cases  the  disease  usually  begins 
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with  fever,  the  grade  of  which  depends  upon  the  severity  of  the  attack.  There 
may  even  be  a  chill  at  the  onset,  but  this  is  more  frequent  if  the  tonsils  are 
much  involved.  There  is  a  feeling  of  soreness  in  the  throat,  made  worse 
by  the  etfort  to  swallow,  and  often  very  severe,  and  there  is  also  a  constant 
sensation  of  tickling,  which  causes  a  desire  to  cough  or  hawk.  Talking  is 
frequently  painful,  and  the  voice  harsh  from  the  secondary  extension  to  the 
larynx.  Occasionally  the  neck  is  stift"  and  the  lymphatic  glands  tender  and 
enlarged.  The  symptoms  are  usually  worse  on  one  side,  but  in  a  few  days 
after  convalescence  is  established  the  other  side  is  very  liable  to  be  attacked. 
The  hearing  is  often  a  little  dull,  there  is  pain  in  the  ears,  and  the  voice  is 
somewhat  nasal.  In  the  rheumatic  form  the  pain  in  swallowing  often  seems 
out  of  proportion  to  the  condition  of  the  mucous  membrane  seen  on  inspec- 
tion, and  the,  disease  is  liable  to  pass  olf  suddenly,  and  to  be  followed  by 
rheumatic  manifestations  elsewhere  in  the  body. 

Diagnosis. — This  is  a  matter  of  no  difficulty.  Inspection  determines 
whether  we  have  to  do  with  a  pharyngitis  or  a  tonsillitis.  A  fact  very  import- 
ant to  bear  in  mind  is  that  pharyngitis  is  often  the  first,  and  sometimes  the 
only,  local  symptom  of  scarlatina. 

Prognosis  and  Course. — The  prognosis  of  idiopathic  cases  is  entirely 
favorable.  The  mildest  form  recovers  in  twenty-four  hours,  and  at  the 
longest  the  disease  lasts  from  a  few  days  to  a  week.  There  often  remains 
a  decided  disposition  to  recurrence. 

Treatment. — Prophylactic  treatment  consists  of  avoidance  of  close  rooms 
and  too  sedentary  an  occupation.  The  employment  of  cold  bathing,  especially 
of  the  throat  and  chest,  is  often  extremely  useful.  During  an  attack  the 
patient  should  be  confined  to  the  house,  and,  if  there  be  much  fever,  to  bed. 
A  saline  purge  or  divided  doses  of  calomel  are  indicated  at  the  outset. 
Pieces  of  ice  may  be  sucked  with  relief.  If  there  be  much  fever,  aconite 
may  be  administered  with  advantage.  Excellent  results  are  obtained  by  the 
administration  of  a  combination  of  the  tincture  of  the  chloride  of  iron  and 
chlorate  of  potash.  If  rheumatism  be  suspected  as  the  cause,  full  doses  of 
benzoate  of  sodium  or  salicylate  of  sodium  will  often  give  prompt  relief. 
Guaiacum  has  been  highly  recommended  for  rheumatic  and  other  forms. 
Astringent  solutions  and  anodyne  lozenges  are  of  great  benefit.  The  throat 
may  be  painted  with  solutions  of  nitrate  of  silver  or  tannic  acid  or  with 
the  tincture  of  the  chloride  of  iron.  At  the  same  time  any  constitutional 
cause  must  be  appropriately  treated. 

Chronic  Pharyngitis. 

Definition. — A  chronic  inflammation  of  the  mucous  membrane  of  the 
pharyngeal  structures,  diffuse  or  circumscribed,  and  affecting  different  elements 
in  the  pharyngeal  tissue. 

Synonyms. — Chronic  catarrhal  pharyngitis ;  Chronic  follicular  pharyn- 
gitis; Ulcerative  sore  throat;  Granular  pharyngitis;  Chronic  angina;  Clergy- 
man's sore  throat ;  Chronic  catarrh  of  the  throat ;  Pharyngitis  sicca. 


700         DISEASES  OF  THE  PHARYNX  AND  TONSILS. 


As  indicated  by  the  number  of  synonyms,  several  somewhat  diverse  varie- 
ties of  pharyngitis  are  included.  The  classification  of  these  forms  varies 
with  different  writers.  Probably  one  of  the  simplest  is  that  .which  divides 
them  according  to  the  relative  degree  of  involvement  of  the  glandular  struc- 
tures. We  may  then  have — (1)  Chronic  catarrhcd  pharyiigitis  (chronic  catarrh 
of  the  throat,  "relaxed  throat"),  in  which  the  inflammation  is  diffuse,  super- 
ficial, and  with  but  slight  involvement  of  the  follicles.  The  "  relaxed  sore 
throat"  is  perhaps  one  of  the  mildest  forms  of  this.  There  exist  in  it  a  con- 
gestion and  swelling  of  the  mucous  membrane  of  the  fauces,  with  a  certain 
lack  of  tone  about  the  tissues.  (2)  Chronic  follicular  j)haryngitis  (granular 
pharyngitis,  "  clergyman's  sore  throat"),  in  which  the  inflammation  is  largely 
confined  to  the  follicles.  Each  of  these  two  conditions  may  also  exhibit  (3)  an 
atrophic  form,  the  'pharyngitis  sicca.  Whether  the  atrophic  form  of  chronic 
follicular  pharyngitis  is  always  a  later  stage  of  the  hypertrophic  form,  or 
whether  it  is  sometimes  an  entirely  distinct  process — the  exudative  form  of 
chronic  follicular  pharyngitis,  described  by  Mackenzie — is  not  yet  clearly  deter- 
mined. 

Etiology. — Chronic  pharyngitis  is  less  common  in  children  than  at  a  later 
age.  Men  are  more  often  affected  than  women,  probably  on  account  of  a 
greater  degree  of  exposure  to  the  exciting  causes.  Improper  hygiene,  the 
existence  of  rheumatism,  gastric  disorders,  gout,  phthisis,  and  other  chronic 
diseases,  and  particularly  a  condition  of  general  anaemia  and  debility,  strongly 
predispose  to  it.  Heredity  exerts  some  influence.  The  disease  is  also  often 
associated  with  chronic  inflammation  of  other  mucous  membranes. 

Among  the  exciting  causes  one  of  the  commonest  is  the  occurrence  of  repeated 
attacks  of  acute  catarrhal  pharyngitis.  Another  very  common  cause,  particularly 
of  the  follicular  variety,  is  excessive  or  uneducated  use  of  the  voice  in  those  in 
whom  some  debility  of  constitution  already  predisposes.  A  too  free  use  of 
alcohol  and  excessive  tobacco-smoking  are  powerful  causes  of  the  catarrhal 
form  with  relaxed  throat.  Among  other  causes  of  chronic  phaiyngitis  may  be 
mentioned  the  inhalation  of  dust  and  of  irritating  gases,  and  the  presence  of 
venous  congestion  resulting  from  chronic  pulmonary  and  cardiac  diseases.  It 
has  also  been  said  to  arise  by  a  reflex  irritation  in  cases  of  uterine  disorders. 
Both  disease  of  Luschka's  tonsil  and  intranasal  affections  have  been  claimed 
to  be  the  exciting  cause  of  general  chronic  pharyngeal  catarrh. 

Pathology. — In  chronic  catarrhal  pharyngitis  there  is  present  a  hyper- 
remia  of  the  mucous  membrane,  particularly  of  the  posterior  pharyngeal  wall, 
the  posterior  pillars  of  the  fauces,  and  the  soft  palate.  With  this  is  serous 
infiltration  and  some  increase  of  tissue-elements,  and  later  there  develops  a  per- 
manent varicose  condition  of  the  smaller  vessels,  which  often  maps  the  pharynx 
into  small  irregular  areas.  The  diseased  mucous  membrane  appears  bright 
red  and  unevenly  thickened.  The  glands  are  enlarged,  but  not  to  any  consid- 
erable extent.  There  is  hypersecretion  from  the  diseased  area,  which  conse- 
quently often  ai)pears  peculiarly  shining  from  the  coating  of  viscid  mucus. 
The  palate  and  fauces  are  relaxed  and  the  uvula  elongated. 
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In  chronic  follicular  pharyngitis  the  process  affects  principally  the  mucous 
follicles,  which  become  much  hypertrophied  and  distended.  They  appear 
as  small,  isolated  elevations  from  the  size  of  millet-seeds  up  to  that  of  peas, 
which  are  dotted  principally  over  the  posterior  pharyngeal  wall.  They  are 
either  of  a  yellowish-white  or  of  a  deep-red  color,  and  are  surrounded  by 
a  network  of  dilated  venules.  Tenacious  discolored  mucus  coats  the  mem- 
brane. As  the  process  advances  the  elevations  become  more  numerous,  and 
coalesce  to  some  extent.  The  posterior  pharyngeal  wall  often  assumes  a  retic- 
ulated appearance,  and  ridges  made  by  the  fusion  of  the  elevations  are  seen 
in  places,  particularly  close  behind  the  posterior  faucial  arch.  The  disorder 
gradually  spreads,  and  finally  involves  much  of  the  mucous  membrane  of  the 
pharynx  and  mouth.  As  in  the  catarrhal  variety,  tlie  uvula  is  apt  to  become 
elongated  and  the  palate  relaxed. 

In  either  form  of  chronic  pharyngitis  the  mucous  membrane  has  its  function 
interfered  with,  and  finally  undergoes  atrophy.  The  secretion  is  then  scanty, 
and  forms  crusts  upon  the  mucous  membrane,  which  appears  much  thinner 
than  normal,  glazed,  and  dry.  The  variety  described  as  exudative  exhibits 
follicles  filled  with  milk-like  or  cheesy  secretion,  which  often  exudes  and  coats 
the  pharynx  in  small,  white,  irregular  patches.  A  tendency  to  atrophy  is 
observed  from  the  beginning. 

Ciironic  pharyngitis  may  produce  ulcerations,  but  this  is  rare. 

Symptomatology. — The  principal  symptoms  of  chronic  pharyngitis  are 
cough,  huskiness  and  loss  of  power  of  the  voice,  stiffness,  dryness,  and  uncomfort- 
able sensations  in  the  throat,  a  disposition  to  clear  the  throat,  and  more  or  less  pain 
in  swallowing.  These  symptoms  vary  in  different  cases  according  to  the  con- 
dition of  the  throat.  They  may  last  through  the  whole  day  or  be  present  only 
in  the  morning  or  the  evening.  In  the  catarrhal  variety,  if  great  relaxation  of 
the  palate  be  also  present,  the  tickling  cough  is  sometimes  distressing,  and  may 
induce  vomiting.  The  amount  of  hawking  depends  largely  on  the  quantity 
and  viscidity  of  the  secretions.  It  is  usually  worse  in  cases  complicated  by 
post-nasal  catarrh,  owing  to  the  descent  of  the  secretion  into  the  oral  pharynx. 
Sometimes  the  first  sign  of  the  follicular  variety  is  the  affection  of  the  voice, 
and  sometimes,  too,  the  disease  exists  a  long  time  without  any  symptoms 
referred  to  the  throat,  and  is  accidentally  discovered  by  the  physician. 

Diagnosis. — The  diagnosis  presents  no  difficulty.  The  persistent  cough 
with  expectoration,  which  is  sometimes  bloodstained,  occasionally  arouses  the 
suspicion  of  phthisis,  but  the  examination  of  the  throat  explains  the  source  of 
the  symptoms. 

Prognosis. — The  prognosis  of  the  catarrhal  form  is>  favorable  if  the  cause 
of  its  continuance  can  be  removed.  That  of  chronic  follicular  pharyngitis  is 
much  less  so.  If  the  disease  be  not  too  far  advanced,  treatment  can  remove 
most  of  the  disagreeable  symptoms.  The  ability  fully  to  restore  the  voice, 
however,  is  very  questionable.  The  atrophic  form  is  still  more  resistant  to 
treatment. 

Treatment. — In  any  form  of  chronic  pharyngitis  it  is  primarily  important 
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to  institute  treatment  directed  to  the  removal  of  the  cause,  for  unless  this  be 
done  but  little  can  be  expected  from  local  measures.  Rigid  attention  is 
demanded  to  personal  hygiene  in  order  to  improve  the  tone  of  the  system 
and  to  avoid  recurring  attacks  of  acute  catarrh.  The  patient  must  be 
instructed  to  avoid  mouth-breathing ;  nasal  obstructions  must  be  removed ; 
and  systematic  diaphragmatic  breathing  and  proper  elocution  must  be  insisted 
upon.  For  the  catarrhal  variety  of  the  disease  mildly  astringent  lozenges  or 
direct  applications  are  useful.  Sprays  of  hamamelis,  chloride  of  ammonium, 
boric  acid,  tannic  acid,  sulphate  of  zinc  (5  grains  to  the  ounce),  and  the  like  are 
useful.  In  more  obstinate  cases  stronger  astringents  must  be  applied  by  a 
brush ;  among  these  being  the  tincture  of  the  chloi'ide  of  iron  and  strong 
solutions  of  tannin  in  glycerin.  If  the  uvula  remain  persistently  elongated, 
it  may  be  necessary  to  cut  oif  a  portion  of  it. 

In  the  follicular  variety  the  same  kind  of  local  treatment  may  be  employed 
in  the  mildest  cases,  but,  as  a  rule,  more  energetic  procedures  ai"e  necessary. 
The  diseased  follicles  should  be  cai'efully  destroyed  by  such  caustics  as  chromic 
acid,  London  paste,  nitrate  of  silver,  or  the  galvano-cautery.  A  single  appli- 
cation is  usually  sufficient  for  each  follicle.  Very  few  follicles,  possibly  only 
one,  should  be  touched  at  one  sitting,  and  the  sittings  may  be  repeated  every 
few  days.  In  the  intervals  applications  can  be  made  of  solutions  of  chloride 
of  zinc,  chloride  of  iron,  or  iodine.  If  the  throat  become  much  irritated, 
sedative  applications,  such  as  alkaline  sprays  or  the  inhalation  of  benzoin  are 
indicated. 

In  the  atrophic  form  measures  must  be  taken  to  keep  the  throat  moist. 
Chloride  of  ammoniuu],  given  in  lozenges,  sprays,  or  internally,  promotes 
secretion,  as  does  jaborandi.  Frequent  spraying  with  hot  water,  glycerin  and 
water,  or  some  weak  alkaline  liquid,  as  Dobell's  solution,  will  also  give  relief. 

Ulcerous  Pharyngitis. 

This  is  a  low  grade  of  inflammation  of  the  pharynx,  probably  of  a  septic 
nature,  characterized  by  the  development  of  one  or  more  white  superficial 
ulcers  on  the  pharynx,  tonsils,  or  palate.  The  ulcers  are  of  varying  size, 
round  or  oval,  and  tend  to  become  confluent.  The  disease  is  apt  to  occur  in 
those  who  are  debilitated  from  some  cause,  as  through  lack  of  rest,  inadequate 
exercise,  or  lack  of  fresh  air.  It  is  also  seen  in  those  exposed  to  septic  influ- 
ences, as  the  air  of  hospital  wards  or  of  the  dissecting-room.  Sometimes  slight 
ulceration  of  the  tonsils  I'emaius  as  the  result  of  a  follicular  tonsillitis. 

The  chief  local  symptoms  consist  of  severe  pain  in  the  throat,  made  worse 
on  swallowing.  The  tongue  is  coated  and  feels  stiff,  tlie  breath  is  heavy.  The 
constitutional  symptoms  are  marked  ;  and  consist  in  debility,  loss  of  appetite, 
weak  pulse,  fever,  headache.    The  ulcers  heal  as  the  general  health  improves. 

Treatment  is  chiefly  constitutional,  the  tonics,  and  especially  quinine  and 
iron,  being  indicated  together  with  removal  from  the  unhealthy  surroundings. 
Locally  astringent  and  antiseptic  applications,  such  as  ]-)eroxide  of  hydrogen 
properly  diluted  or  a  saturated  solution  of  iodoform  in  ether,  may  be  used. 
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Ice  may  be  given  to  relieve  pain  if  necessary.  Warm  inhalations,  as  of 
vapors  of  benzoin,  are  sometimes  very  soothing  in  their  eifects. 

Membranous  Pharyngitis. 

Membranous  pharyngitis  (Herpetic  pharyngitis ;  Herpetic  tonsillitis ; 
Aphthous  pharyngitis)  ajipears  to  be  the  identical  in  nature  with  aphthse  of 
the  mouth,  the  locality  only  being  diiferent,  and  therefore  needs  no  extended 
description  here.  It  is  an  unusual  aifection,  particularly  liable  to  develop  in 
women  and  children  and  delicate  individuals.  The  exciting  cause  of  the  dis- 
ease is  not  certainly  known.  Exposure  to  cold,  cold  and  damp  climates, 
uterine  diseases,  nervous  influences,  local  irritation,  and  the  prevalence  of 
diphtheria  have  each  been  assigned  as  the  cause. 

Vesicles  appear,  a  few  in  number  or  in  successive  crops,  upon  the  mucous 
membrane  of  the  pharynx,  soft  palate,  jiillars  of  the  fauces,  tonsils,  and  often 
of  the  tongue  and  cheek.  This  vesicular  stage  is  rarely  seen.  The  vesicles 
soon  rupture,  and  form  small,  circular,  superficial  ulcers,  which  resemble  the 
aphthous  ulcer  described.  In  the  severer  cases  these  may  coalesce  and  form 
areas  somewhat  resembling  diphtheria. 

Some  malaise  and  fever  usher  in  the  development  of  the  pharyngeal  con- 
dition. There  is  next  soreness  of  the  throat,  which  is  often  very  severe,  and 
which  is  made  much  worse  by  swallowing  ;  salivation  is  frequent,  and  there  is 
loss  of  appetite.  After  four  or  five  days  the  ulcers  heal  and  recovery  is  com- 
plete in  about  two  weeks. 

The  disease  when  severe  may  be  confounded  with  diphtheria.  In  such 
cases  it  can  only  be  distinguished  by  the  discovery  of  some  fresh,  small  dis- 
crete lesions  which  have  not  taken  on  the  diphtheritic  appearance,  or  of  others 
which,  although  already  covered  by  false  membrane,  yet  by  the  translucency 
of  this  and  by  their  circular  shape  indicate  their  original  source. 

The  treatment  consists  in  febrifuges  containing  aconite  if  the  temperature 
demand  it.  A  saline  laxative  may  well  be  given.  Sedative  antiseptic  sprays 
and  washes  are  of  value.  Among  them  may  be  mentioned  solutions  of  per- 
manganate of  potash,  alum,  borax,  myrrh,  and  chlorate  of  potash.  In  the 
severer  forms  tonics  and  stimulants  are  indicated. 

Phlegmonous  Pharyngitis. 

In  the  most  common  form  of  this  disease  the  process  is  located  in  the  soft 
palate,  usually  to  one  side,  and  in  the  uvula,  and  even  extends  into  the  hard 
palate.  The  nature  of  the  inflammation  and"  the  course  of  the  symptoms  and 
of  the  case  in  general  are  practically  identical  with  those  of  quinsy,  with  which 
it  is  usually  associated.  The  affection  is,  in  fact,  a  peritonsillar  abscess,  and  is 
best  described  in  connection  with  parenchymatous  tonsillitis. 

A  very  infrequent  form,  unassociated  with  tonsillar  inflammation,  is  the 
deep-seated  suppurative  pharyngitis  which  is  prone  to  become  diffuse,  the  pro- 
cess spreading  downward  beside  the  oesophagus  or  anteriorly  about  the  trachea 
into  the  neck.    It  may  be  the  result  of  some  injury,  as  from  a  foreign  body 
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in  the  pharynx  or  from  the  swallowing  of  scalding  or  corrosive  liquids  or  the 
inhaling  of  steam  ;  or  it  may  follow  some  severe  infection.  The  grave  cases 
of  erysipelatous  pharyngitis  may  be  best  included  here. 

The  process  is  an  intense  one.  The  constitutional  symptoms,  which  are 
severe,  are  often  ushered  in  by  a  chill.  The  fever  is  high,  the  throat  very 
painful,  swallowing  difficult,  and  dyspnoea  often  present  from  involvement  of 
the  larynx.  The  disease  is  prone  to  become  gangrenous  if  the  patient  live 
long  enough,  and  in  such  case  more  or  less  of  the  mucous  membrane  sloughs. 

The  prognosis  is  grave.  If  recovery  takes  place,  cicatrization  with  stric- 
ture may  remain. 

In  the  line  of  treatment  every  effort  must  be  made  at  the  outset  to  abort 
inflammation.  Aconite  should  be  given  in  full  and  repeated  doses,  or,  if  the 
affection  be  still  more  threatening,  leeching  may  be  employed.  Ice  should  be 
held  in  the  mouth  and  cold  compresses  applied  to  the  neck.  Opium  will 
relieve  pain.  Food  may  be  administered  by  enemata  if  swallowing  be  too 
painful.    The  general  treatment  should  be  strongly  tonic. 

Gangrenous  Pharyngitis. 

This  process  may  attach  itself  to  any  preceding  form  of  pharyngitis,  or  it 
may,  and  most  commonly  does,  develop  independently  of  any  other.  It  may 
follow  any  of  the  eruptive  diseases,  especially  erysipelas  and  scarlatina,  or  it 
may  occur  idiopathically.  The  pharynx,  palate,  and  tonsils  become  livid  and 
swollen,  and  dark-gray  or  blackish  ulcers  with  excavated  edges  form  on  them 
and  rapidly  extend. 

The  symptoms  quickly  become  those  of  extreme  depression  of  strength. 
There  is  a  low  grade  of  fever,  cold  extremities,  rapid,  feeble  pulse,  often 
diarrhoea,  little  pain,  a  gangrenous  odor  of  the  breath,  and  possibly  haemor- 
rhages from  various  parts  of  the  body,  including  the  diseased  pharynx.  Death 
usually  results.  Sometimes  erosion  of  the  carotid  takes  place.  Recovery  is 
prone  to  be  accompanied  by  great  deformity. 

The  treatment  consists  in  thorough  cauterization  of  the  affected  parts  when- 
ever this  is  feasible.  Antiseptic  and  anodyne  lotions  and  sprays  are  advisable 
as  palliative  measures.  Internally  tonic  remedies  and  stimulants  are  indicated. 
The  difficulty  in  swallowing  interferes  greatly  with  medication  and  with  sus- 
tentation.  Enemata,  both  nutritious  and  medicated,  may  be  required ;  and 
cardiac  stimulants  may  be  used  hypodermically. 

Mycosis  Pharyngis. 
In  this  very  unusual  aflFection — also  called  mycotic  pharyngitis — there 
develops,  principally  on  the  crypts  of  the  tonsils  and  on  the  base  of  the  tongue,  a 
peculiar  yellowish  or  white  deposit,  more  or  less  indurated  and  sometimes  very 
hard,  and  tough,  and  tenacious,  and  which  is  reproduced' ra])idly  after  removal. 
The  masses  are  formed  of  filaments  and  spores,  which  are  found  to  be  those  of 
Leptothrix  buccnUfi.  The  organism  penetrates  to  the  deeper  parts  of  the 
mucous  layer,  though  it  is  sometimes  only  superficially  situated.    There  is  no 
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local  evidence  of  inflammation  found,  nor  are  the  symptoms  witnessed  usually 
other  than  slight  tickling  sensations  in  the  throat.  Sometimes  even  this  is 
absent,  while  in  other  cases  there  may  be  actual  difficulty  in  swallowing  and 
pain. 

The  diagnosis  can  be  made  by  the  microscope.  Apart  from  this,  the  dis- 
ease may  readily  be  distinguished  from  follicular  tonsillitis  and  diphtheria  by 
its  chronic  course  and  by  the  absence  of  constitutional  symptoms.  The  affec- 
tion is  a  harmless  one,  but  the  prognosis  so  far  as  cure  is  concerned  is  very 
dubious.  The  disorder  is  very  persistent  and  little  amenable  to  treatment. 
The  fungus  should  be  scraped  away  with  a  curette  and  its  former  seat  cauter- 
ized.   Antiseptic  solutions  should  also  be  frequently  applied  to  the  parts. 

Retropharyngeal  Abscess. 

Definition. — A  deep-seated  suppurative  inflammation  of  the  submucous 
tissue  of  the  pharynx. 

Synonym. — Retropharyngeal  lymphadenitis. 

Etiology. — The  disease  is  generally  one  of  childhood,  although  it  may 
even  attacks  infants,  and  sometimes  is  seen  in  adults.  Many  cases  seem  to 
be  idiopathic,  although  the  scrofulous  diathesis  or  some  constitutional  debil- 
itating disease  may  have  pre-existed.  The  general  hygienic  conditions  and  the 
existence  of  diseased  states  of  the  naso-pharynx  are  also  predisposing  factors. 
The  disease  may  occur  after  zymotic  affections,  especially  scarlatina,  measles, 
and  erysipelas.  Trauma  may  also  induce  it,  and  it  may  be  secondary  to  caries 
of  the  cervical  spine. 

Patholog-y. — In  the  majority  of  cases  the  disease  arises  as  an  inflammation 
of  the  retropharyngeal  lymphatic  glands.  The  affected  glands  pass  through 
the  usual  stages,  and  finally  form  an  abscess,  which  is  situated  in  the  submu- 
cous connective  tissue  and  lies  in  front  of  the  periosteum  and  the  vertebrae, 
and  generally  more  to  one  side.  When  the  disease  arises  from  a  spondylitis 
the  anterior  wall  of  the  vertebrae  is  destroyed,  and  the  inflammation  spreads 
by  contiguity  from  the  osseous  structures.  The  pus  tends  to  burrow  in  any 
direction,  but  especially  downward. 

Symptomatology. — The  onset  of  retropharyngeal  abscess  is  generally  in- 
sidious, and  the  first  symptoms  do  not  indicate  its  presence.  Often  there  is  no 
positive  indication  of  the  affection  until  the  tumor  has  attained  sufficient  size 
to  interfere  with  swallowing  or  with  breathing.  In  young  children  there  is  an 
increasing  disinclination  to  swallow  nourishment  oflFered,  while  older  children 
complain  of  pain  in  the  pharynx  and  stiffness  of  the  neck,  with  pain  on  moving 
the  head.  The  respiration  often  is  noisy,  rattling,  irregular,  and  through  the 
open  mouth,  and  the  voice  is  altered  in  character.  The  patients  are  pale  and 
restless,  and  convulsions  are  very  apt  to  develop  in  young  subjects.  There  is 
swelling  and  tenderness  of  the  sides  and  front  of  the  neck.  Palpation  of  the 
pharynx  with  the  finger  reveals  a  tumor,  more  or  less  soft  according  to  the 
stage  which  it  has  reached.  The  symptoms  depend  somewhat  upon  the  exact 
position  of  the  abscess.  If  it  be  high  in  the  pharynx,  respiration  is  not  so 
Vol.  II.— 45 
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greatly  interfered  with  and  the  voice  is  nasal.  If  it  be  lower,  opposite  the 
larynx,  there  occur  attacks  of  extreme  dyspnoea,  with  cough  and  stertorous 
respiration.  Swallowing  also  is  greatly  interfered  with,  and  the  voice  is  hoarse 
or  even  absent.  If  the  abscess  be  sifliated  laterally,  the  head  is  drawn  toward 
the  healthy  side.  Sometimes  the  head  is  thrown  backward.  It  often  happens 
that  the  abscess  is  situated  so  low  down  as  not  to  be  visible  even  when  the 
tongue  is  depressed  strongly,  but,  if  the  forefinger  be  pushed  as  far  as  possible 
down  the  oesophagus,  the  bulging  of  the  posterior  or  lateral  wall  at  the  level  of 
the  abscess  may  be  detected  in  many  instances.  If  the  process  be  a  rapid  one, 
there  may  be  considerable  fever,  although  the  temperature  in  this  disease  is 
usually  but  little  elevated.  In  cases  running  a  slower  course  fever  is  always 
but  slight  unless  some  complication  exist.  Diarrhoea  and  vomiting  sometimes 
attend,  while  in  other  cases  the  digestion  and  appetite  are  good,  and  only  the 
pain  on  swallowing  prevents  the  ingestion  of  food. 

Diagnosis. — The  diagnostic  symptoms  of  retropharyngeal  abscess  are  inter- 
ference with  deglutition,  dyspnoea  with  noisy  mouth-breathing,  altered,  nasal 
voice,  pain  and  swelling  in  the  pharynx,  swelling,  pain,  and  stiflFness  in  the 
neck,  and  possibly  the  detection  of  a  tumor  by  digital  exploration.  Croup, 
which  often  greatly  resembles  it,  is  to  be  distinguished  by  the  absent  voice  and 
the  absence  of  dysphagia  and  of  swelling  of  the  pharynx.  .Oedema  of  the 
glottis  and  foreign  bodies  in  the  larynx  are  likewise  free  from  the  last  two 
symptoms.  The  latter  affection  generally  produces  greater  interference  with 
the  voice. 

Prognosis  and  Course. — The  course  of  the  disease  depends  upon  the  cause. 
Idiopathic  abscess  may  form  with  great  rapidity,  and  terminate  in  three  to  four 
days.  The  symptoms  develop  quickly,  and  are  often  very  threatening.  Cases 
following  scarlet  fever  also  go  on  speedily  to  suppuration ;  but,  as  a  ride, 
secondary  cases  run  a  longer  course,  and  those  dependent  upon  cervical  caries 
often  last  for  weeks  or  even  months.  In  these  more  chronic  eases  the  develop- 
ment of  the  symptoms  is  proportionately  slower,  and  the  general  liealth  of 
the  patient  suffers  to  a  much  greater  degree. 

The  prognosis  is  always  dubious,  and  depends  upon  various  circumstances. 
The  majority  of  the  idiopathic  cases  recover,  the  discharge  of  the  abscess  being 
followed  by  immediate  relief  of  all  the  symptoms.  Sometimes  death  has 
occurred  from  suffocation  by  the  pus.  The  prognosis  is  unfavorable  where 
the  abscess  has  lasted  for  some  time  and  interfered  much  with  the  general 
health  of  the  patient,  or  where  the  child  is  already  debilitated  by  some  chronic 
or  acute  disease.  There  are  always,  too,  the  dangers  of  the  pus  burrowing  in 
different  directions,  especially  toward  tlie  larynx,  where  it  may  produce  fatal 
pressure.  Septic  absorption  is  also  a  cause  of  danger,  as  is  also  the  possibility 
of  fatal  haemorrhage.  Other  things  being  equal,  the  more  prompt  and  thorough 
the  treatment  the  better  docs  the  prognosis  become. 

Treatment. — Tlie  constant  application  of  ice  externally  and  internally  may 
be  employed  if  suppuration  has  not  already  taken  place,  but  prompt  evacuation 
is  indicated  as  soon  as  pus  has  formed.    The  incision  with  a  guarded  bistoury 
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should  be  made  as  near  the  median  line  as  possible,  and  the  head  at  once  bent 
far  forward  to  prevent  the  pus  passing  into  the  larynx.  When  deglutition  is 
almost  or  quite  impossible  nutritious  enemata  should  be  administered.  Opium 
is  often  required  to  allay  pain  and  to  secure  rest.  The  after-treatment  consists 
in  the  I'epeated  cleansing  of  the  mouth  and  of  the  abscess-cavity,  and  in  the 
administration  of  tonic  remedies. 


DISEASES  OP  THE  TONSILS. 

Acute  Superficial  Tonsillitis. 

This  disease — called  also  acute  catarrhal  tonsillitis — consists  of  an  acute 
inflammation  of  the  mucous  membrane  of  the  tonsils.  It  is  merely  a  localiza- 
tion on  these  bodies  of  the  process  described  under  Acute  Catarrhal  Pharyn- 
gitis. The  latter  disorder  is,  in  fact,  more  often  localized,  on  the  tonsil,  or  at 
least  better  developed  there,  than  on  any  other  of  the  pharyngeal  structures. 

In  addition  to  the  cause  already  described,  may  be  mentioned  the  etiological 
influence  of  chronically  enlarged  tonsils,  since  these  have  a  great  tendency  to 
take  on  acute  superficial  inflammation.  In  a  similar  way  the  presence  of 
cheesy  or  calcareous  deposits  in  the  tonsils  is  productive  of  tonsillar  inflamma- 
tion. The  frequency  of  the  action  of  the  rheumatic  poison  also  deserves  special 
mention. 

The  disease  diffiers  from  other  forms  of  tonsillar  inflammation  in  that  only 
the  mucous  membrane  covering  the  gland  is  involved.  The  organ,  it  is  true, 
is  often  distinctly  swollen,  partly  as  a  result  of  the  thickening  of  the  mucous 
membrane,  and  partly  dependent  upon  a  slight  attendant  parenchymatous 
inflammation.  It  is  never,  however,  enlarged  to  anything  like  the  degree 
witnessed  in  quinsy.  The  lymphatic  glands  in  the  neck  are  little  if  at  all 
swollen. 

The  symptoms  are  those  already  described.  The  preponderating  involve- 
ment of  the  tonsils  increases  the  tendency  to  chill  and  high  fever.  The  thin 
grayish  coating  which  sometimes  forms  consists  of  epithelium,  pus-cells,  and 
mucus,  and  is  easily  brushed  ofl^.  The  disease  lasts  rarely  longer  than  live  to 
eight  days,  and  generally  a  shorter  time. 

The  treatment  is  that  for  acute  catarrhal  pharyngitis. 

Acute  Lacunar  Tonsillitis. 

Definition. — An  inflammation  of  the  tonsils  involving  the  mucous  mem- 
brane lining  the  crypts  as  well  as  that  of  the  surface. 

Synonyms. — Acute  follicular  tonsillitis  ;  Angina  lacunaris. 

Etiology. — The  disease  is  commonest  from  the  fifteenth  to  the  thirtieth 
year  of  age,  is  not  infrequent  between  the  fifth  and  fifteenth  years,  and  is 
much  less  common  in  young  children  under  five  years  of  age. 

The  causes  are  the  same  as  those  of  catarrhal  pharyngitis  and  laryngitis. 
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Especially  to  be  mentioned  is  the  influence  of  some  form  of  sepsis,  which  often 
appears  to  produce  the  disorder.  This  is  seen,  for  example,  in  lacunar  tonsil- 
litis following  exposure  to  defective  drainage.  Lacunar  tonsillitis  may  also 
be  the  result  of  the  infection  of  scarlet  fever.  Cases,  too,  appear  to  be  very 
frequent  during  epidemics  of  diphtheria.  It  is  very  probable,  however,  that 
many  of  these  latter  are  not  lacunar  tonsillitis  in  the  ordinary  sense  of  the 
term,  but  are  instances  of  the  localization  of  the  diphtheritic  process  upon  the 
tonsillar  crypts. 

Pathology. — One  or  both  tonsils  are  decidedly  swollen,  and  their  surface 
reddened  and  dotted  with  a  number  of  yellowish-white  spots,  which  corres- 
pond to  the  openings  of  the  lacunae.  These  white  spots  may  project  beyond 
the  surface.  Sometimes  the  secretion  of  closely  adjacent  lacunse  becomes  con- 
fluent, and  appears  to  form  a  membranous  mass  which  may  simulate  diphtheria. 

The  secretion  from  the  crypts  can  be  easily  scraped  away,  and  leaves  no 
ulceration  beneath  it.  It  is  composed  of  epithelial  and  pus  cells,  bacteria,  and 
detritus,  often  with  some  fat-crystals  and  cholesterin.  The  swelling  of  the 
tonsil  is  due  to  some  degree  of  parenchymatous  change  which  is  commonly 
present,  and  which  consists  of  a  serous  and  cellular  infiltration.  Ordinarily 
the  secretion  is  discharged  in  a  few  days,  and  the  tonsil  returns  to  its  normal 
condition.  Not  rarely  the  contents  of  some  of  the  lacunte  are  retained,  and 
desiccate  and  even  become  calcareous.  Occasionally  the  inflammation  is  severe 
enough  to  produce  superficial  ulceration.  With  lacunar  tonsillitis  is  always 
associated  some  degree  of  inflammation  of  the  pillars  of  the  fauces  and  the  soft 
palate.    There  is  frequently  enlargement  of  the  lymphatic  glands  of  the  neck. 

Symptomatology. — The  constitutional  symptoms  of  follicular  tonsillitis 
are  often  very  severe.  There  is  distinct  chill,  high  fever  with  its  attendant 
symptoms,  and  sometimes  a  degree  of  depression  of  strength  which  is  very 
striking.  The  pulse  is  often  extremely  rapid.  In  severe  cases  occurring  in 
sensitive  children  mild  delirium  may  be  present.  There  is  usually  very  dis- 
tinct pain  on  swallowing  and  the  glands  at  the  angles  of  the  lower  jaw  are 
decidedly  swollen  and  tender.  The  tongue  is  coated  and  the  appetite  is  greatly 
impaired.  The  urine  is  strongly  febrile,  but  only  in  unusually  severe  cases  is 
a  trace  of  albumin  present.  In  many  respects  the  symptoms  are  the  same  as 
those  of  acute  catarrhal  pharyngitis. 

Diagnosis. — In  typical  cases  the  diagnosis  is  made  without  difficulty  by 
inspection  of  the  throat,  but  in  some  instances  the  disease  may  be  mistaken  for 
diphtheria.  The  deposit,  however,  in  lacunar  tonsillitis  is  not  a  membrane,  is 
more  elevated,  more  easily  removed  and  does  not  come  off"  in  strips,  and  the 
surface  below  it  is  not  eroded  and  bleeding.  After  removal  it  does  not  re-form 
as  rapidly  as  in  the  case  of  diphtheria,  and,  more  especially,  in  the  latter  afft'c- 
tion  the  membrane  is  seldom  limited  to  the  tonsil.  Often,  however,  it  is  diffi- 
cult or  impossible  to  make  an  early  diagnosis.  The  danger  of  confusion  has  been 
needlessly  increased  by  the  fact  that  this  affection  has  often  been  spoken  of  as 
diphtheritic  sore  throat.  Occasionally  the  suddenness  of  the  onset,  the  abrupt 
rise  of  tempei-ature,  the  rapid  pulse,  the  restlessness,  the  swelling  of  the  tonsils 
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and  glands  at  the  angles  of  the  jaw,  the  pain  in  swallowing,  suggest  strongly 
the  possibility  of  scarlatina  in  one  who  has  never  passed  through  an  attack  of 
the  latter  disease.  It  must  be  remembered  that  acute  lacunar  tonsillitis  does 
occur  in  a  certain  number  of  cases  of  scarlatina.  The  absence  of  marked 
nervous  symptoms  and  the  failure  in  the  appearance  of  any  eruption  soon 
clear  up  the  doubt. 

Prognosis  and  Course. — The  course  of  lacunar  tonsillitis  is  always  favor- 
able. The  duration  is  three  to  four  days.  A  tendency  to  recurrence  remains, 
and  one  or  more  attacks  may  be  followed  by  chronic  tonsillar  hypertrophy.  In 
some  subjects  there  is  a  strong  tendency  to  recurrent  attacks,  and  I  have  had 
occasion  to  watch  several  children  in  whom  from  the  age  of  three  years  there 
have  been,  in  spite  of  strict  hygienic  care,  frequent  typical  attacks,  growing 
less  frequent  and  finally  ceasing  with  the  full  development  of  adolescence. 

Treatment. — As  a  prophylactic  measure,  in  view  of  the  occasional  difficulty 
in  diagnosis,  patients  with  lacunar  tonsillitis  shoidd  be  separated  from  others. 
If  seen  early  they  should  be  given  a  brisk  saline  cathartic,  be  confined  strictly 
to  bed,  and  ordered  a  fever  mixture  containing  aconite.  Mild  sedatives  are 
required  to  allay  pain  and  restlessness.  Full  doses  of  salicylate  of  sodium 
are  indicated  if  a  rheumatic  cause  be  suspected.  Astringent  lozenges  or  astrin- 
gent gargles  may  be  employed,  and  the  local  use  of  guaiac  is  also  often  of 
benefit.  The  direct  application  of  astringent  solutions  is  frequently  of  service, 
although  these  should  generally  be  weak. 

Phlegmonous  Tonsillitis. 

Definition. — An  acute  inflammation  of  the  parenchyma  of  the  tonsil,  fre- 
quently going  on  to  suppuration. 

Synonyms. — Quinsy  ;  Tonsillar  abscess  ;  Suppurative  tonsillitis  ;  Paren- 
chymatous tonsillitis ;  Cynanche  tonsillaris. 

Etiology. — The  causes  are  similar  to  those  of  other  forms  of  tonsillitis. 
The  affection  rarely  occurs  before  the  age  of  ten  to  fifteen  years,  and  not  often 
after  forty  years.  A  remarkable  individual  predisposition  sometimes  exists  to 
such  an  extent  that  while  some  persons  never  suffer  from  the  disease,  no  matter 
to  what  exciting  causes  they  may  be  exposed,  others  develop  it  repeatedly. 
It  has  seemed  to  me  that  in  such  cases  a  decided  gouty  diathesis  is  apt  to 
coexist.  The  presence  of  chronic  enlargement  sometimes  acts  as  a  predisposing 
cause. 

The  most  frequent  exciting  cause  is  exposure  to  cold.  An  acute  catarrhal 
tonsillitis  already  present  may  advance  to  a  parenchymatous  inflammation. 
Blocking  u]>  of  follicles  by  inspissated  secretion  may  likewise  set  the  inflamma- 
tion in  action. 

Pathology. — Although  there  is  inflammation  of  the  surface  of  the  tonsil, 
and  often  of  the  lacunae  also,  the  principal  seat  is  in  the  glandular  tissue.  The 
tonsil  becomes  greatly  swollen  by  infiltration  with  inflammatory  products. 
Resolution  may  next  occur,  or,  if  the  process  be  sufficiently  severe,  one  large 
or  several  smaller  abscesses  may  form.    The  palatine  folds,  the  soft  palate, 
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and  the  cellular  tissue  about  the  tonsil  are  involved  in  the  inflammatory  pro- 
cess, and  an  abscess  may  occasionally  form  in  these  regions  (peritonsillar 
abscess,  phlegmonous  pharyngitis  of  one  form)  instead  of  in  the  tonsil  itself. 
CEdema  of  the  epiglottis  and  of  the  upper  part  of  the  larynx  and  inflammation 
of  the  base  of  the  tongue  are  not  infrequent.  At  the  height  of  the  disease  the 
tonsil  may  become  so  large  that  it  projects  beyond  the  middle  line.  The 
mucous  membrane  covering  it  is  of  a  bright-red  color,  the  anterior  palatine 
fold  is  pushed  forward  and  is  stretched  over  it ;  and  the  uvula  is  often  oedema- 
tous,  red,  and  adherent  to  one  or  the  other  side.  The  salivary  glands  and  the 
lymphatic  glands  of  the  neck  are  often  swollen  and  tender. 

Symptomatolog'y. — The  disease  frequently  begins  with  a  chill,  which  is 
rapidly  followed  by  high  fever.  Pain  in  the  throat,  especially  on  swallowing, 
develops  at  the  same  time.  There  are  headache,  rapid  pulse,  malaise,  insomnia, 
and  loss  of  appetite.  The  pain  in  the  throat  generally  increases,  and  finally  the 
inflammation  of  the  connective  tissue  about  the  articulation  of  the  lower  jaw 
makes  swallowing  almost  impossible,  and  the  patient  allows  the  saliva,  which 
is  secreted  in  increased  quantity,  to  run  from  the  mouth.  For  the  same  reason 
the  mouth  cannot  be  opened  sufficiently  to  allow  of  a  satisfactory  examination 
except  by  the  finger,  which  finds  the  tonsils  extremely  sensitive  to  pressure. 
The  swelling  of  the  tonsil  interferes  with  the  function  of  the  palate,  and  the 
efibrt  at  deglutition  is  liable  to  be  followed  hy  regurgitation  of  liquids 
through  the  nose.  The  secretion  of  viscid  mucus  occasionally  produces  pain- 
ful hawking  efforts.  There  is  stiffness  and  soreness  on  turning  the  head. 
The  stretching  of  the  posterior  jjillars  by  the  inflamed  tonsil  often  causes 
pain  referred  to  the  ear.  The  voice  is  nasal,  and  articulation  is  often  pain- 
ful and  very  difficult.  Respiration  is  sometimes  interfered  with  if  both  ton- 
sils are  involved.  As  a  rule,  however,  only  one  tonsil  is  attacked  at  a  time, 
although  the  second  one  is  apt  to  pass  through  the  same  process  after  the  first 
has  commenced  to  recover.  As  the  disease  progresses  the  initial  constitutional 
symptoms  persist,  the  fever  is  often  high,  and  there  is  diffuse  aching  through- 
out the  body.  If  resolution  fail  to  take  place,  tlie  pain  in  the  tonsils  increases, 
and  repeated  rigors,  occurring  after  about  five  or  six  days,  announces  the 
development  of  suppuration.  Finally,  the  abscess,  if  not  opened  by  the 
physician,  bursts  and  immediate  relief  follows. 

Diagnosis. — The  disease  can  scarcely  be  confounded  with  any  other  affec- 
tion. Phlegmonous  pharyngitis  limited  to  the  peritonsillar  tissue  has  been 
already  alluded  to.  There  are  no  differences  in  the  causes  or  symptoms  of 
the  two  affections. 

Prognosis  and  Course. — The  prognosis  is  generally  good.  The  majority  of 
cases  terminate  in  resolution,  which  begins  in  about  five  or  six  days  and  is  finished 
in  two  weeks  or  less,  although  the  process  occasionally  lasts  longer.  If  both 
tonsils  are  simultaneously  involved,  suffocation  may  ensue  unless  treatment  give 
relief.  If  suppuration  occurs,  the  process  generally  does  not  terminate  for  ten 
days  to  two  weeks,  or  even  longer.  Suppuration  increases  the  gravity  of  the 
prognosis,  although  it  is  still  almost  always  good.    The  abscess  usually  opens 


CHRONIC  HYPERTROPHY  OF  THE  TONSILS.  Ill 

internally  from  the  npper  part  of  the  gland.  The  pus  has  been  known  to 
enter  the  larynx  after  bursting  and  to  suffocate  the  patient.  Rarely  the 
opening  takes  place  externally  near  the  angle  of  the  jaw.  Sometimes  the  pus 
burrows  down  the  mediastinum.  Penetration  of  the  internal  carotid  artery, 
with  consequent  fatal  haemorrhage,  has  been  reported.  Inflammation  extend- 
ing to  the  larynx  may  produce  fatal  oedema  of  the  glottis.  Gangrene  of  the 
tonsil  is  an  occasional  sequel,  and  permanent  hypertrophy  of  the  tonsil  may 
result  from  repeated  attacks  of  quinsy. 

Treatment. — The  patient  should  be  confined  to  bed  and  placed  upon  a  light 
diet.  If  seen  early,  a  saline  laxative  should  be  administered  and  the  treat- 
ment with  either  aconite  or  guaiacum  started,  each  plan  of  medication  having  its 
supporters.  Aconite  may  be  given  in  drop  doses  of  the  tincture  every  half 
hour  or  hour.  Guaiacum  may  be  given  in  the  form  of  the  ammoniated  tincture 
or  as  a  lozenge,  three  grains  of  the  resin  being' taken  every  two  hours.  If  the 
case  be  not  seen  early,  neither  of  these  remedies  will  have  much  effect.  Effort 
can  still  be  made  to  obtain  resolution  by  the  constant  sucking  of  ice  and  the 
application  of  an  ice-bag  externally.  Astringent  or  sedative  sprays  may  also 
be  employed,  inasmuch  as  gargling  is  often  too  painful.  Inhalation  of  warm 
vapors  medicated  with  benzoin,  thymol,  carbolic  acid,  and  the  like  is  often 
soothing.  The  direct  application  of  solutions  of  vai'ious  astringents  is  advo- 
cated, among  them  being  nitrate  of  silver,  chloride  of  zinc,  tannic  acid,  and 
alum.  Scarification,  followed  by  gargling  with  hot  water  or  by  steaming, 
often  gives  relief,  even  if  no  pus  be  reached. 

When  it  is  probable  that  an  abscess  is  forming,  suppuration  should  be 
encouraged  by  poultices  and  hot  inhalations ;  the  pus  should  be  evacuated  as 
soon  as  found  and  antiseptic  washes  and  gargles  employed  afterward.  The 
internal  medication  other  than  that  mentioned  depends  upon  the  conditions 
present.  Opium  may  be  needed,  antipyretics  are  sometimes  called  for,  and 
tonics  are  often  required. 

Chronic  Hypertrophy  op  the  Tonsils,  Fauci al,  Pharyngeal,  and 

Lingual. 

Definition. — A  chronic  inflammation  producing  hypertrophy  of  the  normal 
tonsillar  structures,  with  imjjairment  of  their  function. 

Synonyms. — Chronic  tonsillitis ;  Adenoid  growths  of  the  tonsil  and  the 
pharynx  ;  Hypertrophy  of  the  lingual  tonsil. 

Etiology. — In  the  production  of  hypertrophy  of  the  faucial  tonsils  youth 
is  a  strongly  predisposing  factor.  The  disease  is  sometimes  congenital,  and 
sometimes  occurs  in  babies  and  young  children,  but  is  commoner  at  from  five 
to  twenty  years  of  age.  Males  are  oftener  affected  than  females.  Heredity 
exerts  some  influence,  and  syphilis,  scrofula,  and  rachitis  act  as  causes,  as  do 
bad  hygienic  surroundings  and  repeated  digestive  disorders.  Attacks  of  diph- 
theria, scarlet  fever,  measles,  and  small-pox  are  sometimes  the  exciting  causes. 
Repeated  attacks  of  acute  tonsillitis  may  terminate  in  chronic  tonsillar  hyper- 
trophy, and  follicular  pharyngitis  has  been  said  to  produce  it  also.  Eczema 
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and  impetigenoid  eruptions  of  the  face  and  scalp,  and  running  of  the  nose, 
often  occur  in  infants  in  combination  with  enlargement  of  the  tonsils.  It  is 
uncertain  whether  the  tonsillar  condition  is  the  result  of  other  affections,  or 
whether  all  are  produced  by  one  dyscrasic  cause.  Children  sometimes  first 
develop  tonsillar  hypertrophy  at  the  age  of  puberty — it  is  supposed  as  the 
result  of  some  sympathetic  connection  between  the  tonsils  and  the  genital 
organs.  As  a  rule,  however,  the  hypertrophied  tonsils  tend  to  diminish  in  size 
after  puberty,  and  the  disease  has  usually  disappeared  by  the  age  of  thirty 
years. 

Hypertrophy  of  the  pharyngeal  tonsil  is  produced  by  much  the  same  set 
of  causes,  and  usually  is  associated  with  an  overgrowth  of  the  faucial  tonsils. 
Hypertrophy  of  the  lingual  tonsil — the  adenoid  growth  at  the  base  of  the 
tongue — is  observed  principally  in  adults,  is  much  the  commonest  in  women, 
and  is  prone  to  develop  at  the  .menopause.  In  other  respects  the  causes  are 
the  same  as  act  in  producing  faucial  tonsillar  hypertrophy. 

Pathology. — Both  faucial  tonsils  are  generally  enlarged,  but  not  always 
to  the  same  extent.  The  color  of  the  mucous  membrane  is  pale  red,  the 
degree  of  enlai'gement  varies,  and  the  tonsils  may  sometimes  almost  touch  in 
the  middle  of  the  throat.  All  the  histological  elements  of  the  organs  are 
hypertrophied,  but  to  a  varying  extent.  When  the  lymphoid  elements  have 
especially  overgrown,  the  tonsils  are  soft,  rough,  and  irregular.  Sometimes 
they  present  a  honeycombed  appearance.  When  the  connective  tissue  has  been 
chiefly  affected,  they  are  harder,  firmer,  and  smoother.  The  lacunte  are  always 
dilated  and  their  walls  thickened,  and  they  are  frequently  filled  with  and  dis- 
charge an  offensive  secretion. 

The  normal  lymphoid  tissue  of  the  naso-pharynx  presents  a  firm,  smooth, 
slightly  plicated  surface.  If,  however,  it  has  undergone  hypertrophy,  there 
are  produced  masses  of  papillomatous  growth,  from  the  size  of  a  grain  of  wheat 
to  that  of  an  almond,  and  sometimes  sessile,  but  usually  pedunculated.  These 
are  situated  on  various  portions  of  the  mucous  membrane  lining  the  naso- 
pharynx, but  especially  upon  the  posterior  wall — the  position  of  the  pharyn- 
geal tonsil.  They  are  very  vascular,  reddish,  and  rather  firm.  There  may  be 
considerable  development  of  adenoid  vegetation  without  much  hypertrophy  of 
the  faucial  tonsils.    As  a  rule,  however,  the  processes  go  hand  in  hand. 

In  hypertrophy  of  the  glandular  tissue  at  the  base  of  the  tongue — the  lin- 
gual tonsil — there  is  a  decided  increase  in  the  thickness  of  that  region ;  the 
space  between  the  base  of  the  tongue  and  the  epiglottis  being  filled  up  by 
hypertrophied  glandular  tissue,  which  gives  the  parts  a  somewhat  (edematous 
appearance.  One  side  may  be  more  affected  than  the  other,  and  sometimes 
only  Qertain  groups  of  follicles  ai-e  involved.  The  blood-vessels  are  dilated. 
The  movements  of  the  epiglottis  are  interfered  with,  and  its  tip  approaches 
too  closely  the  base  of  the  tongue. 

Symptomatolog'y. — It  is  exceedingly  probable  that  the  most  important  of 
the  signs  formerly  attributed  to  enlargement  of  the  tonsils  proper  depend  in  most 
instances  chiefly  upon  the  presence  of  adenoid  growths  of  the  pharynx.  The 
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symptoms  of  the  two  affections  cannot  well  be  differentiated  in  many  cases. 
They  are,  in  fact,  identical,  except  that  the  obstrnction  to  respiration  is  more 
complete  in  cases  of  adenoid  vegetations,  and  does  not  occur  in  cases  of  hyper- 
trophy of  the  tonsils  unless  the  enlargement  be  very  great.  The  severity 
of  the  symptoms  in  the  latter  condition  depends  upon  the  degree  of  occlusion 
caused  by  the  encroachment  of  the  tonsils  upon  the  calibre  of  the  faucial  space, 
and  on  the  degree  of  pressure  which  they  exert  against  the  soft  palate,  the 
tongue,  and  even  the  posterior  pharyngeal  wall. 

Although  in  some  instances  the  disease — whether  faucial  or  pharyngeal,  or 
both — appears  to  be  congenital,  and  the  evidence  of  obstruction  to  respiration 
has  been  present  from  the  earliest  days  of  life,  in  most  cases  the  symptoms 
come  on  more  gradually.  The  child  begins  to  sleep  restlessly,  and  with  the 
head  thrown  back  and  the  mouth  open,  and  to  snore  badly.  Sometimes  it 
wakes  with  sudden  attacks  of  suffocation.  It  appears  to  dream  as  a  result 
of  the  supplying  of  the  brain  with  imperfectly  aerated  blood.  Then  the 
habit  of  keeping  the  mouth  open  extends  to  the  day-time  as  well,  owing  to 
the  interference  with  free  respiration  through  the  nose,  and  in  well-developed 
cases  the  child  acquires  a  peculiar  expression  and  general  habitus  as  a  result 
of  this  persistent  interference.  The  face  looks  dull,  heavy,  stupid,  and  inane. 
This  is  partly  due  to  the  constantly  open  state  of  the  mouth.  The  lips  are 
thickened,  the  nostrils  small,  the  superior  dental  arch  is  narrowed,  and  the  roof 
of  the  mouth  elevated.  The  chest  is  very  commonly  deformed,  the  principal 
change  being  a  prominence  of  the  upper  pai't  of  the  sternum  and  a  sinking 
in  of  the  lower  portion,  with  a  horizontal  circular  depression  in  the  thorax 
corresponding  to  the  attachment  of  the  diaphragm.  This  is  different  from 
the  chest  of  rickets,  in  which  there  is  a  prominence  of  the  whole  sternum  in 
addition  to  the  horizontal  depression  of  the  thorax  referred  to.  There  is  also 
in  rickets  a  vertical  flattening  of  the  sides  of  the  thorax,  which  leaves  a  large 
curve  behind  and  a  smaller  one  anteriorly  to  the  costo-chondral  articulations, 
thus  producing  the  "  violin-shaped "  chest,  as  it  is  often  called. 

The  voice  is  often  thick  and  nasal,  and  the  pronunciation  of  I  and  r,  and 
particularly  of  m  and  n,  is  impaired.  There  is  increased  secretion  of  pharyn- 
geal mucus.  In  advanced  cases  respiration  is  constantly  interfered  with,  and 
is  easily  made  labored.  The  breath  is  offensive  from  the  hypersecretion  of  the 
tonsils.  An  annoying  cough  is  frequently  present,  deglutition  is  somewhat 
difficult,  and  there  is  an  uncomfortable  sensation  in  the  throat.  In  infants 
the  enlargement  of  the  tonsils  interferes  with  sucking.  Taste  and  smell  are 
much  impaired.  Hearing  is  interfered  with,  usually  by  the  compression  of 
the  Eustachian  tube  by  adenoid  growths.  The  general  health  is  much 
affected  by  the  deficient  oxygenation.  The  child  is  anaemic  and  debilitated 
and  indisposed  to  exertion. 

The  appetite  is  capricious  and  the  digestion  often  imperfect.  Headache  is 
common.  Habit  choi"ea  of  the  face  has  been  reported  as  dependent  upon  the 
tonsillar  disease.  The  mental  development  is  distinctly  retai'ded,  particularly 
if  the  lymphoid  structures  of  the  naso-pharynx  are  much  involved,  and  the 
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child  is  dull,  stupid,  and  forgetful.  The  great  liability  to  take  cold  which 
results  from  tonsillar  hypertrophy  is  the  cause  of  frequent  sudden  exacerba- 
tions of  the  symptoms  of  obstruction.  The  existence  of  tonsillar  hypertrophy 
also  increases  the  liability  to  diphtheria  and  the  danger  in  scarlet  fever. 

The  symptoms  of  hypertrophy  of  the  lingual  tonsil  are  chiefly  a  disagree- 
able sensation  as  of  a  foreign  body,  fatigue  of  the  throat  in  talking  or  sing- 
ing, disposition  to  clear  the  throat,  and  occasionally  cough  and  dyspnoea. 
The  patient  often  refers  the  sensation  to  some  part  much  deeper  than  the  base 
of  the  tongue. 

Diagnosis. — The  symptoms  described  awaken  a  suspicion  of  the  disease, 
and  direct  examination  of  the  parts  renders  the  diagnosis  certain.  In  the  cases 
in  which  the  pillars  of  the  fauces  conceal  the  enlarged  tonsils  the  diagnosis  of 
hypertrophy  can  be  made  by  manual  palpation,  with  the  finger  of  one  hand 
behind  the  angle  of  the  jaw  and  with  that  of  the  other  upon  the  tonsil.  The 
diagnosis  of  adenoid  vegetations  of  the  vault  of  the  pharynx  can  be  made 
with  the  rhinoscope,  or,  where  this  is  not  practicable,  by  digital  examination. 
That  of  the  growths  at  the  base  of  the  tongue  can  be  made  with  the  laryn- 
goscope. 

Prognosis. — The  disease  is  a  very  chronic  one,  and  shows  no  disposition  to 
cease  excepting  under  treatment  or  with  advancing  years.  Left  to  themselves, 
the  enlarged  faucial  and  pharyngeal  tonsils  usually  begin  to  grow  smaller  by 
puberty,  and  the  hypertrophy  disappears  by  the  age  of  thirty  years  or  sooner. 
In  the  mean  time,  however,  irremediable  damage  to  the  patient  may  have 
occurred.  The  liability  to  this  depends  altogether  on  the  degree  of  involve- 
ment of  the  tonsillar  organs  and  upon  the  age  of  the  patient.  If  the  hyper- 
trophy begin  in  adult  life,  it  will  probably  do  but  little  harm.  If  it  occur 
in  infants  or  young  children,  and  especially  if  these  are  already  debilitated, 
the  danger  of  permanent  injury  is  great,  although  sometimes  no  evil  results 
follow. 

Treatment. — Treatment  should  be  both  constitutional  and  local.  The 
former  consists  in  the  carrying  out  of  all  measures  which  will  improve  the 
general  health,  combined  with  rigid  hygienic  care  so  as  to  avoid  as  far  as 
possible  the  occurrence  of  acute  catarrhal  attacks.  Sufficient  clothing,  cool 
bathing,  brisk  friction  of  the  skin,  country  air,  and  digestible  food  are  all 
important.  The  patient  must  be  carefully  instructed  in  the  proper  method  of 
deep  diaphragmatic  breathing,  and  of  elocution.  All  efforts  at  hawking  and 
clearing  the  throat  must  be  strictly  prohibited.  Any  constitutional  disease 
must  receive  appropriate  treatment.  As  general  alteratives  cod-liver  oil,  iron, 
quinine,  strychnine,  or  iodide  of  potassium,  with  or  without  minute  doses  of 
mercuric  chloride,  may  be  employed.  Sulphide  of  calcium,  iodoform,  and 
sulphurous  waters  have  been  recommended.  By  internal  medication,  combined 
with  rigorous  hygienic  care,  the  progress  of  the  disease  may  sometimes  be 
arrested,  or,  less  frequently,  retrogression  of  the  hypertrophy  be  brought 
about.  The  latter  will  only  occur  if  the  process  be  recent  and  moderate  in 
degree  and  the  tonsils  soft. 
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In  nearly  all  cases  local  treatment  is  important.  In  the  milder  forms  of 
enlargement  of  the  tonsils,  in  which  the  disease  is  producing  no  serious  general 
disturbance,  various  applications  can  be  made.  Among  the  best  of  these  are 
the  compound  tincture  of  iodine ;  glycerite  of  tannin  ;  tincture  of  the  chloride 
of  iron  and  glycerin  (1:8);  equal  parts  of  powdered  alum  and  tannin  rubbed 
into  the  glands ;  nitrate  of  silver  in  solution  in  the  strength  of  20  grains  to 
the  ounce.  The  latter  drug  in  stick  may  be  applied  to  the  interior  of  the 
lacnnje.  When  the  tonsils  are  much  hypertrophied,  some  treatment  is 
demanded  which  will  destroy  the  glands.  Injections  into  the  body  of  the  ton- 
sil have  been  recommended.  Among  the  remedies  employed  for  this  purpose 
are  ergot,  iodine,  dilute  acetic  acid,  and  carbolic  acid.  Electrolysis  has  also 
been  recommended.  Applications  of  London  paste  once  or  twice  a  week  to 
different  parts  of  the  surface  of  the  tonsil  are  highly  recommended  by  Macken- 
zie. Scarification  with  the  galvano-cautery  is  also  useful,  as  is  the  application 
of  chromic  acid.  These  methods  of  treatment  are  slow  and  often  unsatis- 
factory. Consequently,  when  the  general  health  is  being  iuterfei-ed  with, 
and  the  above  measures  do  not  promptly  afford  some  relief,  entire  or  partial 
removal  of  the  tonsils  should  be  performed.  This  may  be  done  by  the  ton- 
sillotome,  ecraseur,  galvano-cautery  loop,  or  the  bistoury.  The  former  instru- 
ment is  the  one  most  generally  employed.  Free  haemorrhage  often  follows 
its  use,  but  is  seldom  dangerous  if  precautions  be  taken  not  to  cut  too  deeply 
into  the  gland. 

The  treatment  of  the  adenoid  growths  of  the  pharynx  consists  in  their 
removal,  and  this  is  even  more  important  than  the  abscission  of  the  faucial 
tonsils.  Various  applications  may  be  made  as  in  the  case  of  those,  in  the  hope 
of  producing  absorption  or  destruction  of  the  mass.  It  is,  however,  generally 
considered  much  better  to  remove  them  at  once  by  operation.  This  consists  in 
the  scraping  away  of  the  bodies  with  the  finger-nail  or  with  the  curette  or  for- 
ceps. It  should  be  done  under  ether.  A  good  deal  of  hsemorrhage  is  apt  to 
follow,  but  is  easily  controlled;  The  good  effects  are  often  almost  immediate. 
Sometimes,  however,  the  bad  habits  of  bi*eatliing  and  speaking  will  continue 
for  a  long  time  or  perhaps  permanently. 

Ulcerous  Tonsillitis  is  included  under  Ulcerous  Pharyngitis. 

Herpetic  Tonsillitis  is  described  under  Membranous  Pharyngitis. 

Tonsillar  Concretions. 

ft 

In  those  who  have  suffered  frequently  from  acute  folliculitis  or  in  cases  of 
chronic  tonsillar  hypertrophy  it  is  not  infrequent  to  find  some  of  the  lacunae 
over-distended  with  secretion,  which  is  greatly  increased  in  amount  and  altered 
in  character.  If  the  secretion  be  not  too  much  inspissated,  it  is  sometimes  dis- 
charged from  the  tonsil  and  expectorated  in  the  form  of  very  ill-smelling 
masses.  Sometimes  it  hardens  into  actual  tonsillar  calculi,  which  may  reach 
the  size  of  a  cherry.    The  softer  masses  often  produce  an  almost  unbearable 
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odor  of  the  breath,  while  the  harder  ones  may  cause  some  paiu  in  swallowing 
and  may  give  rise  to  quinsy. 

The  treatment  consists  in  that  directed  to  the  primary  cause  and  in  the 
removal  of  the  concretions  with  forceps. 

Functional  and  Symptomatic  Diseases  of  the  Pharynx  and 

Tonsils. 

Various  diverse  conditions  may  be  grouped  under  this  heading. 

Anaemia  of  the  Pharynx  is  symptomatic  of  general  ansemia.  The  pallor 
of  the  palate  is  especially  well  marked  in  phthisis,  and  sometimes  is  one  of 
the  earliest  symptoms  of  the  disease. 

Hypercemia  of  the  Pharynx  is  the  earliest  symptom  of  the  various  forms 
of  pharyngitis.  It  is,  besides  this,  seen  in  the  venous  congestion  of  cardiac 
disease  and  in  that  produced  by  compression  of  the  descending  cava  from  what- 
ever cause.  The  capillary  pulse  which  attends  aortic  insufficiency  may  some- 
times be  discovered  in  the  pharynx. 

Oedema  of  the  Pharynx,  especially  of  the  uvula,  is  sometimes  seen  in 
Bright's  disease  and  in  great  anaemia.  Sometimes  the  uvula  becomes  very 
suddenly  and  greatly  enlarged,  and  may  obstruct  breathing.  Such  cases  may 
be  the  result  of  an  cedematous  urticaria  attacking  the  uvula  and  the  veil  of 
the  palate. 

Haemorrhage  of  the  Pharynx  may  result  from  wounds  or  inflammatory 
conditions.  Sometimes  haemorrhage  may  take  place  into  the  submucous  tissues 
of  various  parts  of  the  pharynx. 

Anaesthesia  of  the  Pharynx  may  be  general  or  local,  complete  or  incom- 
plete. It  is  more  frequently  seen  after  diphtheria,  although  in  the  adult 
hysteria  is  a  not  infrequent  cause.  It  is  also  seen  in  bulbar  palsy  and  in  some 
forms  of  mental  disorder.  Its  prognosis  varies  with  the  cause.  It  is  some- 
times an  element  of  danger  on  account  of  the  liability  of  food  to  enter  the 
larynx. 

The  treatment  is  that  directed  to  the  original  disease.  Galvanism  may 
also  be  useful. 

Hypenxsthesia  of  the  Pharynx  is  seen  in  catarrhal  conditions,  as  already 
stated.  Apart  from  this,  it  exists  as  an  idiosyncrasy  in  many  jiersons,  scarcely 
permitting  in  them  an  examination  of  the  throat.  In  some  instances  the  exam- 
ination of  the  throat,  or  even  breathing  through  the  mouth,  is  actually  painful. 

Parcesthesia  of  the  Pharynx  consists  of  various  altered  sensations,  as 
of  heat,  dryness,  pricking,  the  presence  of  a  foreign  body,  or  the  like.  It  is 
attended  by  cough  or  desire  to  clear  the  throat.  Examination  of  the  pharynx 
reveals  nothing  which  justifies  the  sensation.  The  afiPection  is  often  of  a  purely 
hysterical  nature.  It  is  rarely  seen,  excepting  in  states  of  neurasthenia,  chloro- 
sis, hysteria,  dyspepsia,  or  uterine  disease,  and  in  those  who  use  the  voice  a 
great  deal.  Sometimes  it  depends  upon  varicose  veins  at  the  base  of  the  tongue, 
sometimes  it  follows  the  removal  of  foreign  bodies  from  the  throat,  and  often 
no  cause  at  all  can  be  found.    A  very  thorough  examination  of  the  pharyngeal 
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structures  and  the  exclusion  of  all  other  diseased  conditions  is  necessary  before 
a  diagnosis  can  be  made.  The  prognosis  is  a  dubious  one.  The  affection  tends 
to  persist  very  obstinately,  but  finally  to  get  well.  Perseverance  in  the  admin- 
istration of  one  of  the  bromides  is  the  best  internal  treatment,  but  it  is  ques- 
tionable whether  it  is  advisable  to  institute  it,  as  it  must  be  continued  for  so 
long  a  time.  If  the  rheumatic  diathesis  be  suspected,  the  salicylate  of  sodium  or 
the  iodide  of  potash  may  be  administered.  Tonics  should  be  given  if  indicated. 
Locally,  solutions  of  antipyrin,  menthol,  cocoaine,  carbolic  acid,  or  the  astrin- 
gents may  be  tried. 

Neuralgia  of  the  Pharynx  is  a  rare  affection.  Severe  darting  pain  occurs, 
usually  on  one  side  of  the  posterior  wall,  whence  it  radiates  to  the  pillars  of 
the  fauces,  the  nose,  the  tongue,  and  sometimes  the  ear  of  one  side.  It  grows 
worse  by  evening.  It  occurs  in  nervous  or  ansemic  individuals,  especially 
women,  and  may  be  experienced  only  at  the  menstrual  period.  The  attack  is 
sometimes  attended  by  temporary  hypersemia  of  the  pharynx,  and  sometimes 
by  anaemia  of  it.  The  affection  may  be  treated  by  the  use  of  antipyrin  or 
some  allied  drug  or  by  the  application  of  tincture  of  aconite.  Quinine  may  be 
given  if  malaria  be  suspected,  or  strychnine  if  there  be  local  hypersemia.  Fi- 
nally, such  constitutional  treatment  must  be  employed  as  the  case  demands. 

Spasm  of  the  Pharynx  usually  results  from  severe  acute  inflammation  of  the 
pharynx  or  from  cedema  of  the  uvula.  It  may,  however,  be  purely  nervous, 
the  result  of  hydrophobia  and  tetanus,  or  may  also  develop  in  hysteria.  The 
spasm  may  be  tonic,  causing  great  persistent  impediment  to  every  effort  at 
deglutition,  or  it  may  be  clonic,  producing  a  series  of  elevations  of  the  palate, 
and  consequent  opening  of  the  Eustachian  tubes,  with  a  resulting  snapping 
sound  in  the  ears. 

The  diagnosis  is  to  be  made  by  ocular  and  digital  inspection  and  by  the 
passage  of  a  bougie. 

The  prognosis  varies  with  the  cause.  The  disease  is  commonly  an  affection 
of  long  duration,  but  tends  to  get  well. 

Treatment  consists  first  of  all  in  removing  the  cause  when  this  is  possible. 
The  use  of  the  cesophageal  bougie,  with  the  administration  of  bromides  and 
other  appi'opriate  remedies,  is  indicated  in  hysterical  spasm. 

Paralyses  of  the  Pharynx. — These  are  commonly  divided  into  four  varie- 
ties : 

(1)  Diphtheritic  paralysis  is  a  common  affection,  developing  about  two  to 
four  weeks  after  the  onset  of  diphtheria.  The  soft  palate  and  uvula  are  relaxed, 
often  to  a  greater  degree  on  one  side.  There  is  difficulty  in  swallowing,  and 
food^  especially  liquid,  regurgitates  into  the  nose.  The  voice  becomes  nasal, 
and  the  patients  find  it  impossible  to  articulate  the  labial  and  palatal  conso- 
nants. Paralysis  of  the  pharynx  proper,  which  is  rare,  may  make  swallowing 
nearly  impossible. 

The  disease  may  be  treated  by  galvanism  and  by  strychnine  given  inter- 
nally, or,  better,  hypodermically.  Feeding  with  the  oesophageal  tube  is  some- 
times necessary. 
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(2)  Paralysis  of  the  palate,  associated  with  facial  palsy,  is  sometimes  wit- 
nessed. The  uvula  in  these  cases  is  drawn  to  one  side,  and  scarcely  moves 
when  the  patient  breathes.    The  condition  does  not  demand  special  treatmeut. 

(3)  Paralysis  of  the  tongue  and  palate  is  a  prominent  symptom  of  bulbar 
palsy.  The  affection  of  the  pharynx  is  shown  in  difficulty  in  swallowing,  which 
finally  becomes  extreme.    Nothing  can  be  done  in  the  line  of  treatment. 

(4)  Paralysis  of  the  constrictor  of  the  pharynx  is  associated  with  paralysis 
of  the  oesophageal  muscles.    It  is  marked  by  great  dysphagia. 

Syphilis  of  the  Pharynx  is  not  infrequently  present  in  various  forms :  (1) 
It  very  often  produ<?es  a  catarrhal  pharyngitis,  represented  by  an  erythema 
which  attacks  princijjally  the  palate,  pillars,  and  tonsils.  The  boundary  of  these 
areas  is  generally  very  sharply  defined.  (2)  Mucous  patches  are  also  a  very 
frequent  evidence  of  secondary  syphilis.  They  are  most  commonly  found  on 
the  soft  palate  and  on  the  pillars.  They  produce  some  soreness,  especially  on 
swallowing.  (3)  Ulcers  of  various  forms  maybe  present.  The  initial  primary 
sore  is  occasionally  seen  on  one  of  the  tonsils.  Tertiary  ulcers,  either  super- 
ficial or  the  result  of  gummata,  are  more  often  found.  They  are  usually  seen 
on  the  posterior  wall  of  the  phaiynx,  the  palate,  and  the  pillars.  The  damage 
done  by  them  may  be  very  extensive. 

The  treatment  of  syphilitic  lesions  is  primarily  that  of  the  disease  itself. 
Ulcers  may  be  treated  locally  with  solutions  of  sulj^hate  of  zinc  or  sulphate  of 
copper ;  or  occasional  light  applications  of  nitric  acid  may  be  made,  with 
repeated  applications  of  iodoform  in  the  intervals. 

Tuberculosis  of  the  Pharynx  may  rarely  show  itself  in  the  form  of  a 
primary  acute  tubercular  pharyngitis.  This  occurs  in  persons  who  have 
either  simultaneously  developed  pulmonary  phthisis  or  perhaps  suffered  first 
from  a  pharyngeal  involvement.  Very  numerous  grayish  tubercles,  which 
bleed  easily,  appear  in  patches  on  various  portions  of  the  mucous  membrane 
of  the  pharyngeal  structures.  They  soon  form  irregular  superficial  ulcers, 
which  have  indistinct  edges  and  which  coalesce  to  some  extent.  Fresh  tuber- 
cles go  on  forming,  which  very  soon  break  down  into  new  ulcers.  The  prin- 
cipal symptoms  are  unusually  great  pain  on  swallowing,  cough,  high  fever, 
increasing  debility,  and  emaciation.  Dyspnoea  resulting  from  the  pulmonary 
complication  usually  attends.  The  disease  is  most  apt  to  be  confounded  with 
syphilis,  from  which  it  is  distinguished  by  the  great  pain  and  the  presence 
of  tubercles  around  the  ulcers,  and  the  evidence  of  pulmonary  involvement. 

The  prognosis  is  very  unfavorable,  and  little  can  be  done  in  the  way  of 
treatment.  Hot  inhalations  and  sedative  applications  are  of  value  to  relieve 
pain,  and  insufflation  of  morphine  or  iodoform  may  be  employed  for  the  same 
purpose. 

Besides  this  rare  primary  form,  secondary  tuberculosis  of  tlie  pharynx  and 
tonsils  shows  itself  by  the  idceration  which  quite  often  develops  in  the  later 
stages  of  advanced  phthisis.  These  ulcers,  like  those  described,  are  very 
painful. 

Certain  of  the  Infectious  Fevers  exert  their  influences  upon  the  pharynx. 
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Typhoid  fever  occasionally  produces  ulcers  in  the  pharynx,  probably  of  the 
same  nature  as  those  of  the  intestine.  The  eruptions  of  variola,  rubeola, 
rubella,  and  scarlatina  have  already  been  referred  to  in  various  places,  particu- 
larly in  discussing  the  affections  of  the  mouth.  Erysipelas  of  the  throat  has 
likewise  been  already  referred  to.  It  may  produce  severe  catarrhal  pharyngitis, 
or  it  may  be  attended  by  the  production  of  vesicles  which  change  into  ulcers, 
or  it  may  terminate  in  gangrene. 

Malignant  and  Non-malignant  New  Growths  of  the  pharynx  and  tonsils 
may  be  referred  to  in  this  connection,  although  they  are  not  often  met  with. 
Cancer  seldom  attacks  any  but  the  lowest  portion  of  the  pharynx  close  above 
the  oesophagus.  It  is  very  liable  to  spread  to  the  larynx.  The  symptoms  are 
nearly  identical  with  those  of  cancer  of  the  upper  portion  of  the  oesophagus. 
If  the  cancer  be  in  the  pharyngo-oral  cavity,  there  is  much  pain  on  swallowing 
and  speech  is  interfered  with.  Cancer  occasionally,  but  very  rai'ely,  attacks  the 
tonsils.  Sarcomata,  osteomata,  cystomata,  papillomata,  and  other  growths  have 
all  occurred  in  the  pharyngeal  structures.  Lymphomata  of  the  tonsils  have 
been  one  of  the  first  evidences  of  lymphatic  antemia.  Any  further  discussion 
of  the  subject  is  rather  in  the  domain  of  surgery. 
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(ESOPHAGITIS. 

OESOPHAGITIS  may  be  divided  in  the  same  manner  as  pharyngitis,  accord- 
ing to  the  nature  of  the  inflammatory  pi'ocess,  whether  catarrhal,  phlegmonous, 
and  so  on.  So,  also,  it  may  be  spoken  of  as  acute  or  chronic,  or  it  may  be  sub- 
divided, according  to  the  cause,  into  idiopathic,  deuteropathic,  or  traumatic. 
Inasmuch  as  the  disease  is  not  very  common,  and  as  the  differences  of  the 
individual  varieties  have  no  especial  clinical  interest,  it  is  more  expedient  to 
consider  the  subject  under  one  heading. 

Definition. — An  inflammation  of  the  oesophagus,  diffuse  or  circumscribed, 
and  either  superficial  or  more  deeply  situated  and  with  destruction  of  tissue. 

Etiolog-y. — Acute  Catarrhal  Oesophagitis  may  result  from  exposure  to  cold, 
extension  of  the  catarrh  from  the  pharynx  or  the  stomach,  the  existence  of 
a  specific  fever,  the  presence  of  a  rheumatic  diathesis,  the  ingestion  of  alco- 
hol, the  use  of  food  or  drink  which  is  too  hot  or  too  cold,  the  swallowing 
of  hard  substances,  caustics,  or  other  irritant  fluids  in  not  too  great  con- 
centration, the  administration  of  certain  drugs,  especially  of  mercury,  and 
the  passage  of  a  bougie.  It  has  also  been  known  to  arise  spontaneously  in 
sucklings. 

Chronic  Catarrhal  Q^sophagilis  may  follow  the  acute  process  through  the 
prolonged  action  of  the  causes  which  produce  it.  It  may  result  from  the  abuse 
of  tobacco,  or  especially  of  alcohol,  the  pressure  from  without  of  tumors, 
enlarged  glands,  or  an  aneurism,  and  the  presence  of  disease  of  the  oesophagus 
itself,  as  carcinoma,  dilatation,  and  the  like.  It  is  also  encountered  in  associa- 
tion with  syphilis  and  phthisis,  and  as  a  result  of  heart  disease  and  of  cirrhosis 
of  the  liver. 

Mycotic  CEsophagitis  may  result  from  the  extension  of  thrush  to  the 
oesophagus. 

Pseudo-membranous  CEsophagitis  may  occur  especially  in  diphtheria  of  the 
pharynx,  but  occasionally  in  pneumonia,  dysentery,  cholera,  carcinoma,  pynemia, 
nephritis,  tuberculosis,  and  the  eruptive  fevers.  It  may  also  rarely  develop  in 
otherwise  perfectly  healthy  persons,  as  in  a  case  reported  by  Reichman. 

Phlegmonous  CEsophagitis  may  arise  as  a  sequel  to  the  catarrhal  or  pseudo- 
membranous form,  being  brought  about  by  the  same  causes  which  are  active  in 
their  production.  It  may  also  result  from  the  swallowing  of  foreign  bodies,  or 
more  especially  the  sticking  of  these  in  the  oesophagus,  from  suppuration  in 
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the  Deighborhood  of  the  tube,  as  from  tubercular  lymphatic  glands  or  caries 
of  the  vertebrse,  or  from  laryngeal  perichondritis.  Often  the  alfection  seems 
to  arise  idiopathically  and  the  cause  cannot  be  discovered. 

Corrosive  CEsophagitis,  often  with  a  secondary  involvement  of  the  submu- 
cous connective  tissue,  results  from  the  ingestion  of  powerfully  caustic  sub- 
stances. 

A  Pustular  CEsophagitis  occurs  in  small-pox,  and  sometimes  after  large 
doses  of  antimony. 

Ulceration  of  the  (Esophagus  may  follow  in  the  course  of  oesophageal  inflam- 
mation. A  catarrhal  process,  whether  acute  or  chronic,  may  cause  superficial 
erosions  or  follicular  ulcers,  as  may  also  the  pseudo-membranous  inflammation. 
Powerful  corrosive  liquids  and  impacted  foreign  bodies  occasion  more  or  less 
death  of  the  mucous  membrane,  with  ulceration  and  sloughing.  Cancer  pro- 
duces ulceration,  and  pressure  from  the  outside  may  do  the  same.  The  round 
or  peptic  ulcer  of  the  oesophagus,  similar  in  nature  and  cause  to  the  round 
ulcer  of  the  stomach,  may  be  neurotrophic  in  origin,  or  may  possibly  be  pro- 
duced by  the  action  of  the  gastric  secretion  which  has  entered  the  oesophagus 
during  vomiting. 

Pathology.— "In  the  acute  catarrhal  variety  the  lesions  may  be  either  dif- 
fuse or  circumscribed.  The  mucous  membrane  is  thickened  and  softened,  but, 
as  seen  at  autopsies,  is  generally  not  red.  Patches  of  epithelium  are  seen  to 
have  desquamated,  and  in  one  case  reported  by  Birch-Hirschfeld  a  membra- 
nous tube,  composed  of  the  epithelial  lining,  was  vomited  during  life.  Numer- 
ous minute  erosions  are  sometimes  visible  and  distinct  ulceration  is  occasion- 
ally seen.  Often  the  mucous  follicles  are  decidedly  hypertrophied  (follicular 
oesophagitis). 

In  clironic  oesophagitis  the  iliucous  membrane  is  of  a  grayish-red  or 
br6wnish-red  color,  much  thickened,  covered  with  muco-purulent  secretion, 
and  sometimes  polypoid  in  appearance.  The  oesophageal  veins  in  the  neigh- 
borhood of  the  stomach  are  sometimes  greatly  distended.  In  the  pseudo- 
membranous variety  there  is  the  chai'acteristic  exudation  over  different  parts 
of  the  esophageal  lining,  but  most  prominently  at  the  upper  portion  of  the 
tube.    Ulceration  sometimes  forms  beneath  the  pseudo-membrane. 

Mycotic  ^oesophagitis  exhibits  the  characteristic  growth  of  thrush,  as  seen  in 
the  mouth.  The  fungus  may  cover  a  large  portion  of  the  oesophagus,  and  even 
t)cclude  it  <entlreiy.  It  is  most  abundant  near  the  cardiac  end.  In  phlegmonous 
«esophagitis  there  is  an  infiltration  of  the  submucous  connective  tissue  with  pus, 
whicli  pushes  the  mucous  membrane  before  it  toward  the  interior  of  the  tube. 
The  5fi4<embrane  itself  is  congested,  partially  denuded  of  epithelium,  covered 
with  mucus,  and  may  be  ulcerated  in  places.  Gangrene  may  result.  The 
process  may  be  diffuse  or  circumscribed.  The  action  of  strong  corrosive 
J)oisons  first  involves  the  raucous  membrane,  and  thence  extends  to  the 
«tifcn3ucous  connective  tissue.  The  mucous  membrane  presents  a  grayish 
<or  blackish  discoloration,  and  is  later  more  or  less  detached  as  a  slough, 
[leaving  ulcers  which  form  dense  scar-tissue  if  healing  takes  place. 
Vol.  II.— 46 
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Symptomatology  and  Diagnosis. — In  the  milder  cases  no  symptoms  are 
apparent,  but  in  instances  of  decided  inflammation  of  the  oesophagus  pain  on 
deghitition  is  the  principal  evidence  of  the  affection.  Sometimes  there  is,  in 
addition,  a  constant  dull  pain  beneath  the  sternum,  between  the  shoulders,  or 
in  the  neck.  The  position  of  the  pain  does  not  always  correspond  to  the 
seat  of  the  inflammation.  It  is  sometimes  increased  by  moving  the  head  or 
the  spine. 

There  may  be  difficulty  in  deglutition,  which  may  depend  upon  a  reflex 
spasm  produced  by  the  great  pain  attending  efforts  at  swallowing  or  upon  a 
narrowing  of  the  lumen  of  the  cesophagus  through  swelling  of  the  mucous  mem- 
brane, or  which  may  be  the  result  of  paralysis  of  the  muscular  walls  through 
inflammatory  products.  Portions  of  the  food  taken  may  be  regurgitated  with 
mucus,  and  sometimes  with  blood.  The  presence  of  blood  and  pus  indicates 
ulceration  which  may  depend  on  the  presence  of  a  foreign  body,  upon  phleg- 
monous oesophagitis  from  other  cause,  or  upon  the  ulceration  produced  by 
poisons.  Considerable  febrile  reaction  also  attends  the  phlegmonous  form  of 
the  disease.  The  recognition  of  pseudo-membranous  oesophagitis  can  only  be 
accomplished  by  finding  membrane  which  had  been  vomited  or  by  discovering 
symptoms  of  oesophagitis  in  the  course  of  pneumonia  or  of  membranous  pha- 
ryngitis. Thrush  of  the  oesophagus  may  produce  no  symptoms  or  may  lead  to 
entire  inability  to  swallow  as  the  result  of  obstruction. 

The  diagnosis  of  inflammation  from  other  diseases  of  the  oesophagus  will  be 
referred  to  in  considering  the  latter. 

Prognosis  and  Course. — The  prognosis  of  acute  catarrhal  oesophagus  is 
good,  the  symptoms,  if  any,  lasting  a  few  days  at  most.  Sometimes,  however, 
the  disease  becomes  chronic.  In  corrosive  oesophagitis  the  prognosis  is  grave. 
Even  if  the  patient  recover  from  the  action  of  a  corrosive  poison,  stricture  is 
almost  certain  to  develop  after  some  weeks  or  months.  Phlegmonous  oesophagitis 
is  also  a  very  severe  disease,  and  may  result  fatally  in  three  to  foiu'  days.  It 
may  give  rise  to  much  prolonged  suppuration,  and  yet  end  in  recovery.  It 
sometimes  terminates  in  gangrene.  Ulcers  of  the  oesophagus  may  perforate 
into  surrounding  structures,  and  are  very  liable  to  prove  fatal.  Recovery  from 
the  phlegmonous  form  is  prone  to  leave  cicatricial  contractions.  Chronic 
oesophagitis  may  finally  produce  dilatation  of  the  oesophagus.  Pseudo-mem- 
branous inflammation  of  the  oesophagus  is  of  bad  augury. 

Treatment. — The  milder  forms  of  oesophagitis  require  no  treatment  other 
than  rest  in  the  house  and  demulcent  drinks.  Ice  is  pleasant  to  some  patients, 
and  may  be  sucked  to  quench  thirst.  In  severer  cases  it  is  sometimes  neces- 
sary to  resort  to  nutrient  eneraata  and  to  avoid  swallowing  as  far  as  possible. 
Injections  of  morphine  may  be  needed.  In  chronic  catarrhal  pharyngitis 
the  primary  cause  must  be  treated  if  it  can  be  found.  Locally,  astringent  or 
alterant  solutions  or  ointments,  such  as  those  of  tannic  acid,  alum,  nitrate  of 
silver,  and  iodine,  may  be  applied  on  a  soft  sponge  attached  to  a  sound,  or  on 
a  flexible  bougie.  This  treatment  should  not  be  used  if  the  patient  suffer  any 
pain  from  it.    It  is  generally  best  to  avoid  the  use  of  the  sound  in  any  form 
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of  oesophagitis  unless  there  is  prospect  of  some  very  positive  good  results 
being  gained  by  it. 

Stenosis  of  the  (Esophagus. 

Definition. — A  narrowing  of  the  calibre  of  the  oesophagus,  produced  by 
organic  changes  in  the  wall  of  the  tube,  by  pressure  from  without,  or  by  ab- 
normal intra-oesophageal  conditions. 

Etiology. — Various  causes  produce  this,  the  commonest  of  oesophageal 
disorders.  Among  the  causes  of  intra-oesophageal  stenosis  are  to  be  mentioned 
the  presence  of  foreign  bodies  which  have  been  swallowed  and  have  remained 
fast  in  some  portion  ;  polypoid  tumors  projecting  into  the  lumen  ;  and  the 
presence  of  large  masses  of  the  thrush  fungus. 

Among  interstitial  causes,  in  which  the  stenosis  is  due  to  disease  of  the  wall 
of  the  tube,  carcinoma  is  to  be  mentioned  as  by  far  the  most  frequent.  Another 
common  cause  is  cicatricial  contraction  of  the  wall  of  the  oesophagus,  the  result 
of  the  healing  of  ulceration  of  any  sort,  especially  that  following  the  action  of 
corrosive  substances.  Among  other  similarly  acting,  but  less  frequent  causes, 
are  wounds  of  any  kind,  syphilitic  and  tubercular  ulcers,  the  ulceration  of  the 
pustular  oesophagitis  of  small-pox,  and  the  ulcus  oesophagi  rotundiim.  Occa- 
sionally a  congenital  constriction  of  the  lumen  of  the  oesophagus  is  observed, 
A  chronic  oesophagitis  may  finally  lead  to  great  thickening  of  the  mucous  lin- 
ing, with  hyperplasia  and  infiltration  of  the  submucous  tissue,  and  consequent 
stenosis.  Abscesses  in  the  wall  of  the  oesophagus  may  occlude  by  pressure. 
Spasm  of  the  oesophagus  is  another  cause  of  stenosis. 

Among  the  causes  of  narrowing  of  the  lumen  of  the  oesophagus  by  com- 
pression from  without  the  tube  are  enlargements  of  the  thyroid  gland,  tumors, 
enlarged  lymphatic  glands,  abscess  of  the  vertebi'se,  and  aneurism. 

Pathology. — This  varies  largely  with  the  cause.  The  stenosis  may  occur 
anywhere,  but  is  most  frequently  situated  in  the  lower  third,  and  next  oftenest 
near  the  bifurcation  of  the  trachea.  The  stricture  is  usually  single.  The  pro- 
portion of  the  length  and  of  the  circumference  of  the  oesophagus  affected,  and 
the  degree  of  encroachment  upon  its  lumen,  vary  within  wide  limits.  The 
obstruction  may  be  almost  complete.  Sometimes  nearly  the  entire  length  of 
the  oesophagus  is  involved,  but  this  is  rare.  Dilatation  of  the  portion  above 
the  stricture  is  apt  to  develop. 

Symptomatology. — The  chief  symptom  of  stenosis  of  the  oesophagus  is 
dysphagia.  This  may  come  on  suddenly  or  slowly,  according  to  the  nature 
of  the  cause.  The  slow  onset  is  the  most  common.  In  it  there  is  first  noticed 
difficulty  in  swallowing  large  masses  of  food,  and  the  patient  finds  it  necessary 
to  help  the  act  by  at  once  drinking  some  liquid.  The  sensation  of  the  sticking 
of  food  is  referi-ed  to  different  portions  of  the  body  between  the  mouth  and  the 
stomach,  and  but  little  dependence  can  be  placed  upon  this.  Later,  as  the 
disease  advances,  it  requires  repeated  efforts  to  swallow  any  solid  food,  and  the 
attempt  is  followed  by  pain  and  often  by  regurgitation.  Often  the  first  bolus 
causes  the  greatest  pain.    The  patient  sometimes  finds  it  necessary  to  manipu- 
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late  the  side  of  the  neck  or  to  make  certain  turning  movements  of  the  head 
in  the  eifort  to  aid  the  passage  of  the  bolus.  Sometimes  the  food  lodged 
above^  the  stricture  presses  upon  the  trachea  and  causes  suffocative  attacks. 
Finally,  it  often  happens  that  solid  food  cannot  be  swallowed  at  all. 

If  the  stricture  be  high  up,  regui'gitation  takes  place  immediately.  If  it  be 
more  deeply  placed,  some  dilatation  of  the  tube  is  apt  to  follow,  and  the  food 
consequently  often  remains  in  the  oesophagus  for  hours,  and  is  then  regurgi- 
tated in  a  softened  condition  and  mixed  with  mucus.  Its  reaction  is  alkaline, 
Avhich  shows  that  it  has  not  reached  the  stomach.  It  often  happens  in  very 
bad  cases  that  even  fluid  cannot  be  swallowed  except  in  very  small  quantities. 

Diagnosis. — The  diagnosis  of  the  disease  can  generally  be  readily  made 
from  the  symptoms  already  detailed.  It  may  be  aided  by  auscultation  and  by 
the  use  of  a  sound.  If  the  oesophagus  be  ausculted  along  the  left  side  of  the 
trachea  as  far  as  the  clavicle,  and  then  along  the  left  side  of  the  vertebral 
column,  and  the  patient  meanwhile  swallow  a  mouthful  of  water,  a  gurgling 
may  be  at  once  heard  as  far  as  the  seat  of  the  stricture.  Below  this  it  is 
entirely  absent  or  only  audible  after  a  pause.  Later  a  variety  of  noises  may 
be  heard  in  the  part  above  the  obstruction. 

The  employment  of  the  oesophageal  sound  is  a  more  exact  method  of  deter- 
mining the  position  and  degree  of  the  obstruction.  Either  the  olive-tipped 
bougie  or  the  elastic  stomach-tube  can  be  used.  The  patient  should  sit  upright 
with  the  head  thrown  back.  The  operator  should  then  pass  the  sound  along  the 
first  and  second  fingers  of  the  left  hand,  inserted  in  the  mouth,  deeplj'  backward 
to  the  posterior  wall  of  the  pharynx.  Slight  resistance  is  normally  encountered 
as  the  instrument  passes  the  cricoid  cartilage.  The  employment  of  the  sound 
must  be  made  very  carefully  and  without  any  undue  force,  since  fatal  accidents 
may  occur  from  the  perforation  of  an  ulcer.  It  is  necessary  to  determine 
whether  an  aneurism  is  present  before  the  sound  is  used,  since  its  existence 
absolutely  prohibits  this  means  of  diagnosis. 

The  determination  of  the  nature  of  the  stenosis  in  different  cases  may  be 
largely  aided  by  the  previous  history  of  the  case,  a  history  of  the  ingestion  of 
corrosive  substances  indicating  that  the  lesion  is  cicatricial,  while  a  slowly- 
advancing  obstruction  in  elderly  persons  is  almost  always  due  to  carcinoma. 

The  diagnosis  of  functional  from  organic  stenosis  will  be  considei'ed  under 
Spasm  of  the  Oesophagus. 

Prognosis  and  Course. — The  prognosis  depends  largely  upon  the  cause. 
When  the  disease  is  due  to  cancer  it  is  absolutely  unfavorable.  Cases  of  this 
nature  often  show  temporary  improvement,  the  result  of  the  breaking  down  of 
a  portion  of  the  obstructing  mass.  Aneurisms  leave  no  hope  of  improvement 
in  the  symptoms. 

The  coui'se  of  incurable  cases  depends  altogether  upon  the  degree  of  stenosis. 
When  it  is  extreme,  all  the  signs  of  great  and  increasing  inanition  develop,  and 
death  follows  from  starvation.  In  other  cases  a  fatal  termination  is  the  result 
of  perforation  of  an  ulcer  into  surrounding  parts.  In  cases  due  to  pressure  of 
a  submucous  suppuration  sudden  relief  may  follow  the  bursting  of  the  abscess 
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into  the  oesophagus.  The  prognosis  in  cicatricial  contraction  is  more  favorable 
both  as  to  length  of  life  and  as  to  ultimate  recovery  under  treatment.  With- 
out treatment,  however,  the  stenosis  tends  to  get  worse,  and  finally  the  patient 
dies  of  starvation. 

Treatment. — The  cause  must  be  treated  as  far  as  possible,  although,  as  a 
rule,  little  can  be  done  in  this  line.  All  possible  measures  to  maintain  the 
strength  are  indicated,  and  the  patient  must  be  fed  by  the  rectum  if  sufficient 
nourishment  cannot  be  given  by  the  mouth.  In  cicatricial  stenosis  much  may 
often  be  gained  by  mechanical  treatment.  This  consists  in  systematic  gradual 
dilatation  of  the  stricture.  It  must  be  persisted  in  for  a  long  time,  even  after 
great  improvement  has  occurred,  lest  the  contraction  return.  The  advisability 
of  dilatation  in  the  case  of  carcinoma  is  questionable.  Sometimes  very  good 
though  temporary  results  are  obtained,  but  there  is  some  danger  of  perforation. 
It  is  often  advisable  to  combine  dilatation  with  feeding  through  a  stomach- 
tube.  Electrolysis  has  been  highly  recommended,  and  has  been  undoubtedly 
useful  in  some  cases.  Where  dilatation  cannot  be  successfully  employed,  and 
the  stenosis  is  extreme,  cesophagotomy  or  gastrotomy  may  be  indicated. 

Dilatation  of  the  CEsophagus. 

Definition. — A  distention  of  all  or  of  a  portion  of  the  oesophagus,  either  in 
its  entire  circumference  or  in  part  of  it. 

Synonyms. — Ectasia  of  the  oesophagus ;  Diverticula  of  the  oesophagus ; 
Hernia  of  the  oesophagus ;  CEsophagocele. 

Etiology. — A  distention  which  affects  the  entire  circumference  of  the  tube 
is  called  a  dilatation.  If  only  a  portion  of  it  be  involved,  so  that  a  pouch  is 
formed,  the  condition  is  called  a  diverticuhmi. 

A  diffuse  dilatation  of  the  whole  oesophagus  is  very  commonly  the  result  of 
obstruction  at  the  cardiac  end,  although  sometimes  the  result  of  paralysis  and 
sometimes  a  congenital  affection  without  discoverable  cause.  Annular  dilata- 
tion is  sometimes  congenital  and  sometimes  the  result  of  stricture. 

Diverticulum,  or  pouched  dilatation,  may  be  of  two  forms,  pulsion  and 
traction.  The  first,  a  very  rare  disease,  is  the  result  of  pressure  from  inside 
the  oesophagus.  It  lias  been  found  most  frequently  in  elderly  men.  In  a 
recent  case,  the  symptoms  had  lasted  with  gradually  increasing  severity  for  at 
least  ten  years.  It  generally  results  from  retention  of  food  just  above  a  foreign 
body.  This  latter,  or  injury  received  in  some  other  way,  has  damaged  the 
muscular  coat  and  allowed  the  formation  of  a  pouch.  Once  started,  every 
portion  of  food  which  presses  on  it  increases  its  size. 

The  traction  diverticulum  is  more  frequent.  It  is  seen  at  any  age,  and 
oftener  in  scrofulous  persons.  It  arises  from  a  contracting  process,  especially 
of  the  bronchial  glands,  taking  place  in  the  neighborhood  of  the  oesophagus. 
A  periadenitis  attaches  an  enlarged  bronchial  gland  to  the  outside  of  the 
oesophagus,  and  the  gland,  then  contracting  through  a  degenerative  process, 
pulls  with  it  a  funnel-formed  diverticulum. 

Pathology. — A  diffuse  dilatation  is  generally  spindle-shaped,  larger  at  the 
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bottom  and  growing  smaller  above.  The  evidences  of  chronic  oesophagitis  with 
erosions  and  ulceration  are  often  present,  and  the  muscular  coat  is  much  hyper- 
trophied.  Sometimes,  however,  the  muscular  layer  is  very  thin.  The  dilata- 
tion occasionally  reaches  a  remarkable  size. 

Annular  dilatation  is  situated  either  just  above  a  stricture  or  immediately 
above  the  diaphragm.  It  is  largest  at  its  upper  portion.  The  muscular  coat 
is  generally  hypertrophied. 

In  the  pulsion  diverticulum  the  muscular  coat  has  given  way,  and  the 
mucous  and  submucous  layers  have  projected,  hernia-like,  through  this  open- 
ing. The  mucous  membrane  is  generally  chronically  inflamed.  The  size  of 
the  pouch  may  vary  from  very  small  dimensions  up  to  even  four  inches  or 
more  in  length.  Its  situation  is  nearly  always  on  the  posterior  wall  of  the 
highest  part  of  the  oesophagus,  at  its  juncture  with  the  pharynx. 

The  traction  diverticulum  may  or  may  not  be  covered  by  the  muscular 
layer.  It  is  usually  situated  above  the  position  of  the  bifurcation  of  the 
trachea,  occupies  the  anterior  or  lateral  portion  of  the  oesophagus,  and  is  sel- 
dom more  than  about  one-quarter  of  an  inch  deep.  Occasionally  two  or  three 
diverticula  are  present  in  the  same  case. 

Symptomatology  and  Diagnosis. — The  symptoms  of  large  diffuse  dila- 
tations are  largely  those  of  stenosis.  In  addition  to  this,  the  presence  of  dila- 
tation is  probable  when  regurgitation  does  not  take  place  for  several  hours 
after  eating.  The  patient  is  often  conscious  that  the  food  has  not  reached  the 
stomach.  Sometimes  the  large  amount  of  food  in  the  oesophagus  produces  pres- 
sure-symptoms, such  as  ])alpitation,  oppression,  and  threatened  suflFocation.  If 
the  oesophagus  be  artificially  distended  with  carbonic  dioxide,  an  unusually 
tympanitic  region  may  sometimes  be  discovered  along  the  vertebral  column. 
On  the  other  hand,  if  the  tube  be  full  of  food  this  region  is  dull  on  per- 
cussion. The  sound  passed  into  the  oesophagus  sometimes  permits  of  an 
unusual  degree  of  lateral  movement.  If  it  passes  easily  into  the  stomach, 
it  is  proof  that  the  dilatation  is  a  congenital  or  a  paralytic  one,  and  not  the 
result  of  stenosis. 

In  annular  dilatation  the  food  is  apt  to  be  regurgitated  more  quickly,  but 
here,  too,  it  is  sometimes  long  retained.  If  the  dilatation  be  high  in  the  neck, 
it  may  usually  be  ]ialpated  there  when  filled  with  food,  disappearing  when  the 
food  is  regurgitated. 

The  pulsion  diverticulum  is  without  symptoms  at  first.  As  it  becomes 
larger,  it  produces  some  distress  in  the  neck,  and  a  tumor  there  which  can  often 
be  emptied  by  pressure  and  whose  size  varies  at  diflPcrent  times.  Peculiar 
clicking  and  splashing  noises  are  often  audible  in  it  while  the  patient  is  eating. 
The  contents  of  the  diverticulum  often  decompose  and  produce  a  foul  breath. 
As  the  diverticulum  grows  in  size  the  danger  increases,  for  it  finally  com- 
presses the  oesophagus  completely,  and  every  etfort  to  eat  only  makes  the  pouch 
fuller.  Only  after  prolonged  efforts  at  retching  and  vomiting  is  the  sac 
emptied  and  entrance  of  food  into  the  stomach  possible.    The  diagnosis  of  a 
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diverticulum  is  made  very  probable  if  the  sound  sometimes  is  passed  easily 
into  the  stomach  and  sometimes  catches  high  in  the  oesophagus. 
The  traction  diverticulum  presents  no  symptoms. 

Prognosis  and  Course. — The  prognosis  of  dilatation  and  of  pulsion 
diverticulum  is  unfavorable  unless  the  cause  can  be  removed  ;  and  even  with 
its  recooval  recovery  cannot  be  ensured.  Death  from  inanition  is  the  usual 
termination  after  a  more  or  less  tedious  course.  Sometimes  death  results  from 
perforation  of  an  ulcer.  The  only  danger  attending  a  traction  diverticulum  is 
that  of  ulceration  and  perforation. 

Treatment. — The  treatment  must  consist  principally  of  efforts  to  remove 
the  cause  and  to  sustain  the  patient's  strength  in  the  methods  already  described 
in  jliscussing  Stenosis. 

Cancer  op  the  (Esophagus. 

Carcinoma,  the  most  frequent  disease  of  the  oesophagus,  is  nearly  always  pri- 
mary, though  in  rare  cases  it  occurs  as  a  secondary  extension,  particularly  from  the 
stomach.  Males  are  oftener  attacked,  and  generally  after  the  age  of  forty  years. 
Possibly  local  injury  from  any  source,  as  by  hot  and  corrosive  liquids,  the 
action  of  hard  foreign  bodies,  or  the  excessive  use  of  alcohol,  may  have  some 
agency  in  its  production,  but  this  is  still  in  doubt. 

The  growth  is  nearly  always  a  squamous  epithelioma,  which  is  oftenest 
situated  in  the  lower  third  of  the  oesophagus.  The  three  favorite  points  of  election 
appear  to  be  just  above  the  cardia,  the  position  of  the  crossing  of  the  left  bron- 
chus, and  the  region  behind  the  cricoid  cartilage.  The  growth  begins  in  the  mu- 
cous membrane,  soon  implicates  the  entire  thickness  of  the  wall  of  the  oesophagus, 
extends  around  its  circumference  like  a  ring,  and  speedily  ulcerates.  In  the  direc- 
tion of  the  length  of  the  oesophagus  it  does  not  often  exceed  four  inches, 
although  occasionally  involving  the  greater  part  of  the  tube.  Stenosis  results, 
with  dilatation  of  the  oesophagus  above  it  and  hypertrophy  of  its  walls.  As 
the  disease  advances  it  may  extend  to  the  neighboring  tissues,  as  the  stomach, 
pharynx,  lymphatic  glands,  trachea,  bronchi,  mediastinum,  lungs,  heartf,  aorta, 
and  vertebrae.  Perforation  of  an  ulcer  may  likewise  take  place  into  them. 
Spread  of  the  disease  by  metastasis  is  less  common. 

The  symptoms  of  cancer  are  those  of  a  slowly-developing  stenosis,  as 
already  described.  Sometimes  evidence  of  cachexia  comes  on  before  the 
symptoms  of  obstruction  appear.  Rarely  there  are  at  no  time  local  evi- 
dences of  oesophageal  carcinoma,  and  the  patient  dies  of  the  cachexia  or  of 
complications.  A  symptom  characteristic  of  carcinoma  of  the  oesophagus  is 
the  temporary  marked  relief  of  the  stenosis  which  sometimes  follows  the 
breaking  down  of  obstructing  ulcerating  masses.  Various  secondary  involve- 
ments of  neighboring  tissues  present  corresponding  secondary  symptoms.  One 
of  these  involvements  not  infrequently  observed  is  gangrene  of  the  lung  fol- 
lowing perforation  of  an  ulcer  into  the  trachea  or  bronchi,  or  the  result  of 
aspiration  of  vomited  decomposing  material.    Not  rarely,  too,  the  recurrent 
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laryngeal  nerve  is  involved  by  the  growth,  and  alteration  of  the  voice  is 
produced. 

The  diagnosis  of  cancer  of  the  cesophagns  is  to  be  made  by  establishing 
first  the  existence  of  organic  stenosis  as  apart  from  spasmodic  stricture ;  and 
subsequently  by  a  consideration  of  the  history  of  the  case,  the  age  of  the 
patient,  and  by  the  existence  of  cachexia. 

The  prognosis  of  oesophageal  cancer  is  hopeless,  although  patients  may  live 
for  months  or  rarely  even  for  one  to  one  and  a  half  years  or  longer.  Death 
usually  takes  place  from  starvation  or  from  cachexia,  but  sometimes  from  the 
results  of  a  perforation  into  neighboring  parts. 

The  treatment  has  already  been  discussed  under  the  heading  of  Stenosis. 

RUPTUEE  OF  THE  CESOPHAGUS. 

The  sudden  rupture  of  a  previously  healthy  oesophagus  is  of  very  rare 
occurrence,  and  only  a  few  cases  have  been  reported.  It  has  usually  taken 
place  in  men  and  during  vomiting  in  an  intoxicated  state  or  after  a  full  meal. 
Zenker  has  claimed  that  it  is  the  result  of  oesophagomalacia  occurring  during 
life.  The  lesion  consists  of  a  tear,  usually  longitudinal,  through  the  entire 
oesophageal  wall.  It  is  generally  situated  near  the  cardia.  Portions  of  food 
pass  through  it  into  the  surrounding  parts,  generally  the  mediastinum  and 
thence  into  the  pleural  cavities. 

The  symptoms  come  on  with  the  greatest  suddenness.  There  is  intense 
pain  referred  to  the  interscapular  region,  and  all  the  evidences  of  collapse. 
Cutaneous  emphysema  usually  develops  in  the  neck  and  chest.  The  disease 
may  be  suspected  if,  with  these  symptoms,  there  occur  vomiting  of  blood,  evi- 
dences of  pleural  elfusion,  and  pneumothorax.  It  would  be  necessary,  how- 
ever, to  exclude  previous  oesophageal  disease  and  perforation  of  the  stomach. 

The  prognosis  is  absolutely  unfavorable.  Death  generally  occurs  in  a  few 
hours,  but  sometimes  not  for  several  days. 

The  treatment  is  entirely  symptomatic.  No  medicine  or  food  should  be 
given  by  the  mouth. 

CE  S  OPH  AGOM  AL  ACIA . 

Softening  of  the  walls  of  the  oesophagus  is  in  the  vast  majority  of  cases  a 
post-mortem  lesion.  Very  rarely  it  may  develop  when  the  patient  is  mori- 
bund, especially  in  diseases  of  the  brain.  In  other  very  exceptional  cases  it 
may  possibly  develop  during  apparent  health,  and  be  the  predisposing  cause 
of  rupture  of  the  oesophagus.  This  has  been  referred  to  in  discussing  the 
latter  affection.  It  is  often  associated  with  gastromalacia.  The  direct  cause 
is  the  digestive  action  of  the  gastric  juice  which  has  made  its  way  into  the 
oesophagus. 

The  posterior  part  of  the  lower  segment  of  the  tube  is  the  region  nearly 
invariably  involved.  The  mucous  membrane  is  softened,  gelatinous  in 
appearance,  and  of  a  color  varying  from  yellowish-brown  to  greenish-black. 
If  the  affection  penetrate  more  deeply,  the  submucous  and  muscular  layers  are 
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likewise  softened,  gelatinous,  and  discolored.  Rupture  is  liable  finally  to  take 
place.'  Hsemorrhagic  infarction  has  been  seen  in  the  portion  of  the  walls  adja- 
cent to  the  affected  spot.  This  is  a  proof  that  the  softening  took  place  during 
life. 

The  diagnosis  of  softening  during  life  could  only  be  made  when  rupture 
had  taken  place,  and  the  symptoms  then  are  those  already  described. 

Paralysis  of  the  (Esophagus. 

Very  little  positive  is  known  of  this  rare  affection.  It  may  develop  in 
disease  of  the  brain  and  cervical  cord.  Probably  the  paralysis  which  involves 
the  pharynx  in  bulbar  palsy  may  extend  to  the  oesophagus  as  well.  Diphtheria 
appears  occasionally  to  produce  it.  It  may  also  attend  hysteria  or  follow  press- 
ure of  enlarged  lymphatic  glands  upon  or  other  injury  of  the  pneumogastric 
nerves.  Among  other  causes  which  have  been  assigned  are  syphilis,  alcohol, 
lead,  and  exposure  to  heat  and  cold. 

The  symptoms  consist  of  difficulty  in  swallowing,  although  examination 
with  the  sound,  reveals  no  stricture.  Finally,  the  oesophagus  may  become 
dilated  and  the  symptoms  of  paralytic  dilatation  develop  as  already  described. 

The  prognosis  depends  upon  the  ability  to  remove  the  cause. 

Treatment  consists  in  nourishing  the  patient,  if  necessary,  with  a  stomach- 
tube.  Cautious  faradization  of  the  interior  of  the  oesophagus  and  remedies 
directed  to  the  cause  of  the  affection  may  also  be  tried. 

Spasm  of  the  CEsophagus. 

Definition. — A  partial  or  complete  spasmodic  contraction  of  the  muscles  of 
the  oesophagus. 

Synonyms. — Spasmodic  stricture  of  the  oesophagus ;  CEsdphagismus ;  Cramp 
of  the  oesophagus. 

Etiology. — The  affection  is  much  the  commonest  in  females  of  early  adult 
age.  Epilepsy,  chorea,  hysteria,  tetanus,  and  hypochondriasis  may  produce  it. 
Hydrophobia  is  a  prominent  cause,  and  psychic  conditions,  as  fright  or  joy, 
may  excite  it.  It  is,  for  example,  sometimes  seen  in  those  who  imagine  they 
have  been  bitten  by  a  rabid  dog.  The  mere  dread  of  strangling  in  those  who 
have  experienced  the  sensation  is  sufficient  to  bring  on  another  attack.  It  may 
be  associated  with  neuroses.  The  affection  may  arise  reflexly  from  pregnancy, 
lactation,  or  from  diseases  of  various  distant  organs,  among  them  the  pharynx, 
stomach,  intestines,  heart,  lungs,  brain,  and  cord,  and  especially  the  female  genital 
organs.  Rheumatism  and  gout  are  said  sometimes  to  cause  it.  Occasionally 
spasm  is  excited  by  various  organic  diseases  of  the  oesophagus. 

Symptomatolog'y. — The  attack  comes  on  suddenly,  and  is  accompanied  by 
sensations  of  constriction  in  the  throat  or  chest,  which  may  be  painful.  Palpi- 
tation, hiccough,  oppression,  syncope,  or  even  general  convulsions,  may  also 
develop.  The  spasm  may  attend  every  effort  at  swallowing,  or  may  occur 
only  at  irregular  intervals.  Sometimes  the  very  thought  of  swallowing  will 
bring  on  an  attack.    It  may  be  painful  or  painless,  and  may  last  for  hours 
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or  for  days,  or  even  for  months.  It  may  be  indnced  only  by  certain  kinds 
of  food.  Solid  food  is  generally  that  with  which  the  greatest  difficulty  is 
experienced.  It  is  only  rarely  that  the  patient  is  entirely  unable  to  swallow 
liquids  as  well.  If  the  constriction  be  high  in  the  oesophagus,  food  may  be 
regurgitated  at  once.  If  lower,  it  may  be  retained  for  a  longer  time  and 
then  ejected,  or  if  the  spasm  soon  relaxes  it  finally  passes  into  the  stomach. 

Examination  with  the  sound  reveals  a  resistance  which  soon  yields,  or  may 
discover  no  narrowing  whatever.  The  seat  of  spasm  is  oftenest  either  near  the 
upper  end  of  the  oesophagus  or  near  the  cardia,  but  it  does  not  always  remain 
the  same  in  any  one  case.   Auscultation  also  shows  the  position  of  the  stricture. 

Diagnosis. — The  suddenness  of  onset,  the  intermittence,  the  coexistence 
of  nervous  causes  or  other  nervous  symptoms,  and  the  examination  with  the 
sound  usually  make  the  diagnosis  clear.  The  general  symptoms  and  the  history 
of  the  case  deserve  careful  attention  owing  to  the  great  importance  of  distin- 
guishing spasmodic  stricture  from  the  early  stage  of  organic  disease  of  the 
oesophagus.  When  the  patient  is  a  young  neurotic  female  and  the  symptonis 
of  obstruction,  altliough  urgent,  are  intermittent  and  the  general  health  suffers 
but  little,  the  diagnosis  may  be  made  even  without  the  passage  of  a  sound. 
When,  however,  the  subject  is  a  male  adult,  and  when,  as  I  have  seen,  the 
spasm  is  so  persistent  and  extreme  that  swallowing  is  rendered  impossible  so 
that  emaciation  advances  rapidly,  the  use  of  the  sound  becomes  essential. 

Prognosis  and  Course. — These  are  nearly  always  favorable,  except  where 
the  cause  is  irremediable  and  itself  an  element  of  danger.  Even  if  the 
trouble  be  very  persistent,  enough  food  can  usually  be  taken  in  some  form  to 
prevent  material  loss  of  health.  In  the  rare  cases  where  great  emaciation  is 
caused,  remarkable  recovery  will  follow  the  use  of  the  sound  combined  with 
proper  treatment,  if  the  spasm  is  not  associated  with  some  grave  condition. 

The  duration  of  the  disease  is  very  variable,  and  depends  upon  the  nature 
of  the  cause  and  the  ability  to  remove  it.  There  is  a  great  tendency  to  recur 
shown  in  purely  neurotic  cases. 

Treatment. — Constitutional  treatment  must  be  directed  against  the  general 
neurotic  condition  which  so  often  attends.  The  valerianates,  asafoetida,  the 
bromides,  and  sedative  remedies  in  general  are  indicated.  Local  treatment  is 
nearly  always  required.  Occasionally  a  single  passage  of  the  sound  is  followed 
by  a  complete  arrest  of  the  tendency  to  spasm,  and  I  have  seen  marvellously 
rapid  recovery  of  flesh  and  strength  thus  effected.  Persistence  in  the  use  of 
the  sound  is,  however,  more  commonly  required  to  secure  a  permanent  cure. 
It  is  frequently  well  to  use  the  sound  just  before  food  is  taken.  The  patient 
must  be  made  to  swallow  food  in  the  presence  of  a  physician  or  nurse,  in  order 
that  the  fear  of  its  sticking  in  the  throat  may  be  allayed  by  the  confidence  this 
presence  inspires.  Feeding  through  the  tube  is  required  in  some  cases  if  nu- 
trition seem  to  be  in  danger  of  suffering.  Very  careful  faradization  of  the 
interior  of  the  oesophagus  may  be  tried,  bearing  in  mind  the  danger  from  the 
close  proximity  of  the  pneumogastric  nerve. 
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General  Considerations. 

Position  and  Size  of  the  Stomach. — The  stomach  normally  occupies  chiefly 
the  left  hypochondrium,  the  epigastrium,  and  part  of  the  right  hypochondrium. 
It  is  situated  obliquely,  with  its  axis  more  nearly  vertical  than  horizontal. 
Much  the  greater  part  of  it  lies  to  the  left  of  the  median  line,  and  only  about 
a  quarter  or  less  of  it  is  to  the  right  side.  It  is  in  relation  above  with  the  liver 
and  diaphragm  ;  below,  with  the  transverse  colon  ;  in  front,  w'ith  the  abdomi- 
nal wall,  the  diaphragm,  and  the  liver ;  behind,  with  the  pancreas,  the  crura 
of  the  diaphragm,  the  solar  plexus,  and  the  great  abdominal  vessels.  It 
touches  the  spleen  on  the  left  and  the  gall-bladder  on  the  right.  The  cardiac 
orifice  lies  behind  the  left  seventh  costal  cartilage  near  the  sternum,  and  is 
covered  by  the  liver.  The  pyloric  orifice  is  on  the  level  of  the  inner  end  of 
the  right  eighth  costal  cartilage,  and  close  to  a  vertical  line  passing  along  the 
right  edge  of  the  sternum,  but  its  position  shifts  considerably  according  as  the 
stomach  is  full  or  empty.  It  is  covered  by  the  left  lobe  of  the  liver.  The 
fundus  reaches  upward  as  far  as  the  fifth  rib  on  the  left  side  and  downward  as 
far  as  one  to  two  and  a  half  inches  above  the  navel — /.  e.  about  midw^ay  between 
it  and  the  tip  of  the  ensiform  cartilage.  The  position  of  the  lower  border, 
however,  is  capable  of  great  variation.  About  two-thirds  of  the  stomach  lie 
in  the  left  hypochondrium  under  the  ribs,  and  cannot  be  reached  by  palpation. 
The  lesser  curvature  also  is  out  of  reach,  being  covered  by  the  left  lobe  of  the 
liver.  Through  most  of  its  course  it  is  nearly  parallel  with  the  spinal  column 
and  to  its  left.  The  greatest  vertical  diameter  of  the  normal  gastric  resonance 
is  stated  by  Pacanowski  to  vary  from  about  four  to  five  and  a  half  inches.  The 
actual  capacity  of  the  normal  stomach  is  very  variable  and  difficult  of  deter- 
mination. A  series  of  measurements  reported  by  Ewald  showed  a  range  of  from 
eight  to  fifty-six  fluidounces.  The  normal  shape  of  the  stomach,  too,  may  vary 
considerably  without  approaching  what  can  be  called  an  abnormal  condition. 

Classification  of  Gastric  Diseases. — The  studies  upon  the  diseases  of  the 
stomach  which  have  been  prosecuted  with  so  much  vigor  and  success  during 
recent  years  have  necessitated  a  considerable  alteration  in  their  classification  as 
compared  with  that  found  in  the  older  text-books.  However  convenient  it 
was  from  a  clinical  standpoint  to  speak  of  atonic  dyspepsia,  acute  dyspepsia, 
flatulent  dyspepsia,  nervous  dyspepsia,  gastric  catarrh,  and  the  like  as  always 
separate  and  distinct  entities,  to  follow  this  course  at  the  present  time  would  be 
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to  disregard  the  now  well-determined  pathological  conditions  present  in  the 
different  gastric  disorders.  For  instance,  the  term  "  catarrhal "  cannot  be 
properly  applied  to  the  mucous  membrane  of  the  stomach,  inasmuch  as  nearly 
every  condition  commonly  called  by  this  name  involves  a  disturbance  of  the 
gastric  glands,  and  not  merely  of  the  surface  of  the  mucous  membrane,  and  is 
consequently  a  parenchymatous  disorder.  It  is  only  when  the  orifices  of  the 
glands,  i.  e.,  the  surface  of  the  mucous  membranes,  are  alone  involved  that  the 
term  catarrhal  can  be  properly  used,  and  such  a  condition  must  be  very  unusual, 
owing  to  the  tendency  to  more  extensive  pathological  changes  which  even  mild 
cases  undergo. 

The  subject  of  classification  is,  indeed,  an  exceptionally  difficult  one.  There 
certainly  are  numerous  cases  in  which  mere  functional  disturbance  largely 
pi'edominates,  and  some  in  which  the  whole  condition  would  appear  to  be 
dependent  ujwn  a  nervous  disorder.  At  the  other  end  of  the  scale  are  cases  in 
whicli  there  is  beyond  doubt  extensive  inflammatory  alteration  of  the  mucous 
membrane.  Between  these  extremes  there  are  disturbances  of  all  degrees. 
The  existence  of  gastric  neuroses,  including  purely  functional,  non-infiam- 
matory  aflPections,  must  be  admitted ;  but  in  addition  to  these  there  are  the 
inflammatory  gastric  diseases,  which,  however,  are  always  accompanied  by  dis- 
turbance of  function.  It  is  often  difficult  or  impossible  to  determine  from  the 
gastric  symptoms  alone  which  cases  are  functional  only  and  which  have  some 
inflammatory  change  as  a  basis  or  accompaniment.  The  various  attendant 
symptoms  connected  with  other  parts  of  the  body,  the  condition  of  the  general 
health,  and  the  like,  may  need  consideration  in  order  to  throw  light  upon  this 
point. 

It  is  evident,  therefore,  that  any  classification  adopted  must  be  allowed  a 
certain  latitude.  Nevertheless,  the  more  the  subject  is  closely  studied,  the  more 
frequently  does  an  element  of  inflammatory  change  show  itself  to  be  present  in 
some  degree,  and  the  number  of  cases  of  purely  nervous  disturbance  is  propor- 
tionately reduced,  although  some  still  remain  undoubted  members  of  the  class. 

Under  gastritis,  either  acute  or  chronic,  may  then  be  classified  all  those 
cases  in  which  it  is  probable  that  some  inflammatory  change  is  present ;  in- 
cluding here  all  those  cases  commonly  spoken  of  as  gastric  catarrh.  Under 
neHvoses  of  the  stomach  may  be  placed  the  cases  of  simply  nervous  disease, 
whether  of  the  nature  of  a  dyspepsia  or  of  otlier  sort.  Cancer,  ulcer,  and 
some  other  conditions  must  receive  separate  consideration. 

Physical  Methods  of  Examination  of  the  Stomach. — Without  any 
special  mode  of  procedure  the  position  and  size  of  the  stomach  can  sometimes 
be  partially  determined  by  percussion.  The  liver,  however,  covers  a  part  of 
the  right  boundary,  and  the  left  boundary  also  cannot  be  satisfactorily  deter- 
mined. The  upper  border  is  partly  covered  by  lung.  The  lower  boundary — 
which,  after  all,  is  the  important  one — can  often  bo  located  by  the  diffi:^rence  in 
the  ])ercnssion-notes  of  the  stomach  and  the  adjacent  colon  and  small  intestines. 
Frequently,  however,  percussion  done  in  tliis  manner  is  unsuccessful. 

The  development  of  a  succussion  splash  by  striking  the  stomach  with  the 
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tips  of  the  fingers  of  one  hand  has  been  recommended  as  a  reliable  means  of 
outlining  the  organ.  It  is,  however,  often  unsatisfactory.  Palpation  should 
be  practised  with  the  hand  placed  horizontally,  and  the  pressure  should  be 
gentle  and  gradually  increased,  in  order  to  avoid  producing  contraction  of  the 
muscles  or  pain.  Sometimes  the  knee-elbow  position  will  bring  to  light  con- 
ditions not  discoverable  when  the  patient  is  upon  the  back. 

To  aid  ordinary  physical  examination  special  methods  have  been  recom- 
mended. Leube  advocated  pai^sing  a  stifi'  sound  into  the  stomach  and  feeling 
for  its  end  through  the  abdominal  walls.  The  method  is  not  unattended  by 
danger  if  ulcer  be  present,  and  is  not  to  be  recommended  for  various  other 
reasons.  The  end  of  the  tube  can  oidy  be  felt  if  the  abdominal  walls  be  relaxed ; 
it  does  not  always  reach  the  lowest  portion,  but  may  impinge  upon  some  other 
part  of  the  wall  of  the  stomach  ;  and,  finally,  in  cases  of  vertical  position  of  the 
stomach,  the  position  of  the  tip  of  the  soinid  leads  to  fallacious  conclusions. 

Distention  of  the  stomach  with  carbonic  dioxide,  first  advocated  by  Frerichs, 
is  a  common  and  favorite  method  of  determining  the  gastric  boundaries.  The 
patient  should  drink  about  one  teaspoonful  of  bicarbonate  of  sodium  dissolved 
in  a  little  water^  and  immediately  after  this  the  same  amount  of  tartaric  or 
other  vegetable  acid  dissolved  in  water  sweetened  with  a  little  sugar.  The 
distention  of  the  viscus  which  ensues  often  renders  the  boundary  distinct  both 
to  inspection  and  to  percussion.  A  stomach-tube  should  always  be  at  hand 
w'lih  which  to  remove  the  gas  in  case  symptoms  of  oppression  develop.  In 
place  of  carbonic  dioxide  air  may  be  pumped  into  the  stomach  through  a 
stomach-tube  connected  wnth  a  hand-bulb  apparatus.  This  has  the  advantage 
that  the  amount  of  air  inti'oduced  can  be  accurately  registered. 

The  method  proposed  by  Piorry  consists  in  allowing  the  patient  to  drink, 
or  administering  to  him  through  a  tube,  several  glasses  of  water,  and  then 
determining  the  lower  border  of  the  percussion  dulness  while  he  is  in  the  erect 
position.  This  dulness,  which  shifts  when  he  again  becomes  recumbent,  repre- 
sents the  lower  boundary  of  the  stomach.  Dehio  modified  this  by  introducing 
about  one  quart  of  water  in  divided  amounts  of  about  a  half  pint  each,  and  by 
determining  the  lower  limit  of  the  dull  area  after  each  ingestion. 

These  methods  are  not  always  con(dusive,  since  loops  of  intestine  may  lie  in 
front  of  the  stomach  and  interfere  with  the  percussion;  and  it  is,  further,  not 
always  easy  to  distinguish  between  colon  and  stomach  even  when  this  inter- 
ference does  not  occur.  It  is,  therefore,  sometimes  well  to  fill  the  stomach 
entirely  with  fluid,  and  then  to  contrast  its  dulness  with  the  tympany  of  the 
colon  ;  and,  to  help  in  the  matter,  air  may  be  pumped  into  the  colon  from  the 
rectum,  and  its  percussion  note  altered  in  pitch  in  this  manner.  The  reverse 
may  be  done  and  the  stomach  emptied  of  liquid  contents,  and  then  filled  with 
air  or  with  gas  while  the  colon  is  filled  with  water. 

The  deglutition  murmurs  maybe  ausculted  just  below  the  xyphoid  cartilage 
while  the  patient  swallow^s  some  water.  The  first  murmur  is  heard  at  the  very 
beginning  of  deglutition  and  is  a  hissing  sound.  The  second  murmur  is 
audible  six  or  more  seconds  later  and  is  of  a  gurgling  character.    The  first 
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murmur  is  very  often  distinct,  the  second  rarely  so.  Their  presence  is  of  no 
diagnostic  value,  but  the  absence  of  the  second  sound  is  to  be  noted  in  stenosis 
of  the  cardia. 

The  succussion  splash  may  be  sought  for  by  shaking  the  patient  while 
recumbent,  or  by  striking  over  the  region  of  the  stomach  with  the  finger-tips. 

Various  methods  proposed  for  direct  mensuration  of  the  stomach  are  not 
very  satisfactory.  A  stiff  sound  introduced  should  pass  about  twenty-four 
inches  from  the  incisor  teeth.  The  same  objection,  however,  applies  to  this  as 
to  Leube's  method  of  palpating  the  tip  of  the  sound ;  that,  namely,  the  con- 
clusions are  liable  to  be  fallacious.  It  has  also  been  recommended  to  fill  the 
stomach  with  water  and  then  to  remove  and  measure  the  amount  used  ;  but  it 
is  difficult  to  determine  just  when  the  stomach  is  full.  Other  methods  have 
been  proposed,  but  have  not  found  general  acceptance. 

Gastroscopy  was  recommended  by  Mikulicz,  but  it  is  impracticable  for 
ordinary  employment.  A  gastrodiaphane  was  invented  and  used  by  Einhorn. 
It  consists  of  a  small  stomach-tube  with  a  little  electric  light  at  its  gastric 
extremity.  The  stomach  should  be  distended  M'ith  water  and  the  tube  intro- 
duced. The  position  and  limits  of  the  organ  are  denoted  by  the  dull  red  light 
seen  through  the  abdominal  walls. 

Chemical  Examination  of  the  Contents  of  the  Stomach. — For  this 
purpose  it  is  necessary  to  remove  the  contents  with  a  stomach-tube.  This 
tube  is  preferably  made  of  moderately  soft  rubber  with  a  somewhat  tapering 
extremity.  It  is  open  at  the  end,  and  has  several  large  and  small  fenestrse 
near  the  tip.  The  tube  should  be  thirty  or  more  inches  in  length.  In  its  intro- 
duction it  should  be  pressed  against  the  posterior  pharyngeal  wall  guided,  if 
necessary,  by  the  fingers  of  the  left  hand  placed  in  the  mouth.  The  patient 
being  told  to  swallow,  the  muscles  of  deglutition  grasp  the  extremity  of  the 
tube,  and,  with  a  little  forward  pressure  from  the  operator,  it  moves  down- 
ward to  the  stomach.  A  slight  resistance  is  felt  as  the  tube  passes  the  cricoid 
cartilage.  If  the  pharynx  be  very  irritable  it  may  be  painted  with  a  solution 
of  cocaine  before  the  introduction  is  attempted.  The  tube  should  be  introduced 
a  distance  of  about  twenty-four  inches  from  the  incisor  teeth,  except  in  cases 
of  gastrectasia,  where  it  is  necessary  to  insert  it  somewhat  farther.  After  intro- 
duction the  contents  of  the  stomach  may  be  removed  by  expression,  the  patient 
leaning  forward  while  firm  pressure  is  made  over  the  epigastrium,  or  the  con- 
tents may  be  aspirated  by  means  of  a  rubber  bulb  attached  directly  to  the  tube 
or  mediately  through  a  wide-mouthed,  air-tight  bottle,  in  which  the  gastric 
contents  may  be  received. 

Einhorn  has  invented  a  stomach-bucket  for  the  same  purpose,  but  only  small 
([uantities  of  the  contents  can  be  removed  by  it. 

Different  test-meals  liave  been  proposed,  by  the  removal  and  examination 
of  which  the  condition  of  the  gastric  chemistry  could  be  determined.  Among 
them  are  those  of  Riegel,  Ewald,  Keichraann,  and  Jaworski.  The  trial  break- 
fast of  Ewald  is  the  one  in  common  use.  This  consists  of  a  roll  of  bread  with 
a  glass  of  water  or  a  cup  of  tea  without  milk  or  sugar,  taken  on  an  empty 
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stomach.  In  an  hour  the  gastric  contents  are  to  be  removed.  These  should 
normally  not  exceed  40  cc.  in  amount.  Free  HCl  should  be  present,  but  lactic 
acid  absent.  Rennet  ferment  and  rennet  zymogen  should  be  present.  Starch 
should  have  been  converted  to  acrodextrine,  maltose,  or  dextrose,  so  that  the 
iodine  reaction  for  starch  can  no  longer  be  obtained.  Pepsin  should  be  present; 
albumin  should  have  been  converted  into  albumoses. 

The  gastric  contents  should  now  be  filtered  and  an  examination  of  the 
filtrate  conducted  systematically.  The  filtrate  should  be  clear  yellow  or  yel- 
lowish-brown. 

The  reaction  may  be  tested  by  litmus-paper  or  Congo  paper,  the  latter  be- 
coming blue  in  the  presence  of  acid. 

The  total  acidity  is  a  matter  of  importance.  It  is  to  be  determined  by  titra- 
tion. Ten  cubic  centimetres  of  the  filtrate  are  titrated  with  a  one-tenth  normal 
sodium-hydrate  solution,  having  previously  added  to  the  filtrate  a  few  drops 
of  a  weak  solution  of  plienolphthalein.  The  point  of  neutralization  is  indicated 
by  the  development  of  a  persistent  faint-red  color.  Ordinarily  four  to  six 
cubic  centimetres  of  the  solution  are  required.  If  the  acidity  depends  upon 
free  HCl,  and  not  on  acid  salts  or  other  acids,  the  amount  present  may  be 
calculated  on  a  basis  of  one  cubic  centimetre  of  the  one-tenth  soda  solution, 
equaling  .03646  of  HCl. 

The  determination  of  whether  the  acidity  depends  on  free  acid  or  on  acid 
salts  is  done  with  tropseolin  oo,  or  with  Congo  red.  The  dark  yellowish-red 
solution  of  tropaeolin,  or  the  paper  dipped  in  it  and  dried,  is  turned  to  dark 
brown  or  brown-red  with  free  acid.  With  acid  salts,  however,  it  becomes 
straw-yellow.  Congo  red  is  made  deep  blue  with  free  acid,  but  is  unchanged 
by  acid  salts. 

To  determine  the  presence  of  HCl,  one  of  the  best  reagents  is  that  of  Giinz- 
burg.  One  part  of  vanillin  and  two  of  phloroglucin  are  dissolved  in  thirty 
of  alcohol.  The  solution  is  pale  yellow,  and  should  be  kept  in  a  dark  bottle. 
To  employ  it,  one  drop  is  placed  in  a  porcelain  dish  with  a  drop  of  the  gastric 
filtrate  and  the  dish  heated  gently  over  the  flame.  If  HCl  be  present,  a  rose 
tint  develops  as  evaporation  takes  place,  and  finally  becomes  a  deep  cherry-red. 
The  test  is  extremely  delicate,  and  is  not  interfered  with  by  albuminates,  acid 
salts,  or  organic  acids. 

Another  test  is  that  of  Boas,  consisting  of  resorcinum  resublimatum,  5 ; 
saccharum  album,  3  ;  spiritus  dilutus,  100.  Three  to  five  drops  are  mixed 
with  an  equal  amount  of  the  filtrate  in  a  porcelain  dish  and  gently  heated.  A 
purple-red  color  is  developed  if  free  HCl  be  present. 

The  actual  amount  of  MCI  present  may  be  determined  by  Boas's  modifi- 
cation of  Mintz's  method.  Ten  cubic  centimetres  of  the  filtrate  are  shaken 
with  one  hundred  cubic  centimetres  of  ether  to  remove  the  organic  acids.  The 
fluid  remaining  after  the  ether  is  separated  is  titrated  with  a  ^  per  cent,  nor- 
mal soda  solution  until  Congo  red  fails  to  develop  a  blue  color.  In  place  of 
this  the  original  method  of  Mintz  may  be  employed,  in  which  no  ether  is 
needed,  and  the  neutralization  is  determined  by  the  phloroglucinvanillin  of 
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Giinzburg.  Ordinarily  the  aaioitiit  of  HCl  varies  between  .14  and  .24  per 
cent. 

The  best  test  for  lact'iG  acid  is  that  of  Uflf'elmann,  consisting  of  a  dilute 
aqueous  solution  of  neutral  ferric  chloride,  to  which  is  added  a  drop  or  two  of 
carbolic  acid  until  an  amethystine  color  results.  A  few  drops  of  the  gastric 
filtrate  added  to  this  changes  the  color  to  a  canary-yellow  if  lactid  acid  be  pre- 
sent. Lactates,  phosphates,  sugar,  alcohol,  and,  if  concenti'ated,  HCl,  may, 
however,  produce  the  same  yellow  color.  If,  then,  it  be  important  to  deter- 
mine positively  that  the  reaction  is  due  to  lactic  acid,  twenty  cubic  centimetres 
of  the  filtrate  should  be  shaken  with  three  or  four  different  portions  of  ether, 
each  of  ten  cubic  centimetres ;  the  ether  evaporated  to  dryness  ;  an  aqueous 
solution  of  the  residue  made,  and  this  tested  by  Uffelmann's  method. 

Butyric  acid  produces  a  more  brownish-yellow  color  with  Uffelmann's  test. 
It  has  likewise  a  very  characteristic  odor. 

Acetic  acid  also  has  a  characteristic  odor.  It  may  likewise  be  detected  by 
dissolving  the  residue  of  the  ethereal  extract  in  water,  neutralizing  this  with 
carbonate  of  sodium,  and  then  adding  a  neutral  ferric-chloride  solution,  which 
produces  with  it  a  blood-red  color. 

If  hydrochloric  acid  be  present,  it  may  be  assumed  that  pepsin  is  also  secret- 
ed. A  further  indication  of  it  under  these  circumstances  is  trial  of  ai'tificial 
digestion.  A  thin  disk  of  hard-boiled  egg-albumin  is  placed  in  a  test-tube  with 
a  few  cubic  centimetres  of  the  gastric  filtrate,  and  kept  at  a  temperature  of 
about  100°  F.  for  some  time.  If  pepsin  and  HCl  are  present  in  normal 
amount,  the  egg  will  be  dissolved  in  a  few  hours. 

If  no  HCl  be  present  in  the  gastric  contents,  pepsinogen  will  be  found 
instead  of  pepsin.  Enough  of  the  acid  should  be  added  to  produce  the  color 
reaction.  This  turns  the  pepsinogen,  if  present,  into  pepsin.  The  test  of 
digestion  may  then  be  applied. 

The  presence  of  rennet  may  be  determined  by  adding  to  a  small  quantity  of 
neutral  boiled  milk  an  equal  quantity  of  carefully  neutralized  gastric  filtrate, 
and  keeping  this  mixture  at  about  100°  F.  Curdling  will  take  place  in  ten 
to  fifteen  minutes  if  the  curdling  ferment  be  present.  In  place  of  this  method 
two  to  five  drops  of  the  filtrate  may  be  added  to  ten  cubic  centimetres  of  raw 
milk  and  the  same  procedure  followed. 

The  rennet  zymogen  will  not  itself  curdle  milk.  Its  presence  may  be  detect- 
ed by  first  rendering  the  filtrate  alkaline  with  soda  solution,  and  thus  destroy- 
ing any  rennet  present,  and  then  by  adding  two  or  three  ccm.  of  a  1  per  cent, 
solution  of  chloride  of  lime.  If  the  rennet  zymogen  was  present,  the  filtrate 
will  now  coagulate  milk  if  tested  for  rennet. 

The  tests  for  peptone  and  the  various  albumoses  are  too  complicated  for  ordi- 
nary clinical  study,  and  the  subject  is  by  no  means  clearly  understood. 

Starch  and  erythrodextrine,  may  be  tested  for  by  the  addition  to  the  filtrate 
of  Lugol's  solution.  The  first  gives  a  blue  color  with  iodine ;  the  second,  a 
pur})lo. 

Motor  and  Absorptive  Power. — Finally,  are  to  be  considered  the  raotor-i 
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power  and  the  absorptive  power  of  the  stomach.  The  motor-power  can  be  deter- 
mined by  noting  the  amount  of  fluid  obtained  after  a  test-breakfast.  If  more 
than  forty  cubic  centimetres  are  procured,  it  is  an  indication  that  this  power  is 
diminished.  Another  method  is  that  of  the  use  of  salol,  recommended  by 
Sievfrs  and  Evvald.  Fifteen  grains  of  salol  are  taken  in  water  soon  after  a 
mea'.  In  half  an  hour  the  urine  is  tested  with  neutral  ferric  chlox'ide  for  the 
violet  reaction  which  it  produces  with  salicyluric  acid.  The  testing  may  well 
be  done  on  filter-paper.  It  should  be  continued  every  fifteen  minutes  until  a 
result  has  been  obtained.  The  color  indicates  that  the  salol  has  left  the 
stomach  and  been  broken  up  in  the  alkaline  juices  of  tlie  intestines  into  car- 
bolic and  salicylic  acids.  The  reaction  should  appear  in  sixty  to  seventy-five 
minutes,  and  a  longer  delay  indicates  motor  insufficiency.  Huber  modifies  the 
test  by  determining  how  long  the  reaction  persists.  In  healthy  persons  he 
claims  that  it  should  last  twenty-four  hours,  while  in  cases  of  motor  insuf- 
ficiency it  may  continue  two  days.  Neither  method  is  entirely  reliable,  owing 
to  variations  in  the  composition  of  the  contents  of  the  first  part  of  the  small 
intestine. 

The  rapidity  of  hbsorption  from  the  gastric  mucous  membrane  may  be  deter- 
mined, as  recommended  by'  Penzoldt,  by  giving  fifteen  grains  of  iodide  of 
potash  in  capsules,  and  by  testing  the  saliva  every  few  minutes  with  starch 
and  acid  in  search  for  the  iodine  reaction.  The  blue  color  should  be  pro- 
duced within  fifteen  minutes  in  normal  cases.  The  value  of  the  test,  how- 
ever, is  questionable. 

Acute  Gastritis. 

Definition. — An  acute  inflammation  of  the  glandular  layer  of  the  stomach. 

Synonyms.— Simple  gastritis  ;  Acute  gastritis  ;  Acute  gastric  catarrh. 

Etiology. — This  exceedingly  common  aifection,  which  includes  not  only 
severe  gastritis  but  the  mild  cases  of  what  is  commonly  called  gastric  catarrh, 
is  due  indirectly  to  a  variety  of  causes.  For  instance,  a  distinct  predisposition 
exists  in  certain  persons,  and  this  is  sometimes  clearly  hereditary.  Gout  is 
also  a  predisposing  cause.  Numerous  acute  febrile  diseases  are  accompanied 
by  a  simple  acute  gastritis.  Nervous  disturbances  are  not  without  influence 
through  their  alteration  of  the  character  of  the  gastric  secretion  and  of  the_ 
motor  power  of  the  stomach,  and  the  consequent  fermentation  which  is  thereby 
permitted.  Insufficient  clothing  or  any  other  defect  in  hygiene  acts  as  a  cause 
in  young  children. 

Ordinarily,  however,  the  prime  cause  of  acute  gastritis  is  a  direct  local  action 
upon  the  stomach  of  some  irritant  substance,  usually  the  result  of  an  error  in 
diet.  Sometimes  a  greater  quantity  of  food  is  taken  than  the  stomach  at  that 
time  can  digest,  although  the  amount  may  not  in  itself  be  unusually  large. 
This  may  produce  a  gastritis  by  mechanical  irritation,  the  food  being  too  long 
retained;  or  more  probably  by  chemical  irritation,  the  result  of  some  product 
of  decomposition.  So,  also,  the  quality  of  the  ingesta  may  be  impaired  and 
produce  disease.    The  excessive  use  of  alcohol  is  a  frequent  cause.    The  use 

Vol.  II.— 47 


738 


DISEASES  OF  THE  STOMACH. 


of  very  hot,  or,  particularly,  very  cold,  substances,  as  ice-water  or  beer,  some- 
times acts  in  the  same  way.  Articles  of  food  or  drink  which  are  partially 
decomposed  are  particularly  active  in  producing  acute  gastritis.  This  is  espe- 
cially true  of  milk  given  to  infants  during  hot  weather. 

In  the  cases  of  most  of  the  substances  whose  quality  disagrees  with  the 
stomach  the  trouble  is  due  to  the  action  of  certain  microbes  which  have  been 
swallowed  with  the  food.  Possibly  in  other  instances  the  food  possesses  cer- 
tain chemical  ingredients,  produced  independently  of  any  microbic  action, 
which  act  as  direct  local  irritants.  When  the  irritation  is  due  to  the  action 
of  microbes  producing  fermentation,  as  it  nearly  always  is,  it  is  probable  that 
the  cause  of  the  abnormal  fermentation  is  a  lack  of  perfect  balance  between 
the  anti-fermentative  gastric  juice  and  the  micro-organisms. 

Patholog-y. — As  was  discovered  by  Beaumont,  the  mucous  membrane  of 
the  stomach  is  red  and  swollen  and  marked  with  small  haemorrhages  or  even 
erosions.  An  increase  of  mucus  is  present.  The  submucous  connective  tissue 
is  (Edematous.  Under  the  microscope  is  found  a  small-celled  infiltration  of 
the  interstitial  connective  tissue,  with  swelling  and  granular  change  in  all  the 
glandular  cells. 

Symptomatology. — The  disease  is  conveniently  divided  into  afebrile  and 
febrile  gastritis.  In  the  former  the  symptoms  set  in  with  a  sensation  of  discom- 
fort and  flatulent  distention  of  the  abdomen,  thirst,  loss  of  appetite,  belching, 
headache,  depression,  dizziness,  nausea,  and  possibly  vomiting.  In  infants  this 
latter  symptom  is  one  of  the  most  common.  The  tongue  is  heavily  coated,  and 
often  indented  by  the  teeth.  There  is  frequently  a  bad  taste  in  the  mouth  and 
the  breath  is  offensive.  Herpes  labialis  may  be  developed.  The  saliva  is 
increased  in  quantity,  the  face  is  pale,  the  pulse  more  rapid  than  normal. 
There  may  be  constipation,  but  later  diarrhoea  is  frequent.  The  urine  con- 
tains abundant  urates.  Vomiting  is  often  a  relief,  and  the  symptoms  may 
begin  to  improve  after  it.  The  vomited  matter  consists  of  the  food  not  much 
altered,  even  though  ejected  several  hours  after  ingestion.  Considerable  mucus 
is  mingled  with  it.  If  vomiting  continue,  as  is  quite  often  the  case,  the 
ejected  matter  finally  is  composed  of  mucus  and  bile.  The  vomited  material 
does  not  contain  free  HCl.  Lactic  and  fatty  acids  are  frequently  present  in 
it,  but  not  always  so. 

The  febrile  form  develops  as  does  the  other,  but  with  symptoms  much 
more  severe  and  with  fever  from  the  beginning.  The  temperature  may  even 
reach  104°  F.  This  condition  has  often  been  called  "gastric  fever,"  and  Le- 
bert  has  claimed  that  acute  febrile  gastritis  is  sometimes  the  result  of  a  special 
infection. 

Diagnosis. — The  acute  afebrile  cases  can  be  readily  recognized.  In  the 
febrile  form  the  diagnosis  is  not  so  plain.  The  gastritis  may  be  the  initial  evi- 
dence of  some  other  affection,  such  as  one  of  the  infectious  fevers.  The  disease 
may  also  resemble  meningitis,  especially  if  headache  and  delirium  be  present. 
If  the  gastric  pain  be  unusually  severe,  the  disease  may  simulate  bilious  colic. 
It  is,  however,  most  liable  to  be  confounded  with  the  earlier  stages  of  typhoid 
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fever.  In  gastritis,  however,  tlie  rise  of  temperature  is  sudden,  the  remissions 
less  marked,  and  there  are  no  rose-spots  or  enlargement  of  the  spleen.  Her- 
pes does  not  occur,  epistaxis  is  not  common,  and  there  is  no  bronchitis. 

Prognosis  and  Course. — The  affection  lasts  twenty-four  hours  to  three 
to  five  days,  and  then  ceases,  unless  it  pass  into  the  subacute  or  chronic 
form. 

Treatment. — In  the  mildest  cases  treatment  is  scarcely  needed,  especially 
if  vomiting  has  already  taken  place.  If  the  attack  be  very  severe  and  vom- 
iting has  not  occurred,  and  if  at  the  same  time  there  are  much  nausea  and  gas- 
tric distress,  with  dulness  on  percussion  over  the  stomach,  indicating  that  the 
organ  is  still  full,  emesis  may  be  induced  by  drinking  warm  salt  water  or  by 
lihe  ingestion  of  some  mild  emetic,  especially  ipecacuanha.  Ordinarily,  how- 
evei',  this  is  not  needed.  It  is  very  important  that  the  patient  should  do 
without  food  as  far  as  possible  for  a  day  or  two.  The  administration  of  bicar- 
bonate of  sodium  with  bismuth,  and  perhaps  some  aromatic,  as  oil  of  cloves  or 
ginger,  is  of  value  for  alleviating  the  persistent  nausea  and  gaseous  or  sour 
eructations.  The-  irritating  gastric  contents  passing  into  the  bowel  are  very 
liable  to  produce  diarrhoea  soon  after  the  gastric  symptoms  have  commenced. 
Should  this  not  occur,  or  even  if  it  have  and  it  be  thought  that  some  of  the 
material  is  still  present,  it  is  well  to  administer  a  laxative,  as  a  seidlitz  powder, 
calcined  magnesia,  or  small  divided  doses  of  calomel,  one-eighth  of  a  grain 
every  hour. 

Acute  Phlegmonous  Gtastritis. 

This  rare  affection,  called  also  acute  suppurative  gastritis,  may  be  either 
idiopathic  or  metastatic  in  origin  ;  in  the  latter  instance  depending  upon  the 
exanthemata  or  puerperal  infection  or  other  septic  condition.  The  cause  of 
the  idiopathic  cases  is  not  known,  but  it  is  clear  that  there  has  been  an  infec- 
tion by  pus-producing,  organisms.  Men  have  been  oftener  attacked  than 
women. 

The  pathological  process  may  be  either  circumscribed  or  diffuse.  In  the 
former  there  is  the  production  of  an  abscess  which  may  attain  the  size  of  an 
egg,  and  which  is  situated  in  the  submucous  tissue,  and  perhaps  infiltrates  the 
adjacent  layers  to  some  extent.  It  may  finally  burst  into  the  cavity  of  the 
peritoneum  or  that  of  the  stomach.  In  the  diffuse  process  the  purulent  infil- 
tration spreads  extensively  into  adjacent  coats,  causing  fatty  degeneration  of 
the  muscular  layer  and  perhaps  producing  cribriform  perforation  of  the  mucous 
lining  or  of  the  serous  coat. 

The  onset  of  the  disease  may  be  sudden  or  most  insidious.  The  symptoms 
generally  consist  of  violent  burning  pain  in  the  epigastrium  ;  dry  tongue ; 
thirst ;  loss  of  appetite ;  high  fever  of  a  septic  type  ;  rapid,  weak  pulse  ;  vom- 
iting, sometimes  of  pus ;  delirium  ;  prostration  ;  coma.  Jaundice  sometimes 
occurs ;  constipation  may  be  absolute,  but  diarrhoea  is  more  frequent. 

The  disease  generally  runs  a  violent  course,  although  occasionally  more 
chronic  in  character.    It  rarely  lasts  as  long  as  two  weeks. 
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The  diagnosis  can  scarcely  be  made  during  life.  Vomiting  of  pus  might 
be  produced  as  well  by  some  suppuration  external  to  the  stomach  perforating 
into  its  cavity. 

Treatment  can  be  only  palliative.  Cold  may  be  applied  to  the  abdomen, 
ice  be  swallowed,  and  stimulants  and  morphine  be  administered. 

Acute  Toxic  Gastritis. 

Definition. — A  severe  inflammation  of  the  stomach  the  result  of  the 
ingestion  of  poisons. 

Btiolg-y. — The  cause  of  the  affection  is  the  taking  of  such  poisons  as  con- 
centrated mineral  acids,  carbolic  acid,  oxalic  acid,  concentrated  alkalies,  alcohol, 
phosphorus,  antimony,  corrosive  sublimate,  cyanide  of  potash,  chlorate  of  pot- 
ash, arsenic,  and  the  like. 

Pathology. — These  substances  may  act  in  different  ways.  Phosphorus, 
alcohol,  antimony,  and  arsenic  produce  a  fatty  and  mucoid  degeneration  of  the 
glandular  cells,  with  a  small-celled  infiltration  of  the  entire  glandular  connect- 
ive tissue  which  is  very  slow  to  disappear.  The  corrosive  poisons,  on  the  other 
hand,  produce  more  or  less  gross  destruction  of  the  mucous  membrane  and 
sometimes  of  the  submucous  layer,  and  a  black  eschar  may  result.  The  mus- 
cular layer  may  exhibit  a  gelatinous  or  serous  infiltration,  or  the  whole  thick- 
ness of  the  wall  of  the  stomach  may  be  involved  and  perforation  take  place. 
In  the  milder  cases  there  are  merely  superficially  necrosed  areas  here  and  there, 
with  the  surrounding  mucous  membrane  hypersemic  and^the  submucous  tissue 
hfemorrhagic  and  infiltrated  with  serum. 

Symptomatology. — The  symptoms  in  the  case  of  non-caustic  poisoning 
are  variable,  depending  upon  the  kind  of  poison  taken.  In  the  case  of  the 
caustic  poisons  there  is,  besides  the  affection  of  the  mouth,  throat,  and  oesopha- 
gus, intense  pain  in  the  stomach,  persistent  vomiting  of  bloody  mucus  or  pure 
blood,  and  sometimes  of  pieces  of  the  mucous  membrane.  The  abdomen  is 
swollen  and  tender,  the  urine  may  contain  albumin  and  even  blood.  Pe- 
techife  sometimes  develop.  The  pulse  is  weak,  the  skin  cold  and  clammy ; 
there  are  cyanosis,  great  restlessness,  profound  collapse,  and  sometimes  con- 
vulsions. 

Diag'nosis. — The  diagnosis  depends  generally  upon  the  history  of  the  case 
and  upon  symptoms  other  than  those  connected  with  the  stomach.  In  the  case 
of  the  caustic  poisons  the  lining  of  the  mouth  and  pharynx  exhibits  evidences 
of  corrosion.  The  recognition  of  the  special  poison  which  has  been  taken  is 
too  large  a  subject  for  the  present  discussion,  and  may  be  better  studied  in 
works  upon  toxicology. 

Prognosis  and  Course. — The  prognosis  depends  largely  upon  the  amount 
of  poison  ingested.  If  it  be  very  small,  recovery  may  follow  in  a  few  days.  If 
a  somewhat  greater  amount  has  been  taken,  the  course  is  apt  to  be  prolonged. 
Sloughs  may  separate  and  be  vomited,  and  the  ulcers  which  result  may  produce 
cicatricial  contraction.  There  often  remains  severe,  prolonged  disturbance  of 
the  gastric  functions.    Death  may  occur  during  the  course  of  these  symptoms. 
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If  the  amount  of  the  corrosive  poison  be  large,  death  may  take  place  in  a  few- 
hours  from  collapse,  or,  in  the  event  of  the  escape  of  pus,  from  perforation. 

Treatment. — If  the  poison  be  not  a  caustic  one,  the  stomach  should  be 
emptied  as  soon  as  possible  unless  vomiting  has  already  been  severe.  Emetics 
may  be  given,  but  siphouage  with  the  stomach-tube  is  to  be  preferred.  In 
the  case  of  the  caustic  poisons  the  stomach-tube  should  be  avoided  as  a  pos- 
sible source  of  danger.  If  strong  acids  have  been  taken,  the  patient  should  be 
given  calcined  magnesia  or  chalk.  If  the  poison  be  a  strong  alkali,  vinegar  is 
nearly  always  to  be  had  as  an  antidote. 

The  treatment  of  the  further  coui'se  of  the  case  is  entirely  symptomatic. 
In  the  worst  cases  only  palliative  treatment  is  indicated,  including  the  admin- 
istration of  morphine. 

Membranous  Gtastritis. 

This  condition  may  occasionally  be  produced  by  diphtheria,  scarlatina, 
variola,  pyaemia,  typhoid  fever,  and  pneumonia.  The  pseudo-membrane  may 
be  either  a  necrotic  one  or  it  may  be  the  result  of  a  fibrinous  inflammation.  In 
diphtheria  ulcers  may  be  found  which  are  usually  situated  at  the  cardia.  The 
symptoms  are  masked  by  those  of  the  primary  disease.  There  is  no  means  of 
determining  the  presence  of  the  lesion  during  life. 

Parasitic  Gastritis. 

Apart  from  the  invasion  of  the  gastric  mucous  membrane  by  the  bacillus 
of  diphtheria  and  the  pus  micro-organisms  of  phlegmonous  gastritis,  both  of 
's^  hich  conditions  might  properly  be  described  here,  other  parasites  may  occa- 
si(wally  be  present  and  excite  inflammation.  A  fatal  case  of  the  development 
of  favus  in  the  stomach  is  reported  by  Kundrat.  A  bacillus  gastricus  is 
described  by  Klebs.  It  had  attacked  the  gastric  glands,  being  found  in  their 
liuiien  and  between  the  membrana  propria  and  the  epithelial  cells.  Anthrax 
has  been  found  in  the  stomach,  producing  small  areas  of  swelling  and  sloughing 
of  the  mucous  and  submucous  layers.  An  emphysematous  gastritis  has  been 
described  by  E.  Frankel,  and  attributed  by  him  to  the  presence  of  bacilli. 
Tuberculosis  and  syphilis  may  occasionally  involve  the  gastric  mucous  mem- 
brane. Sarcinse  and  the  yeast  fungus  are  sometimes  found  in  the  stomach  in 
cases  of  fermentation,  and  may  possibly  increase  an  inflammatory  condition 
already  present.  Larger  parasites  may  occasionally  produce  acute  gastritis. 
Among  those  described  are  ascarides,  tjenise,  earth-worms,  cheese-maggots,  and 
tlie  larvse  of  certain  dipterse. 

Chronic  Gastritis. 

Definition. — A  chronic  inflammation  of  the  mucous  membrane  of  the 
stomach  characterized  by  changes  in  the  gastric  juice,  increased  secretion  of 
mucus,  weakening  of  the  muscular  power,  and  the  symptoms  of  chronic  indi- 
gestion. 

Synonyms. — Chronic  dyspepsia  ;  Chronic  gastric  catarrh  ;  Atrophy  of  the 
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stomach  ;  Chronic  glandular  gastritis ;  Flatulent  dyspepsia ;  Embarras  gas- 
trique. 

Etiolog-y. — The  causes  of  chronic  gastritis  may  be  various.  Repeated 
attacks  of  acute  or  subacute  gastritis  are  liable  eventually  to  terminate  in  the 
chronic  disorder.  The  commonest  cause  of  chronic  gastritis  is  the  persistent 
use  of  an  improper  diet.  This  is  particularly  true  of  fatty  substances,  especially 
if  fried.  Starches,  too,  if  used  in  too  large  amount,  are  often  difficult  of  diges- 
tion. Improper  methods  of  eating  are  as  deleterious  as  is  improper  food. 
Bolting  the  food  with  little  mastication  and  the  washing  of  it  down  with  large 
draughts  of  ice-water  are  quite  sufficient  to  set  up  a  chronic  gastritis.  When- 
ever a  number  of  the  teeth  have  been  lost  or  are  badly  decayed,  so  that  effi- 
cient mastication  is  impossible,  there  is  great  danger  that  chronic  gastritis  will 
be  induced.  The  use  of  alcohol  and,  to  some  extent,  of  tea  and  coffee  and 
tobacco,  is  a  frequent  factor. 

Scarcely  less  important  than  dietetic  errors,  rank  the  neglects  of  hygiene 
which  favor  repeated  congestions  of  the  mucous  membranes,  by  imprudent 
exposures  or  by  sudden  checking  of  the  action  of  the  skin.  Insufficient  clothing, 
exposures  to  damp,  and  draughts,  ill-drained  and  damp  residences  are  thus 
among  the  frequent  causes  of  chronic  gastritis. 

Another  important  series  of  predisposing  causes  is  that  including  various 
constitutional  disturbances;  among  them  being  Bright's^ disease,  diabetes,  tuber- 
culosis, gout,  uterine  disease,  and  anaemia  of  any  form. 

Chronic  gastritis  may  result  from  interference  with  the  circulation  of  the 
blood  in  the  stomach,  producing  passive  congestion  of  the  organ.  This  may 
occur  in  heart  disease  and  in  cirrhosis  of  the  liver.  The  disease  may  also 
attend  such  local  lesions  as  ulcer,  cancer,  and  gastrectasia. 

Pathology. — In  the  cases  of  moderate  severity  the  mucous  membrane, 
particularly  toward  the  pylorus,  is  of  a  pale  gray  color,  with  scattered  areas 
of  injection,  patches  of  ecchymosis,  and  evidences  of  pigmentation.  It  is  thick- 
ened and  is  covered  with  a  whitish,  tenacious,  firmly  adherent  mucus.  The 
swelling  of  the  mucous  membrane  causes  it  to  be  elevated  here  and  there  in 
places,  and  produces  a  warty  and  papillary  condition  to  which  has  been 
applied  the  name  of  surface  mamelonee.  When  the  change  is  excessive,  it  may 
even  produce  polypoid  outgrowths  which  may  reach  the  size  of  a  pea  and 
which  project  upon  broad  or  narrow  peduncles.  The  pigmentation  and  the 
mamillary  condition  are  best  marked  near  the  pylorus.  Small  erosions  and 
follicular  ulcers  of  the  mucous  membranes  are  frequently  met  with.  The  sub- 
mucous and  muscular  layers  may  also  be  thickened,  particularly  toward  the 
pylorus,  and  may  even  produce  stenosis  here. 

The  microscopical  changes  consist  in  alteration  both  of  the  connective  tissue 
and  of  the  glands.  The  cells  of  the  latter  are  enlarged,  show  cloudy  swelling, 
or  are  in  part  atrophied.  The  principal  and  parietal  cells  cannot  be  distin- 
guished from  each  other.  The  tubes  are  dilated,  are  of  irregular  form,  and 
exhibit  numerous  branching  diverticula.  Cysts  may  be  seen  close  to  the  sub- 
mucosa,  resulting  from  the  cutting  off  and  occlusion  of  isolated  glands.  They 
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may  be  empty  or  filled  with  remnants  of  hyaline  epithelium.  The  epithelial 
cells,  even  far  into  the  fundus  of  the  peptic  glands,  show  various  stages  of 
mucoid  degeneration. 

Besides  these  degenerative  changes  there  is  a  small-celled  infiltration,  most 
abundant  near  the  surface  of  the  mucous  membrane,  which  lies  between  the 
glands  and  presses  them  from  each  other.  There  is  also  an  increase  in  the 
growth  of  connective  tissue,  which  sends  up  prolongations  from  the  submucosa 
between  the  glands. 

From  this  condition  the  process  may  advance  to  one  of  two  forms  of  atrophy 
of  the  mucous  membrane  of  the  stomach.  In  the  first,  which  may  be  called 
simple  atrophy,  or  phthisis  ventrieuli,  there  is  a  progressive  fatty  degenera- 
tion of  the  glandular  cells  with  a  steady  increase  in  the  interglandular  con- 
nective tissue.  In  well-advanced  cases  the  mucous  membrane  is  entirely 
destroyed,  and  nothing  remains  but  a  thin  layer  of  small  round  cells  and 
fibrous  tissue.  Cysts  can  be  found  here  and  there  in  the  destroyed  mucosa. 
The  mucous  membrane  appears  to  the  naked  eye  as  a  smooth,  thin,  white 
surface.  The  stomach  is  of  normal  size  or  larger  than  usual,  and  its  walls 
are  thin. 

In  the  second  form,  the  Girrhotic  atrophy,  the  glandular  destruction  is  the 
same,  but  there  is  in  addition  a  tremendous  increase  in  the  thickness  of  both 
submucous  and  muscular  layer,  the  result  of  overgrowth  of  both  connective 
tissue  and  muscular  fibres.  The  whole  organ  diminishes  in  size  very  greatly, 
and  may  be  able  to  contain  no  more  than  a  few  ounces. 

Symptomatolog-y. — According  to  the  classification  of  Ewald,  three  clinical 
forms  of  the  disease  can  be  readily  recognized  :  1st.  Chronic  simple  gastritis; 
2nd.  Chronic  mticous  gastritis;  3d.  Atrophy  of  the  gastric  mucous  membrane. 
The  last  is  but  a  final  stage  of  either  of  the  other  two.  The  recognition  of 
the  other  two  forms  depends  largely  upon  an  examination  of  the  gastric  con- 
tents, and  can  best  be  considered  under  Diagnosis. 

The  earlier  subjective  symptoms  are  much  the  same  in  the  two  varieties. 
The  chief  complaint  of  the  patient  is  of  the  persistence  or  frequent  recurrence 
of  evidences  of  indigestion.  There  is  an  unpleasant  taste  in  the  mouth.  The 
tongue  is  generally  coated,  either  uniformly  or  with  the  excejjtion  of  the  edges 
and  tip,  which  are  redder  than  normal.  Its  edges  are  frequently  tooth-marked. 
Aphthae  are  sometimes  present  in  the  mouth.  The  secretion  of  saliva  is  often 
increased.  The  appetite  is  variable ;  sometimes  good,  often  impaired.  Thirst 
is  usually  increased,  especially  while  food  is  being  ingested.  Eructation  of  gas 
is  very  common,  and  takes  place  as  a  rule  after  eating.  It  is  sometimes  but 
temporary  and  inconsiderable,  but  often  lasts  for  hours  and  is  a  source  of 
great  annoyance.  The  gas  may  be  odorless  or  may  be  offensive.  Eructation 
of  fluid  or  of  solid  portions  of  food  may  accompany  belching.  The  regurgitation 
of  clear  watery  fluid  is  called  water-brash,  or  pyrosis.  There  is  often  disten- 
tion of  the  abdomen  after  eating,  with  a  sensation  of  oppression  and  distress 
M'hich  may  develop  into  actual  dyspnea.  The  region  of  the  stomach  is  dif- 
fusely and  not  greatly  tender  to  pressure.    In  children  who  have  passed  the 
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first  dentition  persistent  abdominal  distention  is  a  very  common  symptom  of 
chronic  gastritis. 

Actual  pain  in  the  stomach  may  be  present,  but  is  not  common.  There 
may,  however,  be  colicky  pain  in  the  intestines.  When  the  pain  is  localized 
beneath  the  lower  portion  of  the  sternum  or  in  the  region  of  the  heart,  it  is 
often  called  heart-burn  or  cardialgia.  It  may  depend  upon  irritation  of  the 
cardia  and  oesophagus  by  fluids  which  have  been  regurgitated. 

Nausea  is  not  uncommon,  and  vomiting  may  occur  at  very  irregular  inter- 
vals, although  generally  at  some  little  time  after  meals  or  else  in  the  morning 
before  breakfast.  Many  patients  rarely  sulFer  from  it,  although  other  symp- 
toms of  the  disease  are  present  in  full  force.  The  vomited  matter  varies  in 
character  according  to  the  form  of  the  disease  present.  Hydrochloric  acid  is 
usually  absent  from  it  or  diminished  in  amount,  and  mucus  and  abnormal 
acids  may  be  present,  together  with  partially  digested  food. 

The  diminished  secretion  of  hydrochloric  acid  not  only  produces  a  delay  in 
digestion  and  a  consequent  prolonged  retention  of  food,  but  allows  abnormal 
decomposition  to  take  place  which  distends  the  stomach  with  gas.  The  decom- 
posing gastric  contents  act  as  an  irritant,  and  cause  a  contraction  of  the 
sphincters.  This  still  further  increases  the  retention  of  food,  while  the  gas  pro- 
duced presses  upon  the  gastric  walls  and  paralyzes  them.  In  this  way  a  con- 
dition of  atony  of  the  muscular  fibre  of  the  organ  is  brought  about,  and  even 
dilatation  may  ensue.  The  absorptive  power  of  the  stomach  is  retarded,  and 
iodide  of  potash  given  will  not  appear  in  the  saliva  for  perhaps  over  half  an 
hour,  instead  of  iii  fifteen  minutes,  as  is  normally  the  case. 

Constipation  is  generally  present  in  chronic  gastritis,  although  some  cases 
may  exhibit  diarrhoea  at  times.  The  urine  is  diminished  in  amount,  high 
colored,  and  contains  an  excess  of  urates.  The  disposition  is  often  altered, 
and  the  patients  become  irritable,  depressed,  and  even  melancholic.  They 
are  indisposed  to  exertion  <both  of  mind  and  of  body,  are  inclined  to  sleep, 
and  often  suffer  from  headache.  A  hacking  cough  is  often  present,  and  has 
been  called  "  stomach  cough."  It  has  probably  no  direct  connection  with  the 
stomach  itself,  but  depends  upon  an  attendant  irritation  of  the  pharynx,  possi- 
bly the  result  of  regurgitation  of  acid  matters.  There  is  not  infrequently  some 
elevation  of  tempei'ature ;  palpitation  of  the  heart  may  be  present ;  the  pulse  is 
small  and  sometimes  retarded.  Vertigo  is  quite  common,  especially  with  sud- 
den movement,  such  as  leaning  over  or  rapidly  straightening  up  again.  It 
is  generally  slight,  but  sometimes  severe  enough  to  be  a  cause  of  great  annoy- 
ance. 

The  final  stage  of  the  two  forms  of  chronic  gastritis  described  is  atrophy  of 
the  gastric  mucous  membrane,  or  anadeyiia.  It  presents  symptoms  somewhat 
characteristic,  although  far  from  uniform  or  typical.  It  is  oftenest  seen  in 
those  who  have  reached  or  passed  middle  life,  but  may  occur  in  the  young 
also.  If  the  process  be  at  all  extended,  there  develops  an  entire  lack  of  diges- 
tive power  of  the  stomach.  The  symptoms  are  those  of  very  severe  dyspepsia 
together  with  the  evidence  of  decided  failure  of  nutrition.    There  is  great  dis- 
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tress  after  eating.  Vomiting  is  often  a  very  prominent  symptom,  and  there  is 
progressive  and  great  loss  of  strength  and  often  of  flesh,  so  that  the  case  indi- 
cates the  existence  of  cancer.  In  other  instances  the  patients  do  not  lose  mnch 
flesh,  but  become  so  extremely  anaemic  that  the  complex  of  symptoms  is  almost 
or  quite  identical  with  that  of  pernicious  ansemia — a  fact  to  which  attention  was 
first  called  by  Flint.  In  the  cases  of  atrophy  attended  by  cirrhosis  these 
same  symptoms  may  be  present.  There  is  also  exhibited  an  inability  to  take 
more  than  a  very  small  amount  of  nourishment  at  one  time. 

What  might  almost  be  called  a  separate  form  of  chronic  gastritis  is  the 
disease  as  seen  in  infants.  In  these  cases  there  is  vomiting,  at  first  of  all 
food  as  soon  as  taken,  but  occurring  later  even  between  the  periods  of  feed- 
ing. The  ejected  matter  is  transparent  and  watery,  and  even  sudden  move- 
ment of  the  child  will  induce  vomiting.  The  abdomen  is  distended,  there 
is  much  abdominal  pain,  the  bowels  are  constipated,  the  child  rapidly  wastes, 
the  face  becomes  pinched,  and  cerebral  symptoms  finally  develop. 

Diagnosis. — The  diagnosis  of  chronic  gastritis  can  only  be  made  by 
excluding  the  existence  of  such  afl^ections  as  cancer,  dilatation,  ulcer,  and  the 
various  neuroses  of  the  stomach.  This  exclusion  is  often  a  matter  of  great 
difficulty,  inasmuch  as  the  symptoms  of  these  various  diseases  are  by  no  means 
always  characteristic.  Thus,  a  patient  who  appears  to  be  suffering  from  gastri- 
tis may  begin  to  improve  only  when  the  treatment  directed  to  a  neurosis  of  the 
stomach  is  instituted.  To  make  a  diagnosis  it  is  sometimes  necessary  to  use  all 
means  at  our  command,  including  careful  examination  of  the  gastric  secretions. 
This  chemical  examination  is  likewise  the  method  to  be  employed  to  separate 
the  forms  of  chronic  gastritis  from  each  other. 

In  chronic  simple  gastritis  the  stomach,  while  fasting,  contains  a  small 
amount  of  thin  mucous  fluid  of  yellowish  color.  '"I'he  contents  removed  after 
a  trial  breakfast  in  the  manner  already  described  show  an  acidity  which  is 
normal  or  diminished,  a  diminution  of  HCl,  and  often  the  presence  of 
lactic  acid  and  of  fatty  acids.  Pepsin  and  rennet  are  lessened  in  quantity  and 
propeptone  and  peptone  are  present. 

In  chronic  mucous  gastritis  the  chief  diagnostic  feature  is  the  presence  of  a 
large  amount  of  mucus  in  the  gastric  contents  after  the  trial  breakfast.  HCl 
is  generally  absent ;  the  acidity  is  diminished ;  peptone  is  in  minute  amount 
but  propeptone  abundant ;  pepsin  and  rennet  are  each  much  diminished.  A 
large  quantity  of  mucus  is  present  in  the  stomach  even  when  fasting. 

In  atrophy  of  the  gastric  mucous  membrane  the  gastric  contents  after  the 
trial  breakfast  contain  no  mucus,  HCl,  pepsin,  or  rennet.  When  the  patient 
is  fasting  the  stomach  is  generally  entirely  empty. 

The  various  forms  are  not  always  sharply  separated,  and  transition  stages 
between  them  exist.  It  must  also  be  remembered  that  absence  of  HCl  may 
also  occur  in  cancer  and  in  some  of  the  gastric  neuroses,  so  that  even  with  the 
chemical  examination  the  diagnosis  of  chronic  gastritis  is  not  always  easy. 

In  infants  chronic  gastritis  is  to  be  distinguished  from  tubercular  menin- 
gitis.   The  sunken  fontanelle  and  absence  of  fever  will  aid  in  doing  this. 
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Prognosis  and  Course. — The  course  of  chronic  gastritis  is  remarkably 
slow.  The  disease  improves  or  even  disappears  for  a  time,  and  then  suiFers 
exacerbations  or  relapses  upon  very  slight  cause.  A  slight  indiscretion  in 
diet  or  slight  impairment  of  the  general  health  of  whatever  nature,  may  be 
all  that  is  necessary  to  bring  back  the  symptoms  in  full  force.  The  prognosis 
as  regards  complete  recovery  must  therefore  be  guarded  if  the  disease  has 
lasted  any  great  length  of  time.  As  regards  duration  of  life,  it  is  for  the 
most  part  favorable,  although  not  entirely  so.  In  severe  and  long-continued 
cases  there  is  always  a  possibility  of  atrophy  developing.  This  condition  in 
greater  or  less  degree  is  much  more  frequent  than  is  ordinarily  supposed,  and 
may  be  the  cause  of  many  of  the  deaths  attributed  to  old  age.  There  is 
also  the  possibility  of  decided  and  permanent  impairment  of  general  nutri- 
tion by  chronic  gastritis,  even  without  the  condition  of  atrophy  having  been 
reached. 

Treatment. — The  treatment  of  chronic  gastritis  may  be  divided  into  (1) 
Dietetic  and  hygienic ;  (2)  Medicinal. 

(1)  Dietetic  and  hygienic  treatment. — It  has  been  truly  claimed  that  every 
dyspeptic  must  be  his  own  physician.  The  cure  certainly  lies  largely  in  the 
determination  to  follow  exactly  the  dietetic  and  hygienic  regimen  which  may  be 
prescribed.  Regularity  in  the  time  of  meals  is  of  the  greatest  importance,  as 
is  also  thorough  mastication  of  the  food.  The  freedom  from  worry  or  from 
mental  effort  during  the  time  of  meals  or  immediately  afterward  is  conducive 
to  proper  digestion.  It  is  a  common  observation  that  dyspeptics  can  at  times 
partake  with  impunity  of  comparatively  indigestible  dishes,  but  that  at  other 
times,  when  business  or  other  care  or  any  impairment  of  the  general  health  is 
present,  much  simpler  food  is  productive  of  troublesome  gastric  symptoms. 

As  a  general  rule,  no  hearty  meal  should  be  followed  at  once  by  mental  or 
physical  exertion.  The  time  of  day  at  which  the  heartiest  meal  (dinner)  should 
be  taken  should  be  determined  largely  with  this  truth  in  mind.  Nevertheless, 
the  element  of  idiosyncrasy  is  very  powerful  in  this  connection.  So,  too,  there 
exist  remarkable  idiosyncrasies  toward  certain  articles  of  food,  in  that  certain 
patients  can  digest  what  would  be  deemed  entirely  unsuitable  for  them,  and,  on 
the  other  hand,  may  not  be  able  to  bear  articles  of  diet  generally  of  the  blandest 
and  most  unirritating  character. 

In  mild  cases  of  chronic  gastritis,  therefore,  the  experience  of  the  patient  is 
to  be  duly  considered  and  too  rigid  a  regimen  is  to  be  avoided.  It  is  difficult 
or  impossible  to  outline  any  general  rules,  since  cases  vary  so  greatly  in  their 
requirements  in  this  regard.  By  close  observation  on  the  part  of  the  patient 
those  articles  of  food  which  disagree  should  be  noted  and  banished  from  the 
dietary.  As  a  rule,  fat  in  any  form,  highly  seasoned  and  very  sweet  dishes, 
pastry  and  all  hot  bread  should  be  avoided  altogether.  When  there  is  diffi- 
culty in  digesting  albuminoids,  it  is  important  to  choose  those  which  are  most 
easily  assimilated.  Tendinous  or  tough  meat,  hard-boiled  eggs,  pork,  yoiuig 
veal  and  flesh  of  animals  which  have  just  been  killed  should  all  be  avoided. 
The  use  of  fish  must  depend  upon  the  idiosyncrasy  of  the  patient.  Sometimes 
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smoked  or  salt  meats  are  better  borne  than  fresh  articles.  Starchy  substances 
are  often  particularly  hard  to  digest  on  account  of  the  abnormal  fermentation 
which  they  undergo  in  many  instances  of  chronic  gastritis.  In  cases,  therefore, 
characterized  by  much  flatulent  and  acid  eructation  starch  should  be  avoided. 
This  is  especially  true  of  potatoes,  which  very  many  patients  find  it  entirely 
impossible  to  eat  with  comfort.  On  the  other  hand,  starch  which  has  been 
changed  to  dextrin  or  which  has  been  thoroughly  baked  and  dried  after 
baking  is  frequently  well  borne.  It  is  on  this  account  that  dry  toast  and 
zwieback  often  constitute  such  valuable  articles  of  diet. 

The  question  of  the  employment  of  fruits  and  green  vegetables  admits  of 
dilFerent  answers,  according  to  the  individual  case.  Cabbage  and  cauliflower 
are  seldom,  if  ever,  to  be  taken.  Beans  and  peas,  if  ripe,  are  often  productive 
of  fermentation,  but  if  young  and  well  cooked  are  usually  well  borne.  Most 
ripe  fruits  can  generally  be  eaten,  particularly  if  cooked.  Whatever  the  kind 
of  food  ingested,  care  must  be  taken  that  the  patient  stop  short  of  the  entire 
satisfaction  of  hunger,  and  allow  rather  long  intervals  between  meals  in  order 
that  the  stomach  may  have  sufficient  time  to  empty  itself. 

In  severe  cases  an  absolute  milk  diet  may  be  given  for  a  time.  It  is  gen- 
erally easily  digested,  though  patients  are  sometimes  met  with  who  cannot  take 
it  in  any  form.  It  may  be  given  raw,  boiled,  with  lime-water,  in  the  form  of 
buttermilk,  or  peptonized.  From  one  and  a  half  to  two  and  a  half  quarts  are 
needed  in  twenty-four  hours.  It  is  often  impossible  to  administer  enough 
nourishment  in  this  way,  and  the  diet  must  be  supplemented  to  some  extent. 
It  should  be  remembered  also,  that  during  the  continuance  of  the  diet,  the 
patient  must  restrict  considerably  his  usual  exercise.  Very  frequently  some  of 
the  various  peptonized  meat  products  may  be  given  with  advantage.  This  is 
especially  true  in  the  very  severe  cases  in  which  the  power  of  digestion  seems 
almost  entirely  wanting.  In  atrophy  of  the  gastric  mucous  membrane  pre- 
digested  foods  often  serve  a  useful  purpose.  Fluids  with  meals  should  be 
taken  in  only  moderate  quantity  in  order  not  to  dilute  the  gastric  juice  too 
greatly.  They  should  be  neither  very  hot  nor  very  cold.  Tea  and  coffee  are 
best  omitted,  and  concentrated  alcoholic  beverages  are  harmful.  Light  wines, 
especially  if  dry,  are  often  beneficial,  but  should  not  hastily  be  recommended 
for  constant  use. 

Conjoined  with  a  proper  diet,  attention  must  be  given  to  general  hygiene. 
An  abundance  of  fresh  air  and  of  exercise  is  essential.  At  the  same  time  con- 
stant care  is  required  to  avoid  renewal  of  gastric  irritation  from  atmospheric 
influences.  The  system  is  unduly  sensitive  in  such  cases  and  the  mucous  mem- 
brane of  the  stomach  is  the  most  vulnerable  point.  The  tone  of  the  skin 
should  be  improved  by  cold  douches  or  cool  sponge  baths  followed  by  brisk 
friction.  Massage  may  also  be  useful.  The  dress  should  be  carefully  regu- 
lated. Exposure  to  damp  and  draughts  should  be  avoided.  Means  must  be 
taken  to  overcome  the  despondency  so  frequently  present.  Change  of  air, 
travel,  sea-bathing,  etc.  will  often  accomplish  more  than  almost  any  other 
measures  employed.    Prolonged  sojourn  at  the  various  mineral  springs  is  of 
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distinct  benefit,  both  on  account  of  the  change  of  air  and  scene,  and  on  account 
of  the  careful  diet  which,  in  some  places  at  least,  is  prescribed  and  enforced. 
The  action  of  the  water  is  of  least  importance,  although  a  decided  factor  in 
suitable  cases. 

(2)  Medicinal  treatment. — This  may  be  classified  into  measures  intended  (a) 
to  supply  the  deficient  chemical  elements  of  the  digestive  secretions;  (6)  to 
restore  the  secretory  and  motor  power ;  (c)  to  prevent  fermentation  and  control 
special  symptoms. 

(a)  Since  in  chronic  gastritis  hydrochloric  acid  is  diminished  or  wanting, 
the  natural  indication  is  to  supply  this  want  by  the  administration  of  an  acid. 
By  no  means  all  cases,  liowever,  are  benefited  in  this  way,  and  proper  discretion 
must  be  employed,  since  a  predominance  of  certain  symptoms  may  demand 
other  treatment.  The  dilute  hydrochloric  acid  should  be  given  in  doses  of  6 
to  15  drops,  further  diluted  with  water,  shortly  after  eating.  It  is  often  given 
advantageously  in  combination  with  small  doses  of  quinine  and  strychnine  as 
follows : 

I^.  Quinise  sulph.,  gr.  xxx  ; 

Strychninge  sulph.,    '  gi'-  i  j 

Acid,  muriatic  dilut.,  f^ijss; 

Tr.  cardamomi  comp.,  fsijss  ; 

Aquse,  q.  s.  ad  f §iv. 

Dissolve  and  filter. 
Sig.  A  teaspoonful  in  water  after  meals. 

Nut  only  does  it  aid  in  the  digestion  of  food  by  its  own  action,  but  it  converts 
pepsinogen,  which  may  be  present,  into  pepsin,  and  thus  gives  it  an  opportunity 
to  exert  its  power.  It  is  also  an  antiseptic  and  prevents  fermentation.  It  is 
especially  indicated  where  there  is  evidently  a  difficulty  in  the  digestion  of 
albuminoids.  It  seems  questionable,  however,  whether  it  can  be  of  any  value 
in  cases  of  complete  gastric  atrophy,  since  it  is  then  unable  to  stimulate  the 
secretion  of  pepsin,  without  which  digestion  cannot  take  place. 

Pepsin  has  been  very  largely  given  in  chronic  gastritis.  It  is  doubtful 
whether  it  is  often  indicated,  since  the  hydrochloric  acid  administered  is  often 
all  that  is  needed.  Although  hydrochloric  acid  is  frequently  absent,  pepsin  is 
generally  present,  except  in  mucous  gastritis  and  atrophy  of  the  gastric  mucous 
membrane.  Should  an  examination  of  the  gastric  contents  show  an  absence 
of  digestive  power  even  after  sufficient  acidulation,  pepsin  should  be  given 
with  acid  three  times  a  day  after  meals. 

In  some  cases  pancreatin  may  be  administered  in  5-grain  doses  alone  or 
combined  with  bicarbonate  of  sodium.  It  is  indicated  where  it  is  desired  both 
to  digest  the  albuminoid  and  the  farinaceous  element  of  the  diet.  It  is  also  to 
be  selected  in  cases  of  distinct  atrophy,  since  in  this  condition  no  secretion  of 
pepsin  or  of  acid  can  be  expected.  Diastase  in  the  form  of  malt  extracts  of 
syrupy  consistence  is  very  serviceable. 

(6)  To  increase  the  glandular  and  motor  power  of  the  stomach,  the  cause 
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of  the  gastritis  is  to  be  removed  when  possible.  Such  constitutional  disturb- 
ances as  Bright's  disease,  venous  stasis  from  heart  disease,  antemia,  and  mal- 
nutrition of  any  sort  demand  treatment. 

The  best  means  of  direct  treatment  for  the  insufficient  glandular  activity  is 
the  employment  of  lavage.  This  is  especially  true  of  the  mucous  variety, 
since  the  great  abundance  of  mucus  in  this  form  of  gastritis  coats  the  lining  of 
the  stomach  and  the  food  ingested,  and  thus  interferes  with  the  production  of 
gastric  juice,  neutralizes  it  when  formed,  and  prevents  it  from  coming  into  con- 
tact with  what  has  been  eaten.  It  is  not  to  be  understood  that  it  is  desirable 
to  resort  to  lavage  promptly  in  all  cases.  On  the  contrary,  there  are  many 
instances  in  which,  after  the  institution  of  a  strict  diet  and  hygienic  regimen, 
the  symptoms  yield  promptly  to  suitable  remedies  without  recourse  having 
been  had  to  the  more  radical  measure  of  lavage.  But  where  in  spite  of  such 
treatment  the  gastritis  proves  obstinate  systematic  lavage  may  be  associated  with 
advantage.  The  washing  should  be  done  once  every  day  or  every  other  day, 
and  preferably  in  the  morning  while  the  patient  is  fasting.  If  there  be  much 
mucus,  a  weak  solution  of  bicarbonate  of  sodium  (3  per  cent.)  or  of  chlo- 
ride of  sodium  (1  per  cent.)  may  be  substituted.  For  excessive  fermentation 
the  washing  with  simple  water  may  be  followed  by  lavage  with  an  antiseptic 
solution,  as  of  boric  acid  or  diluted  carbolic  acid.  Instances  have  been 
reported,  however,  in  which  toxic  symptoms  ensued  from  the  use  of  antiseptic 
solutions,  particularly  when  allowed  to  remain  in  the  stomach. 

Where  the  symptoms  are  not  severe  enough  to  demand  lavage,  or  where  the 
patient  objects  to  the  treatment,  much  good  may  be  accomplished  by  drinking 
one  or  two  glasses  of  hot  water  a  half  hour  or  more  before  breakfast,  or  pos- 
sibly before  each  meal.  Alkaline  water  is  even  more  serviceable,  as  it  loosens 
the  mucus  more  effectually. 

The  application  of  electricity,  has  been  recommended,  but  is  of  questionable 
value  unless  applied  internally  in  the  form  of  faradism  by  means  of  an  Einhorn 
electrode.  Used  in  this  way  it  may  improve  the  tone  of  the  muscular  fibre  and 
stimulate  secretion.  It  is  obvious,  however,  that  the  treatment  is  so  unpleasant 
and  irksome  as  to  be  applicable  only  to  extreme  cases.  The  stomach,  pre- 
viously emptied,  should  be  filled  with  water  and  the  electrode  then  swallowed. 
The  electrode  is  attached  to  a  very  small  rubber  tube  through  which  a  wire 
runs  connecting  the  instrument  with  the  battery.  The  flat  external  electrode 
should  be  applied  to  the  epigastrium,  and  only  such  a  strength  of  current 
should  be  employed  as  can  be  felt  slightly.  Gentle  traction  on  the  rubber  tube 
removes  the  instrument  when  desired. 

Among  the  medicines  employed* to  stimulate  secretion  the  bitter  tonics  have 
long  held  an  important  place.  Various  experiments  made  with  them  have  led 
to  contradictory  results,  some  observers  maintaining  that  they  are  worthless, 
and  others  claiming  that  they  have  a  distinctly  positive  action.  Clinical  expe- 
rience has  shown  conclusively  their  value  in  properly  selected  cases.  Nux 
vomica  is  probably  the  most  useful,  though  quassia,  gentian,  ipecacuanha,  and 
condurango  are  also  of  service.    They  are  often  best  given  some  time  before 
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meals,  but  may  be  combined  with  hydrochloric  acid  and  given  after  eating, 
as  in  the  formula  given  above. 

Nux  vomica  has  an  action  apart  from  that  of  a  stomachic  in  that  it  espe- 
cially increases  the  muscular  tone  of  the  stomach. 

Inasmuch  as  the  production  of  hydrochloric  acid  depends  upon  the  ingestion 
of  chloride  of  sodium,  it  is  often  well  to  increase  the  amount  of  this  taken  in 
cases  of  chronic  gastritis,  since  the  acid  is  diminished  in  this  condition.  Nitrate 
of  silver  has  been  widely  employed.  It  is  one  of  the  most  reliable  remedies  in 
this  form  of  gastritis.  The  dose  and  mode  of  administration  must  vary  with 
the  special  indications  of  each  case.  It  may  be  given  in  solution  in  distilled 
water  on  an  empty  stomach  a  half-hour  before  meals  in  the  dose  of  gr.  to 
gr.  ^  :  or  in  pill  form,  (jither  before  or  after  meals,  and  alone  or  combined  with 
suitable  doses  of  belladonna,  nux  vomica,  or  ipecac.  Arsenic  is  frequently  of 
value,  and  in  the  chronic  gastritis  of  infants  is  one  of  the  most  serviceable 
remedies  at  our  command.  Orexin,  recommended  by  Penzoldt,  has  not  proved 
of  the  value  which  was  anticipated  for  it.  The  administration  of  bicarbonate 
of  sodium  or  some  other  alkali,  or  of  an  alkaline  water  a  half  hour  before  the 
meal  stimulates  the  secretion  of  the  gastric  juice.  This  is,  of  course,  at  first 
neutralized  by  the  alkali,  but  that  which  comes  later  is  greater  in  amount  than 
would  otherwise  have  been  produced.  Especially  to  be  recommended  are  the 
saline  and  alkaline  (non-laxative)  mineral  waters. 

Very  many  cases  are  so  annoyed  by  fermentation  and  consequent  flatulence 
that  treatment  must  be  primarily  directed  against  this  condition.  If  regulation 
of  the  diet  be  not  of  itself  sufficient  to  correct  the  trouble,  and  if  lavage  cannot 
be  employed,  relief  can  be  obtained  by  the  administration  of  such  aromatic  and 
antiseptic  drugs  as  creasote,  thymol,  the  essential  oils  and  oleoresins,  salol,  hy- 
dronaphthol,  bismuth,  and  naphthalin.  Bicarbonate  of  sodium  may  be  advan- 
tageously combined  with  an  aromatic,  and  the  addition  of  a  few  drops  of 
chloroform  adds  to  the  efficiency.  Such  a  combination  will  very  successfully 
relieve  abdominal  pain  and  distention,  and  prevent  acid  and  gaseous  eructations. 
Some  such  combination  as  the  following  is  often  of  value : 

Creasoti  (pure  beechwood).,  gtt.  xv  ; 

Sodii  bicarb.,  gr.  clx  ; 
Pulv.  acacise, 

Sacchari,  dd.  q.  s.  ; 

Sp.  Lavandulae  comp.,  f^ij  ; 

Aquse,  q.  s.  ad.  f^iv. — M. 
Sig.  A  teaspoonful  in  water  after  meals. 

Although  bicarbonate  of  sodium  given  in  this  manner  after  meals  is  theoret- 
ically improper,  the  clinical  results  are  frequently  most  satisfactory,  both  tem- 
porarily and  permanently.  Nevertheless,  it  would  be  better  to  depend  in  most 
cases  upon  hydrochloric  acid  for  an  antifermentative  action. 

Vomiting  may  be  treated  by  bismuth  alone  or  combined  with  aromatic 
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powder.  Creasote,  nitrate  of  silver,  salicylic  acid,  carbolic  acid,  cocaine,  hydro- 
cyanic acid,  and  chloroform  are  also  useful.  Vomiting  is  not  often  a  trouble- 
some symptom,  except  in  the  chronic  gastritis  of  infants. 

Constipation,  so  frequ&ntly  present  in  chronic  gastritis,  must  receive  efficient 
treatment.  As  far  as  possible  this  condition  should  be  remedied  by  hygienic 
measures.  Systematic  muscular  exercise  and  diaphragmatic  respiration ;  spong- 
ing with  cool  water ;  brisk  friction  and  massage ;  and  careful  regulation  of 
the  diet  will  often  suffice  to  restore  gradually  the  regular  activity  of  the  bowel. 
Many  dyspeptics  acquire  a  morbid  anxiety  as  to  the  state  of  their  bowels  which 
should  be  dispelled  by  encouraging  advice.  It  is  by  no  means  necessary  in  all 
cases  that  a  daily  evacuation  should  occur.  Laxatives  should  as  a  rule  be 
avoided  as  far  as  possible,  A  simple  enema  on  alternate  days  may  suffice  until 
with  the  relief  of  the  gastric  trouble  a  more  vigorous  tone  is  acquired  and 
renders  any  such  assistance  needless,  a  glass  of  hot  water  sipped  before  break- 
fast may  prove  adequate ;  or  its  action  may  be  aided  by  the  addition  of  a  tea- 
spoonful  of  common  salt  or  of  Carlsbad  salt.  These  simple  draughts  like  other 
mild  saline  mineral  waters  not  only  loosen  the  bowels,  but  at  the  same  time 
act  mechanically  by  washing  out  the  stomach.  The  employment  of  such  lax- 
ative waters,  containing  sulphate  of  sodium,  as  most  of  them  do,  must  not  be 
too  long  persisted  in,  nor  must  too  large  quantities  be  taken,  since  there  exists 
the  possibility,  especially  in  anaemic  and  nervous  subjects,  of  increasing  the 
symptoms  and  depressing  the  strength.  If,  however,  the  gastric  condition  be 
secondary  to  disease  of  the  intestine  or  liver,  much  good  may  be  expected  from 
the  laxative  salines. 


NEUROSES  OF  THE  STOMACH. 

Nervous  Dyspepsia. 

Definition. — Distressed  sensations  after  eating,  with  or  without  disturbance 
of  the  act  of  digestion,  depending  upon  functional  disorder  of  the  stomach. 

Synonyms. — Gastric  neurasthenia  ;  Atonic  dyspepsia.- 

Etiology  and  Pathology. — As  already  stated,  this  condition  is  so  allied  to 
forms  of  gastritis  in  many  of  its  syijiptoms  that  it  is  almost  impossible  to  dis- 
tinguish between  them.  There  exist  very  numerous  cases  in  which  the  nervous 
element  largely  dominates,  although  gastritis  of  mild  degree  is  actually  present. 
These  cases  are  best  placed  in  the  category  of  nervous  dyspepsia.  On  the  other 
hand,  the  disease  under  consideration  is  itself  a  complex  and  varying  condition, 
since  it  depends  upon  various  more  elemental  gastric  neuroses,  not  all  of  which 
are  present  in  any  one  case.  Thus  there  may  be  a  hy])ersecretion  of  gastric 
juice  or  a  hyperacidity  merely ;  or  there  may  be  diminution  of  its  secretion, 
or,  again,  more  or  less  loss  of  motor  power,  or,  finally,  some  sensory  disturb- 
ance of  the  organ.  It  is  consequently  impossible  to  give  any  one  clinical  picture 
which  will  illustrate  all  cases  of  nervous  dyspepsia. 
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Some  general  neurasthenic  manifestations  usually  precede  or  accompany  the 
gastric  symptoms,  indicating  that  the  cause  depends  largely  upon  a  neurotic 
constitution  or  upon  nervous  prostration.  Mental  or  bodily  exhaustion  of  any 
sort  may  produce  the  disease.  Among  these  causes  must  be  mentioned  pro- 
longed business  or  household  cares  and  anxieties,  sexual  excesses,  hysteria, 
and  the  neurasthenic  state  in  general.  Such  diseases  as  tabes  dorsalis  and 
affections  of  the  brain  may  be  accompanied  by  functional  disturbance  of  the 
stomach.  The  digestive  disorders  attending  chlorosis  and  anaemia  are  often 
of  the  class  of  nervous  dyspepsia. 

According  to  Leube,  three  forms  of  nervous  dyspepsia  are  to  be  dis- 
tinguished :  (a)  that  in  which  the  secretion  of  the  stomach  is  normal  in  qual- 
ity and  quantity ;  (h)  that  accompanied  by  diminution  of  acidity ;  (c)  that 
with  hyperacidity.  The  difference  in  pathological  condition  in  these  three 
forms  depends  upon  the  difference  in  secretion,  which  can  only  be  accurately 
determined  by  chemical  examination.  The  form  with  hypersecretion  or  hyper- 
acidity of  the  gastric  juice  is  a  Ci.  mparatively  common  one.  Hyperacidity  may 
depend  upon  hysteria  or  be  a  reflex  disturbance  from  the  presence  of  renal 
calculi  or  gall-stones.  The  condition  may  also,  though  rarely,  be  a  paroxysmal 
one,  and  may  then  be  entirely  independent  of  food.  It  may  be  the  result  of 
great  mental  excitement,  emotional  disturbance,  extreme  neurasthenia,  or  loco- 
motor ataxia.  The  relation  of  hyperacidity  to  gastric  ulcer  will  be  discussed 
later. 

Nervous  dyspepsia  associated  with  diminished  secretion  may  attend  neuras- 
thenia, hysteria,  and  sometimes  locomotor  ataxia.  Diminution  of  acidity  may 
also  be  observed,  as  already  stated,  in  cases  of  chronic  gastritis.  Its  occur- 
rence in  cancer  of  the  stomach  will  be  referred  to  again. 

Besides  the  changes  in  secretion  mentioned  no  pathological  anatomical  alter- 
ations are  present  in  nervous  dyspepsia.  f 

Symptomatolog-y. — The  symptoms  vary  to  a  considerable  extent.  There 
is  almost  always  discoverable  some  other  evidence  of  a  general  neurotic  condi- 
tion. As  regards  the  stomach  itself,  there  are  distress  and  uneasiness,  particu- 
larly after  eating,  and  yet  examination  with  the  tube  seven  hours  after  a  meal 
shows  the  stomach  to  be  empty,  digestion  having  been  completely  accomplished, 
as  it  should  normally  be  by  this  time.  This  test  is,  however,  not  to  be  entirely 
depended  upon.  The  patient  may  be  emaciated  and  anaemic  or  may  be  well 
nourished  and  apparently  robust.  Intestinal  symptoms  are  very  frequently 
associated  with  the  gastric  disturbance,  since  the  general  neurasthenic  condi- 
tion is  liable  to  involve  both  portions  of  the  tract.  Constipation  is  common  ; 
flatulent  distention  of  the  intestine  is  the  rule,  and  there  may  be  some  abdo- 
minal pain.  Malaise,  vertigo,  headache,  anorexia,  sleeplessness,  weakness, 
and  mental  depression  may  be  present.  In  tlie  form  of  nervous  dyspepsia, 
which  is  combined  with  hyperacidity,  there  is. a  burning,  gnawing  pain  in  the 
stomach,  thirst,  and  sometimes  sour  eructations,  and  even  vomiting  of  acid 
liquid  occurring  while  the  patient  is  fasting,  as,  for  instance,  during  the  night 
or  early  in  the  morning.    In  the  form  with  diminution  of  acidity  there  may 
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be,  according  to  Leube,  pronounced  symptoms  of  nervous  dyspepsia,  and  yet 
the  stomach  will  be  entirely  empty  of  food  seven  hours  after  ingestion. 

Diagnosis. — The  diagnosis  of  nervous  dyspepsia  from  other  forms  is  not 
always  easy.  The  fact  that  the  stomach  is  empty  seven  hours  after  eating  is 
a  strong  argument  in  favor  of  its  existence,  although  it  is  far  from  conclusive 
for  every  case,  since  the  presence  of  food  in  the  stomach  depends  not  only  upon 
the  degree  of  digestion  which  has  taken  place,  but  also  upon  the  existence  of 
atony  of  the  gastric  walls.  The  relative  amount  of  hydrochloric  acid  present 
is  of  no  value  from  a  diagnostic  point  of  view,  except  as  regards  the  form  of 
nervous  dyspepsia  with  which  we  may  have  to  do.  There  is  not  so  much  pain 
as  in  gastric  ulcer  or  cancer,  and  it  is  more  diffuse  in  character.  There  is  also 
not  the  very  great  localized  tenderness  present  in  ulcer.  Vomiting,  too,  is  not 
common  in  nervous  dyspepsia. 

But,  after  all,  the  conclusion  that  the  dyspepsia  is  of  nervous  origin  must 
usually  be  based  upon  the  general  history  of  the  case  and  the  aggregation  of 
symptoms  which  point  in  this  direction. 

Prognosis  and  Course. — The  course  and  prognosis  of  nervous  dyspepsia 
is  very  uncertain.  Some  cases  last  a  very  short  time  and  yield  readily  to 
treatment ;  others  at  last  recover,  and  still  others  are  absolutely  resistant. 
The  severity  of  the  symptoms  is  not  at  all  proportionate  to  the  obstinacy  to 
treatment. 

Treatment. — The  treatment  of  nervous  dyspepsia  must  be  directed  partly 
to  the  stomach  itself,  and  very  largely  to  the  general  condition  of  the  patient. 
The  use  of  tonic  measures,  such  as  change  of  air  and  the  administration  of 
iron,  quinine,  strychnine,  or  arsenic,  each  in  suitable  cases,  is  nearly  always 
indicated.  When  there  is  decided  general  neurasthenia  or  hysteria,  a  course 
of  rest-treatment  may  prove  most  eifectual.  Such  drugs  as  hydrocyanic  acid, 
bromide  of  potash,  cyanide  of  potash,  valerian,  and  nitrate  of  silver,  alone  or 
in  suitable  combination,  will  often  render  great  service.  Thus,  for  instance, 
there  may  be  given  after  meals  one  of  the  following  pills  : 

Argenti  nitratis,  gr.  iij  ; 

Ext.  belladonnse,  gr.  ij  ; 

Pulv.  ipecac,  gr.  xij  ; 

Ext.  glycyrrhiza,  q.  s. 

Ft.  mass  et  div.  in  pil.  xxvj. 
Sig.  Use  as  directed  ; 

and  two  hours  after  meals  from  one-half  to  one  teaspoonful  of  the  following 
in  water  : 

'Sf.  Acid,  hydrocyanic,  diluti,  fsj  ; 

Elix.  valerianatis  ammonise,  f^iij- — M. 

Sig.  As  directed. 

When  there  is  decided  increase  of  HCl  in  the  gastric  secretion,  it  is  often 
necessary  to  administer  an  alkali  to  relieve  the  heartburn  and  the  acid  eructa- 
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tion.  As  the  excess  of  hydrochloric  acid  interferes  with  the  digestion  of  starch, 
patients  with  this  form  of  nervous  dyspepsia  are  sometimes  benefited  by  using 
largely  albuminoid  diet.  Steaks  made  of  minced  beef,  barely  cooked,  are  well 
suited  for  this  purpose. 

It  is  very  important  to  relieve  the  constipation  which  so  frequently  attends 
the  disease,  but  it  is  not  advisable  to  administer  purgative  medicines.  The 
remarks  already  made  are  applicable  here  also.  The  cultivation  of  a  regular 
habit  of  evacuating  the  bowels  and  the  employment  of  food  of  a  slightly 
laxative  nature  are  often  efficient,  and,  when  not,  small  doses  of  cascara  will 
find  a  fitting  place. 

Gastralgia. 

Definition. — A  sudden,  severe  paroxysmal  pain  located  in  the  epigastrium, 
and  caused  by  irritation  of  the  sensory  filaments  of  the  gastric  nerves. 
Synonym.— Gastrodynia. 

Etiology. — The  numerous  different  causes  of  this  sensory  gastric  neurosis 
may  be  classified  in  several  groups.  In  all  cases  the  pain  is  the  result  of  a 
direct  or  reflex  irritation  of  the  gastric  filaments  of  the  pneumogastric  nerve. 
In  the  largest  class  of  cases  the  disease  is  a  functional  neurosis,  and  depends 
upon  some  general  condition,  as  neurasthenia,  ansemia,  certain  of  the  psychoses, 
and  disordered  menstruation,  especially  at  the  menopause.  This  form  of  gas- 
tralgia is  consequently  oftenest  seen  in  women,  since  they  are  the  most  frequent 
subjects  of  the  general  disorders  mentioned.  It  may,  however,  occur  in  men 
in  apparently  perfect  health  in  other  respects. 

Another  class  of  cases  depends  upon  some  distant  lesion  of  the  nervous 
system  to  which  the  affection  of  the  gastric  nerves  bears  only  the  relation  of  a 
secondary  reflex  disorder.  By  far  the  commonest  cause  of  this  nature  is  loco- 
motor ataxia,  which  produces  the  well-known  gastric  crises  through  involvement 
of  the  pneumogastric  centre  or  trunk.  Nevertheless,  these  crises  may  occasion- 
ally be  brought  about  by  other  diseases  which  involve  the  same  region. 

Still  another  series  of  cases  depends  upon  local  causes.  Here  is  to  be  placed 
the  gastralgia  I'esulting  from  hypersecretion  of  hydrochloric  acid  ;  for,  although 
the  prime  factor  is,  of  course,  a  neurosis,  the  actual  cause  of  the  pain  is  the  local 
irritation  of  the  terminal  filaments  of  the  pneumogastric  nerves  in  the  stomach 
by  the  acid.  Peptic  ulcer  and  cancer  may  produce  gastralgia,  as  may  less  severe 
lesions  of  the  gastric  mucous  membrane. 

The  excessive  use  of  tobacco  is  a  fruitful  cause  of  gastralgia.  Its  action  is 
partly  local,  especially  when  the  objectionable  habit  of  chewing  tobacco  is 
practised,  and  partly  indirect  through  the  effect  of  the  drug  on  the  nerves. 
The  excessive  use  of  coffee  and  tea  may  induce  gastralgia  in  the  same  way. 

Symptomatology. — The  symptoms  of  all  cases  are  tolerably  uniform  and 
quite  characteristic.  The  attack  is  paroxysmal,  and  not  infrequently  more  or 
less  periodical.  This  is  especially  true  in  gastric  ulcer,  in  which  pain  is  some- 
times liable  to  develop  at  night.  It  is  nearly  always  independent  of  the  inges- 
tion of  food,  though  not  invariably  so.   Salivation  or  a  sensation  of  discomfort 
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may  usher  it  in,  or  it  may  commence  very  suddenly.  In  well-marked  cases 
there  quickly  develops  an  intense  cutting  or  boring  pain  which  may  be  limited 
to  the  epigastrium  or  may  be  more  diffuse,  passing  around  the  lower  ribs  in 
the  intercostal  spaces  toward  the  back.  Sometimes  it  simulates  a  girdle  sen- 
sation, while  in  other  instances  it  extends  upward  over  the  sternal  region  and 
may  be  attended  by  some  pain  or  aching  in  one  or  both  arms.  Vomiting  is 
not  common,  excepting  in  the  gastralgia  of  tabes,  where  it  is  liable  to  occur. 
Ingestion  of  food  often  relieves  the  pain.  Moderate  pressure  on  the  epigas- 
trium may  give  relief,  while  deep  pressure  is  sometimes  painful.  The  attack 
may  disappear  slowly  or  suddenly,  and  may  leave  the  patient  exhausted  or 
at  least  relaxed.  Often  there  is  experienced  a  decided  sensation  of  hunger 
after  it.  The  attacks  may  be  severe  or  mild,  may  last  for  hours  or  a  very 
much  shorter  time,  and  may  occur  regularly  at  a  fixed  interval  after  each 
meal,  or  more  usually  only  once  a  day,  or  even  at  intervals  of  several  days  or 
several  weeks. 

Diagnosis. — The  diagnosis  is  often  a  matter  of  much  difficulty,  since  the 
causes  of  the  affection  are  so  varied.  The  existence  of  cancer  or  of  ulcer  must 
be  sought  for,  and  the  possibility  of  the  disease  depending  upon  locomotor 
ataxia  must  also  be  entertained.  In  all  such  cases  the  existence  of  other 
symptoms  besides  gastralgia  will  aid  in  the  diagnosis.  In  cases  dependent 
upon  functional  nervous  disturbance  of  the  stomach  the  slight  connection 
which  the  attack  has  with  eating  or  the  entire  absence  of  this  association  is  a 
very  notable  feature.  Sometimes,  however,  the  pain  is  relieved  by  eating,  and 
this,  too,  points  to  gastralgia,  although  not  absolute  proof  of  it.  The  exist- 
ence of  the  tobacco  habit  in  a  marked  degree  is  a  suggestive  fact.  The  associa- 
tion of  the  attacks  of  pain  with  symptoms  of  neurasthenia,  hysteria,  and  the 
like  indicates  their  gastralgic  nature. 

Prognosis. — This  depends  chiefly  upon  the  cause  and  the  possibility  of  its 
cure.  With  its  removal  the  gastralgia  disappears.  When  not  associated  with 
any  organic  condition  the  prognosis  is  usually  good. 

Treatment. — The  treatment  must  begin  with  the  detection,  and,  if  possible, 
the  removal,  of  the  cause.  Faulty  habits  of  eating  must  be  corrected.  If  any 
articles  capable  of  producing  the  disease  are  used  in  excess,  such  as  coffee,  tea, 
tobacco,  alcohol,  candy,  they  must  be  prohibited.  It  is  quite  useless  to  begin 
the  treatment  without  insistence  on  this  point.  It  is  often  desirable  to  lessen 
somewhat  the  amount  of  food  taken  at  each  meal,  and  to  secure  its  more  thorough 
mastication,  and  then  to  add  a  certain  amount  of  milk,  say  from  four  to  six 
ounces,  with  a  tablespoonful  of  lime-water,  to  be  taken  two  hours  after  meals  in 
advance  of  the  time  when  the  pain  is  to  be  feared.  The  general  condition  of  the 
patient  requires  careful  study,  and  much  the  same  treatment  is  required  as  has 
been  described  under  Nervous  Dyspepsia.  Arsenic  is  of  peculiar  value,  and 
when  the  mucous  membrane  of  the  stomach  is  not  irritable,  it  may  be  given 
in  ascending  doses,  and  often  acts  almost  in  a  specific  manner.  If  it  is  not  well 
borne,  nitrate  of  silver  or  valerianate  of  zinc,  with  small  doses  of  opium  and 
belladonna,  is  apt  to  be  effective.    In  either  case  bismuth  is  usually  desira- 
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ble  in  full  doses  two  hours  after  meals.  There  is  a  strong  teroptation  to  resort 
to  opium  or  morphine  for  the  relief  of  pain ;  but  as  the  opium  habit  is  readily 
formed  in  such  cases,  its  use  should  be  carefully  guarded.  Cocaine  is  some- 
times of  service,  and  Hoffman's  anodyne  has  long  been  used  to  relieve  gas- 
tralgic  pain.  Hydrocyanic  acid,  alone  or  with  valerin,  may  avei't  the  attacks 
and  gradually  improve  the  condition  of  the  affected  nerves.  Chloroform  in 
doses  of  from  5  to  10  drops  is  frequently  useful.  In  case  of  a  severe  attack, 
the  more  prompt  of  these  remedies  must  be  tried,  and,  if  relief  be  not  obtained, 
chlorodyne  or  morphine  must  be  administered.  Ice  maybe  swallowed  or  cold 
compresses  or  mustard  plasters  be  placed  over  the  epigastrium. 

The  local  application  of  the  galvanic  current,  uninterrupted  or  slowly 
interrupted,  has  proved  valuable  even  in  obstinate  cases ;  the  negative  pole 
may  be  placed  over  the  lumbar  spine  and  the  positive  upon  the  epigastrium 
or  within  the  stomach  itself.  Repeated  light  contacts  with  the  thermo- 
cautery over  the  spine  and  gastric  region  often  aid  greatly  in  effecting  a 
cure. 

Bulimia. 

This  is  a  sensory  gastric  neurosis  which  may  be  defined  as  a  pathologically 
increased  sense  of  hunger.  It  is  sometimes  a  symptom  of  certain  organic  affec- 
tions of  the  stomach  and  sometimes  an  independent  neurosis.  It  may  be  wit- 
nessed in  some  cases  of  exophthalmic  goitre,  chronic  gastritis,  gastric  ulcer  with 
hyperacidity,  hysteria,  pregnancy,  hypochondriasis,  psychoses,  phthisis,  and 
diabetes.  It  is  occasionally  a  symptom  of  the  presence  of  intestinal  parasites, 
as  of  the  tape-worm. 

The  intense  hunger  may  appear  periodically  at  intervals  of  perhaps  a  few 
weeks,  or  may  come  on  shortly  after  nearly  every  regular  meal.  The  attack  is 
characterized  by  sensations  of  intense  hunger  accompanied  by  pallor  and  faint- 
ness  which  begin  to  pass  away  as  soon  as  eating  or  drinking  is  commenced. 

In  the  way  of  treatment  the  remote  cause  must  be  sought  in  every  case 
and  removed  when  possible.  Remedies  may  also  be  administered  with  the  in- 
tent of  quieting  the  nervous  centres  presiding  over  the  sensation  of  hunger.  Tiie 
bromides  are  useful  for  this  purpose,  as  are  valerian,  zinc,  and  similar  drugs. 
Opium  and  belladonna  may  likewise  be  administered.  Arsenic  may  be  of 
value,  and  the  local  effect  of  cocaine  is  sometimes  beneficial. 

ACORIA. 

By  acoria  is  indicated  an  absence  of  the  sense  of  satisfaction  after  eating. 
It  may  be  combined  with  bulimia  or  with  anorexia.  The  patient,  whether 
eating  much  or  little,  does  not  feel  satisfied,  and  cannot  tell  by  his  sensations 
whether  he  has  had  enough. 

The  condition  may  be  occasional  only  or  persistent.  Its  occurrence  is 
always  combined  with  evidences  of  hysteria  or  neurasthenia.  It  is  a  distinct 
affection  from  bulimia,  since  in  this  latter  the  patient  has  intense  hunger  and 
eats  largely  until  satisfied,  while  in  acoria  there  may  or  may  not  be  real  hunger, 
but  the  sense  of  satisfaction  never  comes  with  eating. 
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Treatment  must  be  directed  to  the  nervous  condition  present.  The  inges- 
tion of  a  definite  amount  of  food  should  also  be  advised,  in  order  that  the 
stomach  shall  become  accustomed  to  the  presence  of  a  certain  fixed  quantity. 

Nervous  Anorexia. 

This  is  another  sensory  gastric  neurosis  which  is  characterized  by  extreme 
loss  of  appetite,  lasting  for  weeks  or  months.  There  may  even  be  an  intense 
disgust  for  food.  It  is  associated  with  hysteria,  neurasthenia,  or  psychoses, 
while  at  the  same  time  there  is  no  evidence  of  any  organic  gastric  affection. 
The  anorexia  may  vary  much  in  intensity.  In  some  cases,  especially  in  the 
insane,  it  may  be  so  obdurate  that  there  may  be  a  fatal  issue. 

The  treatment  must  be  primarily  that  of  the  general  cause,  and  second- 
arily must  consist  in  the  administration  of  the  various  tonics  and  stomachics. 
Orexin  may  be  tried.  Gentian  and  cinchona,  alone  or  in  combination  with 
hydrochloric  acid,  are  sometimes  useful. 

Nervous  Vomiting. 

Nervous  vomiting  is  a  condition  which  is  of  both  frequent  occurrence  and 
of  great  difficulty  to  control.  It  does  not  depend  upon  any  anatomical  lesion 
of  the  stomach.  It  is  a  motor  neurosis,  the  result  of  a  disturbance  of  the 
nervous  centres  which  control  the  act  of  vomiting.  This  disturbance  may  be 
direct  or  reflex.  Among  its  causes  are  organic  lesions  of  the  kidneys,  liver, 
brain,  spinal  cord,  and  uterus.  It  may  occur,  for  example,  in  Bright's  dis  - 
ease ;  renal  calculi  and  abscesses ;  biliary  calculi  and  abscesses  of  the  liver ; 
meningitis,  and  in  tumors,  abscesses,  and  haemorrhages  of  the  brain.  Nervous 
vomiting  is  seen  in  the  crises  of  tabes  dorsalis,  not  infrequently  accompanies 
uterine  diseases,  and  is  a  well-known  attendant  upon  pregnancy. 

Apart  from  the  existence  of  gross  anatomical  changes  as  causes  of  nervous 
vomiting,  the  disorder  is  seen  in  migraine  and  in  sea-sickness.  Neurasthenia 
is  a  cause  of  nervous  vomiting,  and  hysteria  is  a  very  frequent  one.  Cases  of 
periodic  vomiting  apparently  of  the  nature  of  a  neurosis  have  been  described 
by  Leyden  and  are  not  rare. 

The  symptoms  of  nervous  vomiting  differ  from  those  of  other  forms  in  that 
there  is  seldom  much  nausea  or  retching.  Ejection  of  the  food  is  liable  to 
occur  soon  after  eating.  In  some  hysterical  cases  apparently  all  food  is  vomited 
almost  at  once  after  it  is  taken,  while  in  other  cases  only  certain  kinds  of  nour- 
ishment are  rejected.  Generally  the  patients  suffer  little  disturbance  of  nutri- 
tion and  the  disease  is  not  serious.  This  is  particularly  true  of  the  hysterical 
form.    Sometimes,  however,  much  emaciation  follows  and  death  may  occur. 

The  treatment  is  to  be  directed  against  the  primal  cause  of  the  affection. 
In  other  respects  it  is  to  be  carried  out  on  the  line  already  indicated  for  gastric 
neuroses. 

Nervous  Eructation. 

This  is  a  motor  neurosis  which  is  entirely  independent  of  abdominal  fer- 
mentative changes,  since  the  gas  expelled  is  both  odorless  and  tasteless.    It  is 
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especially  common  in  hysterical  cases,  although  occasionally  seen  in  neuras- 
thenics as  well.  The  gas  probably  consists,  in  part  at  least,  of  air  which  has 
been  swallowed.  There  is  present  without  much  doubt  an  increased  con- 
tractility of  the  stomach  with  a  firm  closure  of  the  pyloric  sphincter.  As 
a  result  of  this  the  air  is  expelled  through  the  oesophagus  in  very  large 
quantities.    In  some  cases  it  comes  from  the  oesophagus  alone. 

Regurgitation. 

This  consists  of  the  involuntary  rising  of  portions  of  food  into  the  pharynx, 
or  even  into  the  mouth,  whence  they  are  expectorated.  It  is  unattended  by 
nausea.  The  causes  and  treatment  are  the  same  as  those  of  rumination,  from 
which  it  differs  in  that  the  food  is  not  re-chewed  and  re-swallowed,  but  is  spit 
out,  if  it  rises  as  high  as  the  mouth  at  all. 

Rumination. 

Rumination,  or  merycismus,  is  a  rare  neurosis  which  has  long  been  recog- 
nized, and  in  which  the  patients  regurgitate  and  remasticate  and  again  swallow 
the  food.  The  condition  is  oftenest  seen  in  neurasthenic,  hysterical,  insane,  or 
epileptic  individuals,  but  not  always  in  these  alone.  Instances  of  its  inherit- 
ance are  on  record,  as  also  of  the  acquiring  of  the  habit  by  imitation.  It  may 
occur  at  any  age  and  in  any  station  of  life.  In  most  cases  there  is  no  anatom- 
ical alteration  of  the  stomach  or  oesophagus  or  any  permanent  dilatation  of  the 
cardia.  In  a  few  instances  dilatation  of  the  stomach  has  been  found  and  in  a 
few  others  a  sacculated  distention  of  the  oesophagus  near  its  lower  end.  There 
may  be  a  temporary  relaxation  of  the  cardia  at  the  time  regurgitation  takes 
place.  Changes  in  the  gastric  secretion  have  been  found  in  some  instances,  but 
this  varies  in  different  cases. 

The  food  is  regurgitated  at  a  variable  time  after  eating.  The  various  in- 
gredients of  the  meal  may  be  indistinguishably  mingled  or  the  taste  of  different 
articles  may  predominate  in  different  mouthfuls  regurgitated.  The  patient  may 
have  no  control  whatever  over  the  rumination,  or  may  be  able  to  bring  it  on  at 
will.  The  effort  to  suppress  it  is  painful.  Nutrition  may  be  seriously  inter- 
fered with,  or  the  disease  may  last  for  years  and  affect  the  health  not  at  all. 

The  best  treatment  is  an  earnest  effort  by  the  patient  to  resist  the  inclina- 
tion and  the  prompt  swallowing  of  the  regurgitated  masses  without  rechcwing 
them.  Any  other  palpable  defect  of  digestion  should  be  rectified  and  evidences 
of  nervous  disturbance  combated. 

Atony  of  the  Stomach. 

Atony  of  the  stomach,  or  gastric  insufficiency,  as  it  is  also  called,  is  a  neu- 
rosis to  which  reference  is  made  elsewhere,  since  it  may  attend  other  patholog- 
ical gastric  conditions,  whether  organic  or  functional.  Although  so  frequently 
associated  with  other  states,  it  occurs  also  as  a  distinct  affection  independently 
of  any  secretory  disturbance.  It  may  occur  as  a  primary  neurosis  wliose  seat 
is  either  in  the  central  nervous  system  or  in  the  stomach  itself,  and  it  may 
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cause  various  dyspeptic  symptoms,  and  even  be  finally  productive  of  gastrec- 
tasia,  as  the  result  of  the  food  remaining  too  long  in  the  stomach.  It  is,  indeed, 
one  of  the  factors  in  the  production  of  the  dilatation,  whatever  the  other  causal 
conditions  may  be. 

On  the  other  hand,  this  motor  neurosis  may  be  secondary  to  functional, 
secretory,  or  organic  atfeetions  of  the  viscus. 

The  treatment  will  be  again  spoken  of  under  the  heading  of  Dilatation  of 
the  Stomach.  Such  drugs  as  strychnine  may  be  expected  to  increase  the  motor 
power,  while  at  the  same  time  such  other  methods  will  be  required,  both 
dietetic  and  medicinal,  as  will  prevent  too  long  continuance  of  food  in  the 
stomach.    Lavage  is  a  most  important  measure  which  is  often  required. 

Pneumatosis. 

By  this  term  is  indicated  a  great  distention  of  the  stomach  with  gas,  the 
result  of  a  primary  gastric  neurosis.  It  may  be  either  intermittent  or  persist- 
ent. A  secondary  distention  may  occur  in  various  intestinal  and  gastric  dis- 
orders, especially  in  gastrectasia,  but  this  is  not  properly  included  here.  The 
condition  is  supposed  to  be  the  result  of  a  spasmodic  contraction  of  both 
pyloric  and  cardiac  sphincters. 

The  symptoms  are  a  sensation  of  great  distention  in  the  epigastrium,  and 
sometimes  dyspnoea  and  prseeordial  pain.  Relief  follows  the  expulsion  of  the 
gas.  The  disease  must  be  diagnosticated  from  distention  of  the  transverse 
colon  and  from  distention  in  organic  gastric  diseases. 

Treatment  is  to  be  directed  against  the  general  nervous  condition,  and 
should  include  the  use  of  bromides  and  drugs  of  this  class. 

Peristaltic  Unrest. 
Tormina  ventriculi,  or  peristaltic  unrest,  first  described  by  Kussmaul,  is  a 
condition  of  increased  peristalsis  of  the  stomach.  The  movements,  which  pass 
from  left  to  right  and  are  distinctly  perceptible  through  the  abdominal  wall, 
are  accompanied  by  gurgling  sounds  and  by  most  annoying  subjective  sen- 
sations, although  not  by  actual  pain.  The  movements  are,  as  a  rule,  most 
marked  after  eating.  They  may  be  increased  by  nervous  excitement  or  may 
sometimes  be  made  to  cease  entirely  by  the  same  means.  The  condition  is 
oftenest  associated  with  gastrectasia.  It  is  generally  seen  combined  with  unrest 
of  the  intestines,  particularly  of  the  duodenum. 

Antiperistaltic  Unrest. 
Antiperistaltic  unrest  has  been  described  by  Glax  and  others.   In  this  state 
the  peristaltic  movements  are  reversed.    When  this  is  combined  with  an  anti- 
peristalsis  of  the  intestines,  as  has  sometimes  been  the  case,  scybalje,  or  colored 
enemata,  have  been  discharged  from  the  mouth. 

Incontinence  of  the  Pylorus. 

In  this  condition  the  pylorus  remains  open  during  the  period  of  digestion,  a 
time  at  which  it  should  be  closed.    The  disorder  may,  of  course,  result  from 
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carcinomatous  or  cicatricial  involvement  of  the  pylorus,  causing  rigidity  with- 
out stenosis,  or  through  some  other  mechanical  interference.  A  purely  neurotic 
form  of  incontinence — the  only  one  to  which  reference  is  here  made — has  been 
described  by  Epstein,  but  is  certainly  rare.  It  has  often  seemed  to  me  that  this 
condition  might  be  present  in  cases  of  nervous  dyspepsia  where,  speedily  after 
the  ingestion  of  food,  there  develops  intestinal  peristalsis  and  unrest  soon  fol- 
lowed by  imperfectly  digested  stools.  Although  the  failure  of  the  effort  to 
distend  the  stomach  artificially  with  gas  may  be  looked  upon  as  an  indication 
of  pyloric  incontinence,  yet  this  symptom  is  not  very  reliable,  and  there  exist, 
in  fact,  no  means  of  making  a  positive  diagnosis. 

Spasm  of  the  Cardia. 

This  consists  of  a  paroxysmal  or  persistent  closure  of  the  oesophageal  open- 
ing of  the  stomach.  Its  cause  is  not  known,  except  that  it  occurs  in  neuro- 
pathic persons  and  seems  to  attend  such  nervous  disturbances  as  mental  affec- 
tions, neuralgia,  palpitation  of  the  heart,  pregnancy,  irritation  from  worms, 
and  the  like.  It  may  also  come  on  in  cases  of  gastritis  and  of  gastric  cancer.  In 
the  paroxysmal  form  there  is  a  painful  sense  of  constriction  in  the  region  of  the 
stomach  with  tympanitic  distention  ;  the  condition  disappearing  with  belching 
of  gas  in  considerable  quantities.  In  the  chronic  form  there  is  especially 
marked  an  obstruction  to  deglutition,  chiefly  of  solid  food.  The  introduction 
of  the  stomach-tube  shows  the  situation  of  the  spasm  to  be  at  the  cardia. 

The  diagnosis  of  the  paroxysmal  spasm  is  easy  when  the  periodicity  of 
the  symptoms  and  the  presence  of  general  nervous  phenomena  are  born  in 
mind.  The  recognition  of  the  chronic  spasm  is  more  difficult  since  the  affec- 
tion may  simulate  cancer  of  the  cardia.  The  presence  of  general  nervous 
symptoms  and  the  fact  that  a  thick  sound  passes  with  no  more  difficulty  than 
a  thin  one  point  to  the  existence  of  cardiac  spasm. 

The  treatment  consists  of  the  systematic  employment  of  firm  sounds  of 
sufficiently  large  size  and  in  the  internal  administration  of  nervines. 


NON-INFLAMMATORY  ORGANIC    DISEASES    OF  THE 

STOMACH. 

Simple  Gastric  Ulcer. 

Definition. — A  more  or  less  round  or  oval,  sharply  cut,  and  usually  single 
ulcer,  which  penetrates  the  mucous  lining  and  sometimes  the  entire  thickness 
of  the  gastric  wall,  and  which  is  due  to  the  action  of  the  gastric  juice  upon  a 
portion  of  the  mucous  membrane  whose  nutrition  has  been  interfered  with. 

Synonyms. — Peptic  ulcer  ;  Ulcus  ventriculi ;  Rodent  ulcer ;  Penetrating 
ulcer ;  Chronic  eroding  gastric  ulcer  ;  Round  ulcer  of  the  stomach. 

Etiology. — The  disease  is  more  frequent  tlian  the  clinical  symptoms  would 
indicate,  since  autopsies  reveal  the  pi'esence  of  an  open  ulcer  or  of  a  scar  in 
many  instances  in  which  no  diagnosis  was  made  during  life.  Statistics 
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show  that  in  about  5  per  cent,  of  all  autopsies  there  are  ulcers,  open  or  ci- 
catrized, the  latter  being  three  times  as  common  as  the  former.  Females  are 
attacked  twice  as  often  as  males.  The  disease  is  commonest  between  the  ages 
of  twenty  and  forty  years,  although  it  has  been  oVjserved  occasionally  in  infants 
and  children.  Race  appears  to  exert  some  influence,  the  lesion  having  been 
found  in  13  per  cent,  in  a  series  of  autopsies  in  Copenhagen  and  in  only  2.7 
per  cent,  in  a  series  in  Berlin.  These  differences  may  depend  upon  the  nature 
of  the  food  eaten.  Occupation  is  a  powerful  factor.  Shoemakers,  tailors, 
and  weavers  are  prone  to  it,  possibly  as  the  result  of  direct  injury  to  the 
stomach  in  the  pursuit  of  their  trades;  and  housemaids,  especially  female 
cooks,  are  likewise  particularly  liable  to  it.  In  states  of  impoverishment  of 
blood,  as  in  chlorosis  and  in  anaemia  of  various  kinds,  ulcer  is  apt  to  develop. 
Insufficient  food  also  appears  to  act  as  a  cause.  In  a  few  instances  extensive 
burns  of  the  skin  have  been  followed  by  gastric  ulcer,  while  diseases  of  the 
heart  and  blood-vessels  have  repeatedly  been  associated  with  it. 

Pathogenesis. — The  method  of  production  of  a  gastric  ulcer  has  been 
much  discussed,. and  many  experiments  upon  animals  have  been  made  in  the 
effort  to  understand  it  fully.  As  a  result  of  all  studies  it  would  appear  that 
at  least  two  factors  are  required  to  produce  the  lesion,  these  being — (1)  an 
interference  with  the  nutrition  of  a  small  portion  of  the  gastric  mucous  mem- 
brane, with  either  (2)  the  action  upon  this  area  of  the  hyperacid  gastric  juice, 
or  (3)  some  alteration  in  the  composition  of  the  blood. 

Virchow  advocated  the  theory  that  the  primary  lesion  was  the  plugging  of 
an  artery  of  the  part  by  a  thrombus  or  embolus,  as  a  result  of  which  an 
infarct  was  produced.  It  is  in  this  way  that  heart  disease  would  take  its  part 
in  the  formation  of  the  gastric  ulcer.  So  also  other  lesions  of  the  gastric 
mucous  membrane  may  be  the  primary  cause  of  an  ulcer,  among  them  being 
mechanical  or  thermal  irritation,  circumscribed  stasis  in  the  circulation,  local 
haemorrhages  from  congestion,  and  the  like.  In  the  same  category — viz.  that  of 
local  interference  with  nutrition — maybe  placed  the  production  of  gastric  ulcer 
by  microbes.  Several  investigators  have  claimed  this  microbic  origin,  and  have 
succeeded  in  producing  a  lesion  in  animals  by  the  subcutaneous  injection  of  cul- 
tures.   Either  an  embolus  or  a  direct  invasion  by  the  microbes  is  said  to  result. 

None  of  these  causes  alone,  however,  can  produce  a  persistent  gastric  ulcer, 
for  experience  has  shovvn  that  ulcers  artificially  produced  in  animals  heal  with 
remarkable  rapidity,  while,  on  the  other  hand,  so  many  individuals  are  exposed 
to  lesions  from  hot  food,  blows  on  the  epigastrium,  and  the  like  that,  could 
these  suffice  to  produce  the  disease,  ulcers  should  be  many  times  more  frequent 
than  experience  shows  them  to  be. 

The  theory  was  advanced  by  Pavy  that  for  the  production  of  gastric  ulcer 
a  diminished  alkalinity  of  the  blood  was  necessary,  as  a  result  of  which  the 
gastric  juice  was  permitted  to  digest  portions  of  the  mucous  membrane. 
There  are  serious  objections  to  this  view,  although  the  fact  that  anaemia  and 
chlorosis  both  possess  a  diminished  alkalinity  and  predispose  to  ulcer  indicates 
that  it  may  possibly  serve  as  a  partial  explanation.    At  any  rate,  some  change 
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in  the  normal  constitution  of  the  blood,  as  a  result  of  which  the  cells  are, 
perhaps,  insufficiently  nourished,  is  certainly  a  predisposing  factor. 

More  recent  studies,  among  which  those  of  Riegel  may  perhaps  be  espe- 
cially mentioned,  have  discovered  the  important  fact  that  in  very  many  cases  of 
gastric  ulcer  there  is  a  decided  hyperacidity  or  hypersecretion  of  the  gastric  juice. 
The  claim  was  then  made  that  hyperacidity  was  an  essential  factor  in  the  pro- 
duction of  ulcer.  This  does  not,  however,  appear  to  be  the  case  since  ulcer  may 
be  present  without  this  hyperacidity  or  may  fail  to  develop  even  when  it  exists. 

The  conclusion  may  be  drawn  that  the  first  and- the  essential  step  in  the 
formation  of  a  gastric  ulcer  probably  is  the  ])roduction  of  some  distinct  local- 
ized lesion  of  the  gastric  mucous  membrane  in  some  of  the  ways  mentioned. 
Upon  the  spot  thus  injured  a  hyperacid  gastric  secretion  constantly  acts, 
whether  or  not  the  condition  of  the  blood  is  also  altered ;  while  in  other  cases 
the  altered  character  of  the  blood,  as  seen  in  chlorosis  and  the  like,  permits 
even  a  normally  acid  gastric  juice  to  act  upon  the  mucous  membrane  in  a 
destructive  manner  not  otherwise  possible.  In  many  cases  probably  both 
secondary  factors  are  simultaneously  in  action. 

Patholog-y. — Though  sometimes  multiple,  the  ulcer  is  single  in  the  great 
majority  of  cases.  In  one  case  reported  by  Berthold  34  ulcers  were  found. 
The  lesion  is  usually  situated  on  the  posterior  wall  of  the  pyloric  portion  of 
the  stomach  near  the  lesser  curvature.  It  varies  in  diameter  from  half  an 
inch  to  two  inches,  although  it  may  be  larger  or  much  smaller  than  these 
dimensions.  The  shape  of  the  ulcer  is  usually  round  or  oval,  although  it  is 
sometimes  irregular.  It  is  generally  somewhat  funnel-form,  with  sharply-cut 
edges,  giving  at  first  the  well  known  "  punched-out "  appearance;  but  as  it 
grows  older  the  walls  become  indurated  and  thickened.  The  floor  of  the  ulcer, 
though  usually  smooth,  varies  in  character  and  appearance  with  the  depth  to 
which  the  destruction  has  penetrated.  It  may  even  consist  of  some  tissue  ex- 
ternal to  the  stomach  if  perforation  and  adhesive  inflammation  have  taken  place. 

Microscopic  examination  shows  that  the  process  is  a  necrosis  and  not  a  true 
ulceration.  The  parts  surrounding  tlie  ulcer  are  made  of  broken-down  i-ed 
blood-corpuscles,  granular  material  and  cells  which  stain  but  poorly,  together 
with  fibrin,  hyaline  masses  and  scattered  red  blood-cells  in  the  parts  a  little 
more  removed.  As  the  ulcer  grows  older  a  small-celled  infiltration  takes 
place  about  it,  showing  a  tendency  to  repair ;  and  as  healing  takes  place 
fibrous  tissue  forms  in  the  walls  and  floor,  and,  contracting,  leaves  a  smooth, 
stellate,  white  scar  with  the  mucous  membrane  puckered  about  it.  When  the 
patches  are  small,  the  edges  of  the  mucous  membrane  may  be  so  a]>proximated 
by  the  contraction  that  the  scar  is  scarcely,  if  at  all,  visible.  If  the  ulcer  has 
been  large,  the  cicatricial  contraction  may  cause  various  deformities.  Thus,  if 
near  the  pylorus,  stenosis  may  be  produced  with  couse(]uent  gastrectasis,  or  an 
hour-glass  contraction  may  result  from  the  cicatrization  of  a  series  of  ulcers 
extending  around  the  stomach  in  the  form  of  a  girdle. 

Sometimes  there  is  no  tendency  to  healing,  but  a  steadily  progressing  corro- 
sion goes  on  until  the  coats  of  the  stomach  are  perforated.    A  circumscribed 


SIMPLE   GASTRIC  ULCER. 


763 


adhesive  peritonitis  often  develops  in  advance  of  the  necrotic  process,  attach- 
ing the  stomach  to  surronnding  organs  and  preventing  immediate  rupture  of 
the  ulcer  into  the  peritoneal  cavity.  Owing  to  the  usual  position  of  the  ulcer 
these  adhesions  are  commonest  with  the  pancreas  and  the  left  lobe  of  the  liver. 

The  results  of  perforation  are  very  varied.  Considerable  portions  of  the 
liver  or  spleen,  or,  to  a  less  extent,  of  the  pancreas  are  sometimes  eaten  away 
and  an  intraperitoneal  abscess  thus  formed.  Direct  opening  into  the  perito- 
neal cavity  at  once  causes  death  from  shock  or  from  an  intense  and  fatal  perito- 
nitis. If  the  opening  be  through  the  posterior  wall,  it  enters  the  lesser  peritoneum, 
and  may  thus  produce  a  subphrenic  pyopneumothorax.  Perforation  may  take 
place  into  the  pleura,  the  lung,  the  pericardium,  the  gall-bladder,  the  left  ventricle, 
the  colon  or  the  small  intestine,  or  through  the  skin  forming  a  fistula. 

Very  often  the  necrosis  extends  through  the  walls  of  some  blood-vessel 
and  produces  hfemorrhage,  which  may  be  quickly  fatal.  The  commonest 
cause  of  such  fatal  hfemorrhage  is  erosion  of  the  splenic  artery  by  an  ulcer 
in  the  posterior  wall  of  the  stomach.  Cases  of  ulcer  which  have  run  a 
chronic  course  are  most  liable  to  suffer  from  severe  hsemorrhage. 

A  considerable  number  of  cases  exhibit  at  the  autopsy  changes  in  the 
blood-vessels.  Embolism  in  the  arteries  supplying  the  affected  parts  has  been 
found  in  several  instances.  Thrombosis  of  arteries  or  veins  has  also  been 
observed,  as  has  diffuse  endarteritis  and  small  aneurisms  in  the  floor  of  the 
ulcers.  A  varicose  condition  of  the  veins  of  the  stomach  and  hyaline  degen- 
eration of  the  arteries  have  each  been  reported. 

Symptomatology. — The  symptoms  ai-e  somewhat  variable,  since  an  ulcer 
may  run  its  course  and  heal  without  presenting  any  clinical  evidences  what- 
ever, or  at  least  none  at  all  characteristic,  the  lesion  being  discovered  only  acci- 
dentally post-mortem.  In  other  cases  the  symptoms  may  be  very  vague,  and 
only  those  which  could  be  attributed  to  ordinary  dyspepsia.  In  still  other 
cases  a  profuse  haemorrhage  or  the  evidence  of  perforation  into  the  peritoneal 
cavity  is  the  first  sign  of  the  existence  of  an  ulcer,  and  in  still  others  symptoms 
more  or  less  characteristic  exist. 

The  cardinal  symptoms  are  peculiar  pain  in  the  epigastrium,  tenderness 
on  pressure,  hsemorrhage,  vomiting  and  other  evidences  of  dyspepsia  of 
varying  degrees  of  severity. 

Pain  is  one  of  the  most  constant  and  characteristic  symptoms  of  the  dis- 
ease, and  is  rarely  continuously  absent.  It  may  be  only  moderate  in  severity, 
and  be  but  a  gnawing,  burning  sensation  which  comes  on  during  the  night  or 
at  other  times  when  the  stomach  is  empty,  and  which  occasionally  is  dissipated 
by  taking  food.  A  more  characteristic  condition,  however,  is  the  development 
of  paroxysms  of  intense  pain  which  appear  a  few  minutes  after  eating  or  not 
for  a  couple  of  hours.  Too  hot,  too  cold  or  sour  articles  give  more  pain  than 
unirritating  ones.  The  pain  is  localized  in  a  small  spot  in  the  epigastrium  and 
is  oftenest  felt  at  or  just  below  the  xiphoid  cartilage. 

Very  frequently  severe  diffuse  gastralgia  is  combined  with  the  local  suffer- 
ing, and  the  pain  radiates  to  the  sides  and  shoots  through  to  the  back.  Here 
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it  may  be  experienced  in  the  right  shoulder  or  between  the  scapulae,  and  some- 
times lower  than  this,  and  is  often  a  little  to  the  left  of  the  spinal  column. 
The  attacks  of  pain  may  come  on  frequently  during  weeks  or  may  cease 
entirely  for  a  longer  period  of  time.  They  are  usually  made  worse  by  pres- 
sure, though  sometimes  eased  in  that  way,  and  are  generally  relieved  by  rest 
in  bed.  The  pain  may  at  times  be  brought  on  by  excitement,  exposure  to  cold 
and  fatigue.  In  the  intervals  between  the  attacks  there  is  often  experienced 
some  discomfort  or  even  a  dull  pain  in  the  epigastrium.  There  may  be  also 
a  sense  of  distention  and  of  oppression  after  eating,  this  being  due  to  the 
attendant  gastritis. 

Tenderness  on  pressure  is  a  very  common  symptom.  The  spot  of  tender- 
ness is  usually  quite  small,  and  is  oftenest  situated  just  below  the  xiphoid 
cartilage.  Patients  are  unable  to  wear  any  tight  clothes  about  the  waist. 
The  examination  must  be  conducted  with  care,  for  not  only  is  it  painfid  to  the 
patient,  but  also  not  devoid  of  danger.  If  the  ulcer  be  old  and  its  edges 
thickened,  a  sense  of  increased  resistance  over  a  small  area  or  much  more  rarely 
a  hard  mass  may  be  felt  during  the  examination.  The  presence  of  tenderness 
is  not  absolutely  diagnostic,  since  in  some  individuals  the  epigastrium  is  con- 
stantly tender  on  pressure. 

Haemorrhage  occurs  in  a  proportion  of  cases  which  has  been  variously  esti- 
mated as  from  one-fourth  to  four-fifths.  As  an  average  it  may  be  stated  that  it 
occurs  in  about  one-third  of  the  cases.  The  amount  of  blood  lost  may  be  slight 
or  very  large.  Generally  it  is  sufficient  in  quantity  to  be  vomited  while  still 
of  a  bright  red  color,  for  the  presence  of  a  large  amount  of  blood  in  the 
stomach  usually  induces  vomiting.  If  the  haemorrhage  be  small,  or  if  larger 
amounts  have  remained  some  time  in  the  stomach,  the  blood  may  be  vomited 
in  an  altered  form  and  may  be  in  reddish-brown  or  even  dark-brown  masses. 
Sometimes  all  the  blood  is  passed  by  the  stools,  and  this  may  occur  rarely  even 
when  the  lisemorrhage  has  been  large.  In  most  cases,  however,  if  much  blood 
be  vomited,  some  is  passed  by  stool  as  well.  The  blood  passed  from  the  bowel 
is  entirely  altered  in  character,  having  become  tarry  in  consistence  and  color. 

A  haemorrhage  may  be  followed  by  syncope  or  collapse,  or  even,  exceptionally, 
by  sudden  death.  The  development  of  syncope  stops  the  bleeding  temporarily, 
but  it  recurs  shortly,  and  the  process  may  continue  thus  interruptedly  during 
several  days  until  a  very  high  degree  of  angemia  with  its  attendant  symptoms 
is  produced,  or  until  even  death  takes  place.  If  the  haemorrhage  cease  and 
the  symptoms  of  anaemia  gradually  disappear,  there  is  still  the  great  prob- 
ability that  another  similar  attack  of  haematemesis  will  occur  after  an  interval 
more  or  less  prolonged,  although  recovery  sometimes  takes  place  after  a  single 
attack.  The  interval  between  the  attacks  may  be  but  a  few  days  or  may  be 
some  years.  Other  symptoms  of  ulcer,  and  especially  the  pain,  are  sometimes 
relieved  temporarily  by  the  occurrence  of  haemorrhage. 

Of  the  digestive  symptoms  present  in  gastric  ulcer,  the  most  common  is 
vomiting,  although  it  is  not,  of  course,  diagnostic  of  the  disease.  It  occurs 
most  frequently  after  taking  food,  and  is  often  such  a  troublesome  symptom 


SIMPLE  GASTRIC  ULCER. 


765 


that  the  nutrition  of  the  patient  is  seriously  interfered  with.  Frequently  every 
article  of  food  taken  is  vomited  shortly  afterward.  The  ejected  matter  generally 
contains  a  large  amount  of  hydrochloric  acid,  and  evidences  of  fermentation 
are  usually  absent.  The  vomiting  is  the  result  chiefly  of  a  direct  irritation 
of  the  ulcer  by  the  ingested  food. 

The  other  dyspeptic  symptoms,  often  best  seen  in  the  early  stages  of  ulcer 
before  they  are  masked  by  the  graver  ones  of  the  fully-developed  disease,  are 
disturbances  of  appetite,  indefinite  sensations  of  gastric  discomfort,  and  occa- 
sionally evidences  of  chronic  gastritis.  The  tongue  is  generally  clean  or  but 
slightly  coated,  and  is  sometimes  imusually  red.    Constipation  is  frequent. 

Among  the  general  symptoms  often  present  are  loss  of  weight,  which  results 
chiefly  from  inability  to  take  and  digest  sufficient  nourishment,  vertigo,  head- 
ache, depression  of  spirits,  oppression  in  breathing,  and  other  symptoms  depen- 
dent upon  dyspepsia.  Fever  is  not  present  in  gastric  ulcer  excepting  from 
some  complicating  inflammatory  process.  Amenorrhoea  is  a  very  common 
symptom  in  women,  and  the  frequency  of  ansemia  has  already  been  referred  to. 

Perforation  qf  an  ulcer  into  the  general  peritoneal  cavity  takes  place  in 
about  6.5  per  cent,  of  all  cases,  according  to  the  statistics  collected  by  Welch. 
It  may  be  brought  on  by  some  movement  or  by  taking  food,  and  is  much  com- 
moner in  women  than  in  men.  Its  occurrence  is  announced  by  the  develop- 
ment of  intense  pain.  Although  this  pain  is  generally  first  felt  in  the  epigas- 
trium, extending  thence  over  the  abdomen,  it  is  sometimes  referred  entirely  to 
other  parts.  Then  develop  collapse  and,  later,  distention  of  the  abdomen,  great 
sensitiveness  to  touch,  small,  rapid  pulse,  Hippocratic  face,  shallow  respiration, 
and  other  characteristic  symptoms  of  perforative  peritonitis. 

Complications  and  Sequels. — Chronic  gastritis  is  a  frequent  complication 
to  which  reference  has  already  been  made.  Perforation  has  already  been 
referred  to.  Pylephlebitis  is  an  important  complication,  leading  generally  to 
abscess  of  the  liver.  Parotitis,  presumably  of  septic  character,  may  develop. 
Chronic  peritonitis  may  also  occur.  Cancer  may  develop  in  the  edges  of  the 
ulcer.  Certain  of  the  symptoms,  as  amenorrhoea  and  perforation,  might  with 
equal  propriety  be  regarded  as  complications. 

Of  sequelae  the  most  important  is  dilatation  of  the  stomach  consecutive  to 
pyloric  stenosis,  the  result  of  cicatricial  contraction  of  the  ulcer.  Cirrhosis  of 
the  stomach  sometimes  follows  or  attends  ulcer. 

Diagnosis. — The  diagnosis  is  sometimes  easy,  sometimes  impossible.  It  is 
based  upon  the  occurrence  of  pain,  vomiting  and  haemorrhage.  When  all  the 
symptoms  occur  conjointly,  the  disease  can  scarcely  be  mistaken,  but  where 
this  is  not  the  case,  and  especially  where  haemorrhage  is  absent,  the  diagnosis 
must  remain  somewhat  uncertain.  The  points  of  distinction  between  ulcer 
and  cancer  of  the  stomach  will  be  considered  later. 

In  the  absence  of  haemorrhage  it  is  often  exceedingly  difficult  to  dis- 
tinguish between  gastric  ulcer  and  nervous  disorders  of  the  stomach.  Nervous 
dyspepsia  rarely  exhibits  the  intense  epigastric  pain  and  tenderness,  and  vom- 
iting is  not  common.    It  likewise  occurs  in  conjunction  with  other  nervous 
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symptoms.  Hyperacidity  of  the  gastric  juice  may  exist  in  each  condition. 
Nervous  vomiting  occurs  in  hysterical  or  neurasthenic  cases,  or  associated 
reflexly  with  some  definite  remote  organic  lesion.  There  is  also  less  pain  and 
tenderness. 

Usually  neither  of  these  diseases  can  be  confounded  with  gastric  ulcer, 
unless  the  symptoms  of  the  latter  be  very  ill  defined.  Nevertheless,  the  diag- 
nosis in  hysterical  cases  is  occasionally  wellnigh  impossible. 

Pui'ely  functional  gastralgia  often  simulates  gastric  ulcer  very  closely.  In 
the  former,  however,  there  is  not  the  localized  pain  and  tenderness  character- 
istic of  ulcer,  and  the  more  diffuse  pain  is  generally  lessened  by  pressure. 
Again,  the  ingestion  of  food  usually  brings  on  an  attack  of  pain  in  ulcer, 
while  it  relieves  the  pain  of  gastralgia.  To  this  rule,  however,  there  are 
exceptions.  Vomiting  is  not  so  frequent  in  gastralgia,  and  when  present  does 
not  relieve  pain  as  it  does  in  ulcer.  The  general  nutrition  may  be  well  pre- 
served in  either  disease,  but  is  more  apt  to  suflFer  in  ulcer.  In  ulcer  some  pain 
or  some  sensation  of  discomfort  is  liable  to  persist  between  the  paroxsyms, 
while  in  gastralgia  this  is  not  the  case.  The  accompanying  symptoms  and  the 
general  state  of  the  patient  are  frequently  an  index  of  the  nature  of  the  dis- 
ease, since  in  gastralgia  there  are  usually  present  evidences  of  hysteria,  neuras- 
thenia, or  neuralgic  affections,  while  in  ulcer  there  are  none  of  these,  but  chlo- 
rosis or  anaemia  are  common  in  female  patients.  Finally,  the  therapeutic  test 
is  of  value,  for  the  treatment  that  is  of  avail  in  one  is  useless  in  the  other. 

Duodenal  ulcer  simulates  gastric  ulcer  so  exactly  in  many  cases  that  the 
diagnosis  is  difficult  or  impossible.  Sudden  intestinal  haemorrhage  following 
severe  gastralgia  points  toward  a  duodenal  ulcer,  although  not  positive  proof 
of  it.  The  character  and  situation  of  the  pain  are  much  the  same  in  the  two 
diseases. 

Biliary  colic  may  sometimes  resemble  gastric  ulcer  in  so  far  as  the  pain  is 
concerned,  but  its  situation,  onset,  and  termination,  the  position  of  the  pain 
toward  the  right,  the  occurrence  of  jaundice,  and  the  occasional  enlargement 
of  the  liver  and  gall-bladder,  generally  render  the  diagnosis  easy. 

Chronic  gastritis  has  few  points  of  resemblance  to  ulcer.  There  are  no 
gastralgic  attacks  and  localized  pain,  while  there  are  flatulent  distention,  eruc- 
tations, and  similar  characteristic  symptoms. 

Prognosis  and.  Course. — The  course  of  the  disease  varies  greatly.  Some 
cases  are  very  acute,  fatal  perforation  or  haemorrhage  taking  place  early,  but 
the  great  majority  run  a  chronic  course.  Welch  desci'ibes  as  follows  a  number 
of  clinical  forms  illustrating  the  course  of  the  disease  in  diiferent  cases : 

"  1.  Latent  ulcers,  with  entire  absence  of  symptoms,  and  revealed  as  open 
ulcers  or  as  cicatrices  at  the  autopsy. 

"  2.  Acute  perforating  ulcers.  With  or  without  a  period  of  brief  gastric 
disturbance  perforation  occurs  and  causes  speedy  death. 

"  3.  Acute  haemorrhagic  form  of  gastric  ulcer.  After  a  latent  or  a  brief 
course  of  the  ulcer  profuse  gastrorrhagia  occurs,  which  may  terminate  fatally 
or  may  be  followed  by  the  symptoms  of  chronic  ulcer. 
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"  4.  Gastralgic-dyspeptic  form.  In  this,  which  is  the  most  common  form 
of  gastric  ulcer,  gastralgia,  dyspepsia  and  vomiting  are  the  symptoms.  Some- 
times one  of  the  symptoms  predominates  greatly  over  the  others,  so  that  Lebert 
distinguishes  separately  a  gastralgic,  a  dyspeptic,  and  a  vomitive  variety.  Gas- 
tralgia is  the  most  frequent  symptom. 

"  5.  Chronic  hsemorrhagic  form.  Gastrorrhagia  is  a  marked  symptom,  and 
occurs  usually  in  combination  with  the  symptoms  just  mentioned. 

"  6.  Cachectic  form.  This  usually  corresponds  only  to  the  final  stage  of  one 
of  the  preceding  forms,  but  the  cachexia  may  develop  so  rapidly  and  become  so 
marked  that  the  course  of  the  disease  closely  resembles  that  of  gastric  cancer. 

"  7.  Recurrent  form.  In  this  the  symptoms  of  gastric  ulcer  disappear,  and 
then  follow  intervals,  often  of  considerable  duration,  in  which  there  is  appar- 
ent cure,  but  the  symptoms  return,  especially  after  some  indiscretion  in  the 
mode  of  living.  This  intermittent  course  may  continue  for  many  years.  In 
these  cases  it  is  probable  either  that  fresh  ulcers  form  or  that  the  cicatrix  of  an 
old  ulcer  becomes  ulcerated. 

"  8.  Stenotic-  form.  By  the  formation  of  cicatricial  tissue  in  and  around 
the  ulcer  the  pyloric  orifice  becomes  obstructed  and  the  symptoms  of  dilatation 
of  the  stomach  develop." 

The  duration  varies  much.  In  some  cases  the  disease  lasts  from  twenty  to 
thirty  years,  but  it  is  a  question  in  these  whether  the  original  ulcer  persisted  or 
whether  new  ones  had  formed.  The  average  duration  is  from  three  to  five 
years.  An  ulcer  once  healed  sometimes  reopens,  so  that  relapses  may  occur 
either  in  this  way  or  by  the  formation  of  new  lesions.  Death  may  result  from 
perforation,  exhaustion,  haemorrhage,  chronic  anaemia  or  some  complication. 
Death  from  perforation  into  the  peritoneal  cavity  takes  place,  as  already  stated, 
in  about  6.5  per  cent,  of  all  cases.  Death  from  haemorrhage  occurs  in  from  3 
to  5  per  cent,  of  all  cases.  Probably  15  per  cent,  of  all  cases  of  gastric  ulcer 
are  fatal. 

The  prognosis  in  any  individual  case  is  difficult  to  make,  as  the  disease  is  so 
treacherous.  Naturally,  the  recent  cases  are  more  amenable  to  treatment  than 
those  in  which  the  ulcer  is  already  old  and  indurated.  The  occurrence  of 
severe  haemorrhage  makes  the  prognosis  grave,  since,  even  if  not  at  once  fatal, 
the  accident  is  so  liable  to  recur.  It  also  indicates  that  the  ulcer  is  already  deep. 
Perforation  is  almost  invariably  fatal. 

Treatment. — This  consists  primarily  in  the  employment  of  such  measures 
as  will  favor  the  healing  of  the  ulcer,  and  secondarily  in  such  symptomatic 
treatment  as  indications  call  for.  As  soon  as  the  diagnosis  is  made,  or  if  grave 
suspicion  of  the  existence  of  ulcer  is  justified,  the  patient  should  be  confined 
absolutely  to  bed.  For  the  first  few  days,  at  least,  alimentation  should  be 
entirely  rectal.  For  this  purpose  peptonized  foods  are  to  be  selected,  or 
such  substances  as  defibrinated  blood  or  other  blood  preparations.  Where 
vomiting  is  obstinate  it  may  be  necessary  to  limit  feeding  to  the  rectal  method 
for  a  considerable  time.  To  relieve  thirst  small  pieces  of  ice  may  occasionally 
be  sucked  or  swallowed. 
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Nourishment  by  the  mouth  may  generally  be  commenced  after  a  few  days. 
It  should  consist  of  the  lightest  and  most  digestible  food  given  frequently  in 
small  quantities.  Milk,  plain  or  peptonized,  buttermilk,  prepared  beef  foods 
of  various  kinds,  egg  albumin,  broths  and  the  like  are  suitable.  Considerably 
later,  as  the  case  improves,  the  dietary  may  be  extended.  This  should  not  be 
done  before  three  or  four  weeks.  Sweetbreads,  starchy  substances,  white  meat, 
of  chicken  and  eggs  may  now  be  tried.  Meantime  the  use  of  Carlsbad  water, 
recommended  by  Ziemssen,  may  be  commenced.  The  object  of  this  is  to  neu- 
tralize the  acidity  of  the  stomach  and  to  wash  its  contents  into  the  intestine, 
while  at  the  same  time  its  laxative  quality  relieves  constipation.  Half  a  pint  to 
a  pint  of  the  water  taken  hot  should  be  swallowed  slowly  once  a  day  in  the  early 
morning.  In  place  of  the  water  a  mixture  may  be  made  of  sulphate  of  sodium, 
five  ounces  ;  bicarbonate  of  sodium,  two  ounces  ;  chloride  of  sodium,  one  ounce. 
Of  this  a  heaped  teaspoonful  may  be  taken  in  a  pint  of  warm  water. 

When  vomiting  is  very  obstinate  and  all  food  is  rejected,  alimentation  must 
be  entirely  rectal ;  an  application  of  the  thermo-cautery  should  be  promptly 
made  at  the  epigastrium,  and  the  use  of  nitrate  of  silver  should  be  instituted. 
This  drug,  which  is  by  far  the  most  valuable  remedy  in  the  treatment  of  ulcer, 
may  be  given  in  pill  form  in  the  dose  of  one  quarter  of  a  grain  associated 
with  opium.  Other  measures  to  relieve  vomiting  are  the  swallowing  of  ice, 
the  administration  of  bismuth,  bismuth  and  morphine,  hydrocyanic  acid, 
chloroform,  champagne,  and  carbonated  water.  Morphine  hypodermically 
administered  is  often  very  useful.  Lavage  of  the  stomach  may  be  found  use- 
ful in  severe  or  persistent  cases,  warm  alkaline  water  being  employed  twice  a 
day.  The  method  is  not  without  some  danger,  yet  the  risk  is  slight  and  the 
advantages  often  great.  Sometimes  food  may  be  introduced  into  the  stomach 
through  the  tube  and  is  often  retained  only  when  given  in  this  way.  The 
tube  must  not  be  used  if  haemorrhage  has  recently  occurred.  It  is  best  to 
reserve  lavage  for  cases  in  which  other  treatment  for  vomiting  is  futile. 

For  the  relief  of  pain  it  is  at  times  necessary  to  use  morphine  hypodermic- 
ally,  but  the  great  danger  of  the  formation  of  a  habit  must  not  be  forgotten. 
Hoffman's  anodyne  or  chloroform  sometimes  I'elieves.  Ice  over  the  epigas- 
trium is  of  service  in  some  cases,  while  in  others  warm  applications  or  must- 
ard plasters  are  to  be  preferred. 

For  the  treatment  of  haemorrhage  nothing  is  so  useful  as  the  swallowing 
and  the  local  application  of  ice,  combined  with  the  hypodermic  administration 
of  morphine  and  ergot.  No  food  whatever  should  be  taken  by  the  mouth. 
Threatening  syncope  should  not  be  too  quickly  treated  by  stimulation,  since 
during  the  depressed  state  of  the  circulation  bleeding  may  he  stopped  by  the 
formation  of  a  thrombus.  If  necessary  the  heart  may  be  stimulated  by  hypo- 
dermic injections  of  ether,  camphor,  or  alcohol.  Transfusion  of  blood  or  intra- 
venous injection  of  salt  solution  may  be  made  if  death  be  impending.  If  done 
immediately  after  a  haemorrhage,  however,  it  is  apt  to  cause  the  renewal  of  this 
as  the  result  of  the  increased  blood-pressure. 

If  perforation  take  place,  the  only  method  of  medical  treatment  available 
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is  the  administration  of  large  doses  t)f  opium  and,  if  necessary,  stimulants, 
and  the  local  application  of  hot  fomentations  or  of  cold.  The  question  of 
operative  interference  may  also  be  entertained. 

Treatment  directed  to  the  general  health  is  often  indicated  as  the  attack 
passes  off.  For  this  purpose  iron  or  arsenic  is  often  useful,  since  the  j^iatients 
are  so  frequently  ansemic.  Some  unirritating  preparation  of  iron,  such  as  the 
albuminate,  citrate,  or  peptonate,  is  to  be  selected. 

Other  Ulcebations  op  the  Stomach. 

In  addition  to  the  form  of  gastric  ulcer  just  described  certain  other  varie- 
ties exist.    They  need  little  more  than  mention  in  this  connection. 

Cancerous  ulceration  will  presently  be  referred  to.  Hsemorrhagic  erosions 
are  quite  common.  They  have  no  special  clinical  significance,  and  may  be 
produced  in  the  course  of  a  variety  of  morbid  processes.  The  same  may  be 
said  of  the  follicular  ulcerations  which  have  been  described. 

In  addition  to  what  has  already  been  said  of  the  ulcers  seen  in  toxic, 
phlegmonous,  parasitic,  membranous,  and  chronic  gastritis,  notice  must  be 
taken  of  the  tubercular  and  syphilitic  ulceration  and  of  that  of  typhoid 
fever.  Typical  typhoid  ulcers  have  very  occasionally  been  found  in  the 
stomach.  They  produce  no  characterisic  symptoms,  but  have  been  known 
to  cause  haemorrhage  or  perforation. 

Tubercular  ulceration  of  the  stomach  is  uncommon.  It  has  been  discovered 
only  in  association  with  tuberculosis  of  other  parts,  and  especially  with  ulcera- 
tion of  the  intestine  or  with  tubercular  lymphatic  glands.  The  ulcers  are  pale 
and  with  thickened  edges.  Nodules  containing  giant-cells,  bacilli,  and  perhaps 
cheesy  matter  are  present  in  the  floors  and  walls.  There  are  no  characteristic 
symptoms,  but  haematemesis  or  perforation  has  been  reported. 

Syphilitic  ulceration  of  the  stomach  has  been  much  discussed.  Such  ulcers, 
if  present,  would  have  no  characteristic  anatomical  features.  An  ulcer  primar- 
ily due  to  syphilis  would  probably  have  the  appearance  and  run  the  course  of 
a  simple  gastric  ulcer,  and  could  not  be  distinguished  from  it.  The  existence 
of  a  syphilitic  ulcer  would  simply  mean  that  syphilis  is  to  be  included  among 
the  causes  of  simple  gastric  ulcer.  There  seems,  however,  to  be  no  method  of 
positively  determining  whether  the  association  of  gastric  ulcer  and  of  con- 
stitutional syphilis  in  an  individual  is  simply  a  coincidence  or  whether  there 
is  some  etiological  relation  between  them. 

Cancer  of  the  Stomach. 

Definition. — A  morbid  growth  of  the  gastric  walls  composed  of  connective- 
tissue  alveoli  containing  epithelioid  cells.  It  usually  occurs  in  advanced  life, 
spreads  into  the  surrounding  tissues,  produces  characteristic  symptoms,  and 
always  terminates  fatally. 

Synonyms. — Among  the  various  names  applied  to  the  different  varieties 
of  cancer  are  hard,  scirrhous,  soft,  encephaloid,  medullary,  colloid,  gelatinous, 
and  cvlindrical-celled  epithelioma. 

Etiology. — The  frequency  of  cancer  of  the  stomach  can  be  only  approximately 
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determined,  since  statistics  vary  between  0.6  to  3.5  percent.  As  an  average, 
Welch  estimates  that  cancer  of  the  stomach  is  the  cause  of  death  in  1  per 
cent,  of  all  persons  dying  after  the  age  of  twenty  years.  Next  to  primary 
cancer  of  the  uterus,  that  of  the  stomach  is  the  most  frequent  form,  and  the 
latter  affection  is  considered  by  some  writers  to  lead  in  point  of  frequency. 

The  actual  cause  of  cancer  of  the  stomach,  as  of  cancer  of  any  part  of  the 
body,  is  not  understood.  Certain  predisposing  causes,  however,  are  recognized. 
Race  and  climate  have  been  claimed  to  exert  a  predisposing  influence.  The 
disease  is  said  to  be  rarer  in  South  America,  India,  Egypt,  and  Turkey  than 
in  some  other  counti'ies,  less  common  in  the  United  States  than  in  Europe,  and 
very  rare  among  negroes  in  Africa.  It  is  very  uncertain,  however,  whether 
these  claims  will  bear  the  test  of  a  more  extended  .statistical  investigation. 

Sex  does  not  appear  to  exert  any  material  influence,  although  in  my  personal 
experience  the  disease  has  been  decidedly  more  common  in  men.  Age  is  a 
most  important  factor.  According  to  the  statistics  collected  in  the  valuable 
paper  of  Welch  in  the  System  of  Practical  3Iedicine  by  American  Authors — 
to  which  I  am  indebted  for  much  of  my  statistical  data — three-fourths  of  all 
cases  occur  between  forty  and  seventy  years  of  age,  with  a  somewhat  greater 
number  between  fifty  and  sixty  than  in  any  other  decade.  The  disease  is  much 
less  often  seen  between  twenty  and  thirty,  very  seldom  between  ten  and  twenty, 
and  with  the  greatest  rarity  at  an  age  of  less  than  ten  years. 

The  influence  of  heredity  has  been  a  much  disputed  matter.  It  probably 
does  not  exert  the  power  which  has  been  attributed  to  it,  but  seems  undoubtedly 
to  act  in  some  cases  as  a  predisposing  cause. 

Cancer  may  rarely  develop  in  the  indurated  walls  of  an  old  gastric  ulcer. 
Chronic  gastritis  and  traumatism  of  the  stomach,  including  the  action  of  cor- 
rosive substances  and  of  blows,  have  frequently  been  assigned  as  causes  of  the 
disease,  but  their  real  influence  is  doubtful.  The  station  in  life,  occupation, 
general  health,  condition  of  the  emotions,  and  the  existence  of  previous  disease 
of  any  sort  appear  to  be  totally  without  influence. 

Pathology. — The  several  varieties  of  cancer  which  occur  as  primaiy  growths 
in  the  stomach  are  scirrhous,  encephaloid,  colloid,  and  cylindrical-celled  epithel- 
ioma. Various  intermediate  forms  exist  between  these,  so  that  it  is  frequently* 
difficult  to  determine  to  just  which  class  a  growth  belongs.  Scirrhus  is  usually 
stated  to  be  most  common  and  colloid  the  least  so,  but  the  statistics  collected  by 
Welch  make  the  soft  cancer,  including  encephaloid  and  epithelioma,  the  most 
frequent. 

Regai'ding  the  part  of  the  stomach  involved,  the  jivloric  region  is  attacked 
in  about  one-half  of  all  cases,  while  the  fundus  is  least  often  diseased.  Welch 
submits  the  following  table  as  the  result  of  the  analysis  of  1300  cases  : 
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Cancer  begins  in  tlie  mucous  membrane,  and  soon  involves  the  whole  thick- 
ness of  the  walls.  It  may  spread  rapidly  in  extent  or,  as  in  the  case  of  scirrhus, 
may  grow  principally  in  depth  and  height.  Sometimes  a  cancer  forms  a  ring 
around  the  stomach,  particularly  in  the  region  of  the  pylorus.  The  portion  of 
the  growth  which  projects  into  the  cavity  of  the  stomach  may  be  broad,  flat,  or 
cauliflower-like.  Ulceration  may  take  place  in  any  form  of  cancer,  and  sloughing 
masses  may  separate.  In  this  way  haemorrhage  may  be  produced.  Ulceration  is 
commonest  in  encephaloid  and  cylindrical-celled  epithelioma,  less  so  in  scirrhus, 
and  least  frequent  in  colloid.  Perforation,  too,  not  unfrequently  occurs,  but 
opening  into  the  peritoneum  is  very  frequently  hindered  by  the  advancing 
growth  of  the  tumor,  which  usually  forms  adhesions  with  the  adjacent  parts. 
Perforation  into  the  peritoneum  is  estimated  by  Brinton  to  occur  in  about  4 
per  cent,  of  all  cases.  It  may  also  take  place  into  the  transverse  colon  and  be 
followed  by  vomiting  of  faecal  matter  and  the  passage  of  undigested  food  in 
the  stools.  Very  rarely  the  abdominal  wall  has  been  perforated,  or  fistulje 
have  formed  into  the  lungs,  pleura,  and  small  intestine. 

Scirrhous  cancer  may  appear  either  as  a  small,  circumscribed  tumor  or  as 
a  diffuse  thickening  of  the  walls  of  the  stomach.  It  is  oftenest  seen  at  the 
pylorus,  and  may  produce  stricture.  It  ulcerates  only  superficially.  It  con- 
sists of  a  large  amount  of  dense  fibrous  tissue,  with  relatively  few  and  small 
alveoli. 

Encephaloid  cancer  grows  rapidly,  soon  invades  all  the  coats  of  the  stomach, 
and  forms  large,  irregular  masses  which  project  into  its  cavity  and  tend  to 
ulcerate  easily.  It  is  soft  and  of  a  grayish-white  or  reddish-white  color.  Met- 
astasis is  more  frequent  in  this  variety  than  in  any  other.  Microscopically, 
there  is  but  a  small  amount  of  connective  tissue  as  compared  with  the  cellu- 
lar element. 

Cylindrical-celled  epithelioma  is  occasionally  hard  like  a  scirrhus,  but 
generally  resembles  more  closely  an  encephaloid,  although  it  is  somewhat 
firmer,  particularly  at  its  edges.  It  also  has  a  proneness  to  ulcerate  and  to 
form  metastases.  Microscopically,  it  resembles  the  structure  of  tubular 
glands,  the  alveoli  being  lined  by  columnar  cells.  Very  frequently  a  portion 
of  the  growth  exhibits  the  histological  character  of  an  ordinary  cancer. 
Cylindrical-celled  epithelioma  is  very  apt  to  exhibit  cysts  wdiich  contain 
raucus. 

Colloid  cancer  shows  itself  as  an  extensive,  rather  uniform  infiltration  and 
thickening  of  all  the  layers  of  the  wall  of  the  stomach.  It  spreads  very  often 
to  adjacent  structures,  especially  the  ])eritoneum,  though  it  rarely  produces 
actual  metastasis.  It  exhibits  trabeculfe  of  white  connective  tissue  forming 
large  alveoli  filled  with  a  peculiar  transparent,  gelatinous  substance.  Ulcera- 
tion may  occur,  but  it  is  usually  superficial.  The  colloid  metamorphosis  may  * 
attack  any  form  of  gastric  cancer,  but  especially  the  cylindrical-celled  epithe- 
lioma.   Mici-oscopically,  few  epithelial  cells  are  discoverable. 

All  that  has  been  said  refers  to  primary  growths  of  the  stomach.  Only 
rarely  does  cancer  appear  here  secondarily  to  a  growth  elsewhere.    On  the 
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other  hand,  cancerous  growths  in  various  other  parts  of  the  body,  or  even  in 
another  part  of  the  stomach,  secondary  to  a  gastric  cancer,  are  exceedingly 
common.  They  oftenest  occur  in  the  lymphatic  glands  in  the  neighborhood 
of  the  stomach,  and  next  in  frequency  in  the  liver.  The  liver  is  involved  in 
about  one-third  of  all  cases.  General  involvement  of  the  lymphatic  glands  in 
dilferent  parts  of  the  body  is  not  so  common  as  in  cancer  of  some  other 
parts,  notably  the  breast.' 

Various  alterations  in  the  shape  and  position  of  the  stomach  may  be  pro- 
duced mechanically  by  cancer.  The  organ  may  grow  very  much  smaller  as  a 
result  of  contraction  when  the  growth  has  involved  much  of  the  wall. 
Atrophic  shrinking  of  the  stomach  will  also  follow  obstruction  of  the  cardia, 
while  dilatation  may  result  from  pyloric  stenosis.  Various  distortions  and 
constrictions  may  be  produced  by  a  cancer,  and  the  weight  of  the  growth  may 
make  remarkable  alterations  in  the  position  of  the  whole  stomach,  which  has 
even  been  found  in  the  pelvis. 

Secondary  to  cancer  there  are  very  liable  to  be  present  the  lesions  of  chronic 
gastritis.  Hypertrophy  of  portions  of  the  mucous  membrane  or  of  the  otlier 
layers  also  of  the  gastric  wall  may  occur.  Atrophy  of  the  mucous  membrane 
is  stated  to  be  occasionally  induced  by  cancer. 

Symptomatology. — The  symptoms  of  cancer  of  the  stomach  are  in 
some  cases  so  obscure  that  the  disease  is  never  recognized  at  all  or  only 
shortly  before  death.  There  may,  indeed,  be  no '  symptoms  except  those 
of  asthenia,  and  well  developed  cancer  may  even  be  found  in  individuals 
dying  suddenly  from  other  causes  in  the  midst  of  apparently  good  health  and 
strength.  In  other  cases  the  symptoms  are  very  typical.  Between  these 
two  extremes  can  exist  all  grades  of  development  of  characteristic  symptoms. 
Sometimes  one  symptom  predominates  and  sometimes  another,  and  sometimes 
those  of  a  complication,  particularly  cancer  of  the  liver  or  peritoneum,  greatly 
overshadow  those  belonging  to  the  stomach  itself. 

The  earliest  symptoms  ai'e  impairment  of  appetite,  disturbance  of  diges- 
tion, a  tendency  to  nausea  and  constipation,  and  some  abdominal  discom- 
fort. At  the  same  time  there  is  very  evident  loss  of  strength  and  of  weight 
beyond  what  the  symptoms  seem  to  account  for.  The  abdominal  discomfort 
now  becomes  actual  pain,  made  worse  by  taking  food.  Vomiting  also  begins 
and  becomes  a  troublesome  symptom.    Altered  blood  may  be  vomited. 

The  patient  by  this  time  is  growing  quite  emaciated,  and  is  assuming  a 
decidedly  anfemic,  cachectic  appearance.  Examination  of  the  abdomen  will 
generally  discover  a  hard  tumor.  The  course  of  the  disease  continues  unabated, 
although  perhaps  with  temporary  improvement  of  one  or  another  symptom, 
until  death  takes  place. 

It  is  necessary  to  consider  the  individual  symptoms  somewhat  more  in 
detail.  Loss  of  appetite  is  generally  one  of  the  earliest  and  most  constant 
symptoms.  Sometimes  it  is  only  with  reference  to  certain  articles  of  food, 
especially  meat.  A  decided  degree  of  capriciousness  of  appetite  is  noticeable, 
or  occasionally  there  may  be  no  loss  of  appetite  whatever  at  any  time  during 
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the  disease.  The  tongue  is  very  often  coated  considerably,  but  may  be  moist 
and  clean.    The  taste  is  impaired  ;  salivation  may  occasionally  be  present. 

Pain  is  an  early  symptom  and  a  very  frequent  one.  It  is  usually  located 
in  the  epigastrium,  but  may  be  felt  between  the  scapulae,  in  the  shoulders,  in 
the  loins  or  in  the  hypochondria.  In  cancer  of  the  cardia  the  pain  may  be 
referred  to  the  xiphoid  cartilage,  and  in  cancer  of  the  lesser  curvature  to  the 
interscapular  region.  As  a  rule,  however,  the  locality  of  the  pain  is  no  indica- 
tion of  the  exact  seat  of  the  growth. 

The  pain  varies  greatly  in  quality  and  in  intensity.  It  is  burning,  gnaw- 
ing, lancinating,  and  the  like,  and  only  occasionally  comes  in  the  form  of  severe 
gastralgia.  It  is  generally  made  worse  by  taking  food,  although  this  may  not 
become  evident  until  a  considerable  time  after  a  meal.  This  symptom  also  is 
not  so  constant  as  in  gastric  ulcer.  Pain  may  occur  independently  of  the  pres- 
ence of  food  in  the  stomach.  Tenderness  on  pressure  over  the  epigastrium  or 
over  the  seat  of  the  growth  is  usual. 

In  many  cases  pain,  as  already  stated,  may  be  absent  or  inconsiderable 
throughout  the  whole  course  of  the  disease.  This  is  particularly  true  in  indi- 
viduals of  advanced  age.  In  the  majority  of  cases,  however,  more  or  less 
pain  is  present. 

Various  other  gastric  symptoms  are  prominent.  In  the  early  stages  there 
are  evidences  of  slight  indigestion,  and  as  the  disease  advances  these  often 
become  more  marked.  Thei-e  are  then  discomfort  after  eating,  distention, 
nausea,  eructation  of  gas  or  of  sour  or  offensive  liquid.  Nausea  is  more  fre- 
quent than  in  the  case  of  simple  ulcer  of  the  stomach,  and  hiccup  is  occasion- 
ally very  annoying.  Often  the  symptoms  of  severe  indigestion  characteristic 
of  dilatation  of  the  stomach  are  produced,  since  this  condition  is  the  direct 
result  of  obstruction  of  the  pylorus  by  a  cancerous  growth. 

One  of  the  most  important  and  most  constant  of  gastric  symptoms  is  vomit- 
ing, estimated  to  be  present  in  80  to  88  per  cent,  of  the  cases.  It  is  some- 
times, but  not  usually,  one  of  the  early  symptoms.  It  takes  place  oftenest  in 
cases  in  which  the  pylorus  or  the  cardia  is  involved,  but  pai'ticularly  the  former. 
When  the  cancer  is  seated  in  other  parts  of  the  stomach,  vomiting  is  generally 
absent  or  only  occasionally  occurs. 

When  it  is  seated  at  the  pyloric  opening,  vomiting  usually  takes  place 
some  hours  after  the  meal,  although  there  are  marked  exceptions  to  this  rule. 
As  the  stomach  dilates,  vomiting  may  become  less  frequent  but  more  copious. 
Several  days  may  elapse,  and  then  there  may  be  ejected  very  large  amounts  of 
gastric  contents  of  the  nature  characteristic  of  gastrectasia,  and  which  is 
described  elsewhere. 

When  the  cancer  involves  the  cardiac  opening,  vomiting  is  apt  to  occur 
very  soon  after  taking  food.  If  the  food  be  entirely  unchanged  in  charac- 
ter and  of  alkaline  reaction,  it  indicates  that  it  has  not  entered  the  stomach  at 
all.  The  vomiting  in  such  cases  is  probably  due  to  a  spasm  of  the  oesophagus, 
if  the  passage  of  a  sound  reveals  no  stricture.  Dysphagia  is  also  often  pres- 
ent in  cancer  of  the  cardia.    It  may  appear  either  as  an  early  or  a  late  symptom. 
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Vomitiug  and  other  symptoms  of  stenosis  may  disappear  through  the 
breaking  down  of  a  tumor  and  the  removal  of  the  obstructing  masses.  Small 
cancerous  masses  have  very  occasionally  been  discovered  after  the  use  of  the 
stomach-tube,  either  adherent  to  it  or  pi-esent  in  the  gastric  contents  which  have 
been  removed.  Such  masses  are  only  rarely  if  ever  observed  in  the  vomited 
matter. 

Haemorrhage  from  the  stomach  is  of  common  occurrence,  although  the 
amount  lost  is  rarely  large.  The  blood  is  generally  altered  in  appearance  and 
of  a  black  or  dark-brown  color,  forming  the  well-known  "  coffee-ground " 
vomit.  This  form  of  black  vomit  occurs  in  about  one-half  of  the  cases.  That 
the  material  is  really  blood  can  be  determined  by  the  microscope,  which  reveals 
broken  or  decolorized  red  blood-cells  and  masses  of  blood-pigment.  Where 
there  is  still  doubt,  hsemin  crystals  may  be  produced  in  the  usual  manner  with 
acetic  acid  or  the  spectroscope  may  be  employed.  Emesis  of  large  amounts 
of  blood  still  presenting  its  normal  appearance,  or  at  most  somewhat  dark- 
ened in  color,  is  not  common.  Lebert  states  that  it  occurs  in  about  12  per 
cent,  of  cases.  It  is  sometimes  sufficient  in  amount  to  cause  death.  Profuse 
hfemorrhage  is  most  liable  to  take  place  in  the  later  stages  of  the  disease 
and  from  growths  situated  at  the  pylorus  or  on  the  lesser  curvature. 

In  recent  years  a  great  deal  has  been  written  regarding  the  absence  of  free 
hydrochloric  acid  from  the  secretion  of  a  carcinomatous  stomach.  It  was  at 
first  claimed  that  this  absence  was  persistent  in  all  cases  of  carcinoma,  and 
very  rarely  so  in  any  other  gastric  disease.  The  whole  subject  is  not  yet 
entirely  settled,  but  our  present  knowledge  of  the  matter  would  seem  to  be 
represented  by  the  statement  that  free  hydrochloric  acid  is  constantly  absent 
in  the  majority  of  cases  of  cancer,  at  least  so  far  as  can  be  detected  by  the 
color  tests.  Repeated  examinations  should  be  made  before  a  decision  is 
reached  in  any  case.  Hydrochloric  acid  may  be  absent  in  other  conditions  as 
well  as  this,  as,  for  example,  in  atrophy  of  the  gastric  mucous  membrane  and 
in  chronic  gastritis,  although  not  so  uniformly  as  in  cancer.  Its  absence, 
therefore,  is  not  of  itself  diagnostic  of  cancer,  although  in  combination  with 
other  symptoms  it  is  very  suggestive.  On  the  other  hand,  the  presence  of 
free  hydrochloric  acid  is  a  very  strong  indication  that  the  case  is  not  one  of 
cancer,  for  its  occurrence  in  this  disease  is  very  uncommon,  although  it  does 
sometimes  happen. 

The  most  valuable  symptom  of  cancer  of  the  stomach  is  the  discovery  by 
palpation  of  a  tumor  in  the  epigastrium.  This  can  be  made  in  about  80  per 
cent,  of  all  cases,  although  usually  not  until  the  disease  is  well  advanced. 
Only  certain  portions  of  the  stomach,  however,  are  accessible  to  the  exami- 
nation. Reference  to  the  brief  description  of  the  position  of  the  stomach  given 
at  the  beginning  of  the  section  upon  its  diseases  shows  that  a  large  portion  of 
the  organ  lies  beneath  the  ribs  in  the  left  hypochondrium  and  caimot  be 
reached  by  palpation,  and  that  still  another  portion  is  covered  by  the  left  lobe 
of  the  liver.  Tumors,  unless  very  large,  can  only  be  felt  when  situated  on  the 
anterior  wall,  on  the  exposed  part  of  the  greater  curvature  or  at  the  pylorus. 
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Those  at  the  pylorus  can  usually  be  felt  even  when  overlaid  by  the  liver. 
Tumors  of  the  cardia  cannot  be  detected  at  all,  and  those  in  the  fundus,  the 
lesser  curvature,  or  on  the  posterior  wall  only  when  very  large  or  if  the 
stomach  has  been  displaced. 

The  tumor  is  usually  felt  either  in  the  epigastrium  to  the  right  of  the  me- 
dian line  or  in  the  umbilical  region.  Sometimes  it  is  in  the  right  hypochon- 
drium,  or  even  as  low  as  the  iliac  region,  and  occasionally  it  is  felt  close  under 
the  ribs  to  the  left  of  the  median  line.  It  is  generally  firm,  hard,  nodular, 
and  tender.  Occasionally,  however,  it  is  smooth.  If  at  the  pylorus,  it  can 
sometimes  be  grasped  between  the  fingers,  and  it  often  transmits  the  pulsation 
of  the  abdominal  aorta  beneath  it.  It  is  often  immovable  as  a  result  of  ad- 
hesions, and  although  movable  by  the  hand  it  is  but  little  affected  by  the  res- 
piratory movements  of  the  diaphragm  unless  it  be  adherent  to  it  or  to  the  liver. 
There  are,  however,  numerous  exceptions  to  the  rule.  Sometimes  deep  inspi- 
rations will  make  discoverable  a  tumor  which  could  not  be  detected  before.  At 
other  times  the  emptying  of  the  stomach  by  the  tube  and  its  inflation  with  gas 
or  air  will  be  followed  by  the  same  result.  By  the  latter  method  a  tumor  of 
the  posterior  wall  is  made  to  disappear. 

The  percussion-note  over  a  gastric  tumor  is  usually  that  of  dull  tympany. 
Sometimes  a  sensation  of  abnormal  resistance  is  all  that  can  be  discovered 
when  the  growth  is  a  diflPuse  infiltration  of  the  gastric  walls.  The  situation 
of  the  tumor  may  change  with  alterations  in  the  fulness  of  the  stomach  and 
intestine.  In  performing  palpation  the  patient  should  be  made  to  lie  upon  the 
back  with  the  knees  drawn  up  and  the  abdominal  wall  as  relaxed  as  possible. 
It  is  sometimes  also  well  to  examine  the  patient  in  the  knee-breast  position  or 
when  standing  erect. 

It  is  often  difficult  to  determine  whether  a  tumor  discovered  really 
belongs  to  the  stomach  or  to  some  other  structure.  Hard  faecal  masses  in  the 
colon  may  simulate  a  cancer  of  the  stomach.  The  importance  of  giving  a 
laxative  before  making  a  positive  diagnosis  must  never  be  forgotten.  Dilata- 
tion of  the  stomach  is  an  indication  that  the  growth  is  situated  in  the  pylorus, 
and  not  in  the  liver,  omentum,  or  intestine  ;  and  failure  to  distend  the  stomach 
by  eifervescent  powders  points  to  pyloric  insufficiency,  perhaps  the  result  of 
pyloric  cancer,  although  not  necessarily  so.  It  is  also  often  difficult  to  deter- 
mine whether  a  tumor  felt  is  a  carcinoma  or  an  induration  of  the  stomach 
of  some  other  nature.  The  above  remarks  indicate  sufficiently  the  necessity 
for  caution,  at  least  in  the  earlier  stages  of  the  case,  in  deciding  as  to  the  actual 
existence  of  tumor,  and  even  more  so  as  to  its  exact  nature  and  relations. 

The  bowels  are  generally  affected  in  some  way  in  gastric  cancer.  Consti- 
pation is  usual,  but  occasional  diarrhoea  often  occurs,  and  is  sometimes  very 
troublesome,  particularly  toward  the  termination  of  the  disease.  Black  stools 
will  be  passed  if  there  has  been  a  large  gastric  hsemorrhage.  There  is  some- 
times present  the  albuminuria  of  ansemia  and  cachexia.  Acetone  and  diacetic 
acid  are  sometimes  found  in  the  urine,  and  indican  is  often  in  excess.  Pep- 
tonuria is  occasionally  seen. 
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A  steadily  advancing  antemia  is  one  of  the  most  constant  symptoms  of 
cancer.  The  number  of  red  blood-cells  is  finally  much  reduced,  as  is  the  per- 
centage of  hsemoglobin.  Usually  they  do  not  fall  below  50  per  cent,  of  the 
normal.  Some  degree  of  leucocytosis  is  the  rule.  Sometimes  the  intensity  of 
theansemia  is  greater,  and  approaches  that  of  the  pernicious  type.  In  such  cases 
poikilpcytes,  nucleated  red  blood-corpuscles,  and  numerous  microcytes  may  be 
found.  The  condition  differs,  however,  from  pernicious  anaemia  both  in  the 
method  of  its  production  (it  is  not  hsemolytic,  but  cytogenic,  and  there  is  no 
marked  increase  of  iron  in  the  liver)  and  in  the  fact  that  emaciation  goes  hand 
in  hand  with  the  aneemia.  There  finally  develops  the  well-known  cachexia 
commoner  in  this  than  in  any  other  disease,  although  sometimes  observed  in 
other  affections  and  not  always  present  in  cancer.  The  skin  becomes  harsh, 
has  a  faded  yellow  tint,  and  sometimes  exhibits  brownish  spots,  and  the  face 
is  piuched  and  wrinkled.    With  this  there  is  great  loss  of  strength. 

Dependent  upon  the  anaemia  are  such  symptoms  as  oedema  of  the  ankles 
and  general  anasarca.  Ascites  may  be  the  result  of  the  condition  of  the  blood 
or  of  a  secondary  cancerous  peritonitis.  Palpitation  and  dyspnoea  and  hsemic 
murmurs  may  also  develop  as  the  result  of  the  anaemia.  With  increasing 
weakness  the  pulse  naturally  grows  more  feeble  and  rapid. 

Exceptionally  there  are  cases  of  cancer  of  the  stomach  in  which  for  a  con- 
siderable period  there  is  neither  anaemia,  cachexia,  nor  emaciation.  Thus,  for 
instance,  I  have  found  pyloric  cancer  quite  unexpectedly  at  the  autopsy  of  a 
middle-aged  man  who  had  been  attacked  in  apparently  good  health  by  acute 
fatal  pneumonia. 

The  temperature  in  gastric  cancer  is  generally  unaffected,  but  in  advanced 
cases  may  be  continuously  or  occasionally  elevated.  There  are  sometimes  chills 
followed  by  sweating.  Toward  the  end  of  the  disease  the  temperature  may 
be  subnormal.  The  intellect  is  as  a  rule  unaffected  throughout.  Sometimes 
toward  the  close  of  life  delirium  may  supervene,  or  a  condition  of  coma  may 
develop,  which  is  attributed  by  v.  Jaksch  to  diaceturia,  and  called  by  him 
"  coma  diacetieum."  It  is  identical  with  that  observed  in  diabetes.  In  this 
condition  a  state  of  restlessness  and  excitement  develops,  which  gradually 
changes  into  one  of  coma,  often  accompanied  by  dyspnoea.  In  other  cases 
coma  may  be  the  result  of  the  attendant  anaemia,  of  uraemia,  or  of  metastatic 
cancer  of  the  brain. 

Complications. — Many  of  the  complications  of  cancer  of  the  stomach 
depend  upon  the  development  of  metastatic  growths  in  other  parts  of  the 
body.  Others  are  produced  independently  of  these.  Some  of  them  have 
already  been  referred  to  in  discussing  the  symptoms  and  pathology  of  the 
disease.  Of  the  remaining,  jaundice  is  not  infrequent.  It  may  depend  upon 
pressure  upon  the  bile-ducts  by  growths  in  the  liver,  pancreas,  or  portal  lymph- 
atic glands,  or.  may  be  produced  in  more  ordinary  ways,  as  by  duodenitis  or 
impacted  gall-stones.  These  calculi  are  indeed  found  present  in  a  notable 
proportion  of  cases.  Enormous  carcinomatous  enlargement  of  the  liver  may 
attend  the  jaundice  or  may  develop  without  it.    Simple,  suppurative,  or  can- 
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cerous  pylethrombosis  may  occasionally  occur.  Peritonitis,  perhaps  with  asci- 
tes, may  result  from  the  extension  of  the  cancerous  disease  or  from  other  causes. 
Pleurisy  and  pericarditis  with  effusion  may  likewise  arise  independently  of,  or 
dependent  upon,  secondary  cancerous  involvement.  Pericarditis,  however,  is  very 
unusual.  Pyopneumothorax  and  pulmonary  abscess  or  gangrene  are  occasional 
complications.  Pulmonary  oedema  and  pneumonia  may  develop  in  advanced 
cases  as  a  result  of  the  cachectic  state,  and  aphthae  of  the  mouth,  pharynx,  and 
oesophagus  may  be  produced  under  similar  conditions.  In  the  late  stages 
marasmic  venous  thrombi,  followed  by  painful  local  oedema,  may  form  in  the 
femoral  or  saphenous  veins,  or  less  often  in  the  subclavian,  axillary,  or  other 
veins.  Emboli  from  these  may  enter  the  lungs.  Tuberculosis  sometimes 
complicates  cancer.  The  frequency  of  chronic  gastritis  has  been  already  men- 
tioned. Dilatation  of  the  stomach  is  often  a  direct  result  of  the  morbid  growth, 
and  diphtheritic  inflammation  of  the  colon  is  not  uncommon  in  the  later  stages. 
Chronic  nephritis  is  an  occasional  complication  and  in  some  cases  explains  the 
comatose  phenomena  above  described. 

Diagnosis. — The  discovery  of  a  tumor  in  the  epigastrium,  if  combined 
with  the  other  symptoms  of  cancer,  renders  the  diagnosis  certain.  Without 
this  tumor  the  diagnosis  always  possesses  an  element  of  doubt.  Nevertheless, 
vomiting  of  coffee-ground  material,  progressive  loss  of  flesh  and  strength, 
increasing  ansemia,  gastric  pain  and  other  symptoms  of  gastric  disturbance, 
together  with  the  constant  absence  of  free  hydrochloric  acid  from  the  gastric 
contents,  render  the  diagnosis  of  carcinoma  very  probable  even  in  the  absence 
of  any  discoverable  tumor.  Probably  the  most  important  of  these  symptoms 
is  the  colfee-ground  vomiting. 

Cancer  of  the  stomach  must  be  differentiated  from  chronic  gastritis,  and 
particularly  from  gastric  ulcer,  with  which  it  has  many  symptoms  in  common. 
The  following  table  of  .diagnostic  symptoms,  taken  from  the  article  by  Welch 
already  referred  to,  illustrates  the  differences  and  likenesses  so  well  that  I  have 
inserted  it  in  full : 


Gastric  Cancer. 

1.  Tumor  is  present  in  three- 
fourths  of  the  cases. 

2.  Rare  under  forty  years  of 
age. 

3.  Average  duration  about 
one  .year,  rarely  over  two  years. 

4.  Gastric  hsemorrhage  fre- 
quent, but  rarely  profuse  ;  most 
common  in  the  cachectic  stage. 

5.  Vomiting  often  has  the 
peculiarities  of  that  of  dilata- 
tion of  the  stomach. 

6.  Free  hydrochloric  acid 
usually  absent  from  the  gastric 
contents  in  cancerous  dilatation 
of  the  stomach. 


Gastric  Ulcer. 

1.  Tumor  rare. 

2.  May  occur  at  any  age  after 
childhood.  Over  one-half  of 
the  cases  under  forty  years  of 
age. 

3.  Duration  indefinite ;  may 
be  for  several  years. 

4.  Gastric  hsemorrhage  less 
frequent  than  in  cancer,  but 
oftener  profuse ;  not  uncommon 
when  the  general  health  is  but 
little  impaired. 

5.  Vomiting  rarely  referable 
to  dilatation  of  the  stomach, 
and  then  only  in  a  late  stage 
of  the  disease. 

6.  Free  hydrochloric  acid 
usually  present  in  the  gastric 
contents. 


Chronic  Catarrhal  Gastritis, 

1.  No  tumor. 

2.  May  occur  at  any  age. 

3.  Duration  indefinite. 

4.  Gastric  hemorrhage  rare. 

5.  Vomiting  may  or  may  not 
be  present. 

6.  Free  hydrochloric  acid 
may  be  present  or  absent. 
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7.  Cancerous  fragments  may 
be  found  in  the  washings  from 
the  stomach  or  in  the  vomit 
(rare). 

8.  iSecondary  cancers  may  be 
recognized  in  the  liver,  the 
peritoneum,  tlie  lymphatic 
glands,  and  rarely  in  other 
parts  of  the  body. 

y.  Loss  of  flesh  and  strength 
and  development  of  cachexia 
usually  more  marked  and  more 
rapid  than  in  ulcer  or  in  gas- 
tritis, and  less  explicable  by  the  j 
gastric  symptoms. 

10.  Epigastric  pain  is  often 
more  continuous,  less  depend- 
ent upon  taking  food,  less  re- 
lieved by  vomiting,  and  less 
localized  than  in  ulcer. 

11.  Causation  not  known. 


12.  No  improvement  or  only 
temporary  improvement  in  the 
course  of  the  disease. 


7.  Absent. 


8.  Absent. 


9.  Cachectic  appearance  usu- 
ally less  marked  and  of  later 
occurrence  than  in  cancer,  and 
more  manifestly  dependent 
upon  the  gastric  disorders. 

10.  Pain  is  often  more  par- 
oxysmal, more  influenced  by 
taking  food,  oftener  relieved 
by  vomiting,  and  more  sharply 
localized  than  in  cancer. 

11.  Causation  not  known. 


12.  Sometimes  a  history  of 
one  or  more  previous  similar 
attacks.  The  course  may  be 
irregular  and  intermittent. 
Usually  marked  improvement 
by  regulation  of  diet. 


Absent. 


8.  Absent. 


9.  When  uncomplicated,  usu- 
ally no  appearance  of  cachexia. 


10.  The  pain  or  distress  in- 
duced by  taking  food  is  usually 
less  severe  than  in  cancer  or  in 
ulcer.  Fixed  point  of  tender- 
ness usually  absent. 

11.  Often  referable  to  some 
known  cause,  such  as  abuse 
of  alcohol,  gormandizing,  and 
certain  diseases,  as  phthisis, 
Bright's  disease,  cirrhosis  of 
the  liver,  etc. 

12.  May  be  a  history  of  pre- 
vious similar  attacks.  Wore 
amenable  to  regulation  of  diet 
than  is  cancer. 


Nevertheless,  in  spite  of  these  points  of  difference,  the  diagnosis  is  some- 
times difficult.  It  must  then  rest  more  on  the  general  complexus  of  symptoms 
than  upon  any  one  of  them. 

Certain  other  aflPections  show  more  or  less  resemblance  to  gastric  cancer. 
In  its  earlier  stages  cancer  may  simulate  one  of  the  neuroses  of  the  stomach, 
but  this  resemblance  will  not  continue  long.  It  has  been  especially  in  cases 
where  the  cancer  has  involved  the  posterior  wall  and  has  formed  adhesions 
posteriorly  that  recurring  paroxysms  of  pain  without  discoverable  tumor  has 
simulated  gastralgia  for  a  considerable  time.  Stenosis  of  the  pylorus,  not  the 
result  of  cancer,  occurs  usually  at  an  early  period  of  life,  and  is  liable  to  have 
been  preceded  by  evidences  of  ulcer.  Its  symptoms  are  likewise,  as  a  rule,  of 
longer  duration.  Nevertheless,  it  cannot  in  some  cases  be  distinguished  from 
the  malignant  stenosis.  So  ahso  the  induration  which  sometimes  attends  an 
old  gastric  ulcer,  even  though  not  at  the  pylorus,  may  be  discoverable  by  pal- 
pation, and  might  arouse  suspicions  were  it  not  that  the  history  of  the  cas^  is 
generally  quite  different  from  that  of  cancer.  Cirrhosis  of  the  stomach,  the 
result  of  chronic  gastritis,  sometimes  presents  a  tumor  to  palpation,  but  the 
affection  is  of  long  duration  and  is  less  liable  to  produce  haemorrhage  and  pain. 
It  can  often  not  be  differentiated  with  any  positiveness. 

In  cases  where  a  tumor  can  be  detected  it  is  frequently  difficult  to  determine 
whether  this  belongs  to  the  stomach  or  to  some  other  structure,  especially 
the  left  lobe  of  the  liver  or  the  pancreas.  Tumors  of  the  liver  are  usually 
moved  by  respiration  and  are  didler  on  percussion,  while  those  of  the  stomach 
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are  generally  more  readily  moved  by  the  hand.  When,  however,  a  tumor 
of  the  stomach  is  adhei'ent  to  the  liver,  the  diagnosis  will  depend  upon  the 
symptoms  in  general.  Cancer  of  the  pancreas  cannot  be  distinguished  from 
cancer  of  the  stomach  by  physical  examination,  and  often  not  by  any  other 
means.  It  exhibits  less  pain  after  the  ingestion  of  food  and  less  tendency  to 
cause  dilatation  of  the  stomach,  hsemateinesis,  anorexia,  and  vomiting.  On  the 
other  hand,  there  may  be  jaundice,  glycosuria,  and  fatty  stools,  and  the  pain  is 
more  frequently  referred  also  to  the  back.  Even  the  head  of  the  normal  pan- 
creas may,  in  much  emaciated  individuals,  give  to  the  fingers  the  sensation  of 
a  tumor  of  the  stomach. 

A  gastric  cancer  may  receive  an  impulse  transmitted  from  the  aorta  beneath 
it.  There  is  lacking,  however,  the  expansile  quality  of  the  pulsation  of  an 
aneurism.    The  general  symptoms,  too,  are  totally  dilFerent. 

Prognosis  and  Course. — The  course  of  the  disease  has  already  been  suf- 
ficiently described.  It  is  always  progressively  from  bad  to  worse,  although 
often  with  occasional  periods  of  temporary  improvement  in  one  or  another 
symptom.  In  rare  cases,  considerable  improvement  in  all  the  symptoms  may 
occur  and  may  even  persist  for  some  months,  while  the  constant  presence  of 
the  tumor  forbids  substantial  encouragement.  This  may  occur  when  an  erro- 
neous dietary  and  undue  exertions  are  corrected  ;  but  the  more  marked  instances 
are  seen  when  pyloric  stenosis,  which  has  caused  extreme  marasmus  by  interfer- 
ence with  digestion,  is  removed  by  ulceration  of  the  growth.  I  have  known 
the  improvement  thus  permitted  to  be  prolonged  and  delusive.  The  duration 
of  the  disease  can  only  be  determined  approximately  and  within  rather  broad 
limits.  In  early  life  its  course  is  more  rapid  than  in  advanced  years.  Various 
estimates  place  the  average  duration  at  from  twelve  to  eighteen  months.  In 
rare  instances  the  duration  is  much  longer  and  extends  over  several  vears. 
The  prognosis  is  absolutely  unfavorable  as  to  the  final  result,  and  patients 
probably  never  recover.  Operation  might  result  in  permanent  recovery,  but 
has  not  yet  done  so.  Death  takes  place  from  exhaustion.  The  patients  pass 
into  a  condition  of  collapse,  often  with  the  mind  clear  or,  in  some  cases, 
with  slight  delirium,  stupor,  or  coma.  Perforation,  hseraorrhage,  and  various 
complications  are  the  causes  of  the  fatal  issue  in  a  proportion  of  the  cases. 

Treatment. — Unfortunately,  very  little  can  be  said  under  this  heading. 
The  treatment  must  be  entirely  palliative  and  symptomatic.  Condurango  was 
at  one  time  vaunted  as  a  specific.  It  has,  however,  no  such  property,  although 
it  is  an  excellent  stomachic  and  in  some  cases  relieves  vomiting  and  gastric  pain. 
It  may  be  given  in  the  form  of  a  decoction,  wine,  or  fluid  extract. 

In  the  line  of  symptomatic  treatment  is  the  relief  of  pain.  For  this  pur- 
pose opium  in  some  form  is  often  required.  No  fear  need  be  entertained 
of  creating  a  habit,  since  life  can  in  any  case  last  but  a  short  time.  The  size 
of  the  dose  should,  however,  be  restricted,  lest  the  remedy  cease  to  exert  any 
beneficial  action.  Its  constipating  power  is  likewise  a  disadvantage.  Some- 
times chloroform  or  Hoffmann's  anodyne  internally,  or  counter-irritation  exter- 
nally, is  efficient  if  the  pain  be  not  very  severe. 
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Vomiting  may  be  treated  with  bismuth  alone  or  combined  with  morphine, 
chloroform,  ice,  carbonated  water,  champagne,  hydrocyanic  acid,  or  counter- 
irritation.  In  very  obstinate  cases  it  may  be  well  to  feed  for  a  time  by  the 
rectum.  Haematemesis,  if  severe  enough  to  demand  interference,  is  best  treated 
by  the  swallowing  of  ice  and  by  its  application  to  the  epigastrium,  combined 
with  the  administration  of  ergot  hypodermically. 

Constipation  may  be  treated  by  enemata,  glycerin  suppositories,  or  by  mild 
laxatives.  The  patient  should  never  be  purged.  Diarrhoea  is  best  controlled 
by  suppositories  or  enemata  containing  opium. 

General  symptoms  of  indigestion,  such  as  acid  and  gaseous  eructations, 
gaseous  distention  and  the  like,  may  be  treated  by  antacids  and  antifermeu- 
tatives,  as  soda,  salicylic  acid,  and  especially  hydrochloric  acid.  The  employ- 
ment of  the  latter  with  or  without  pepsin  is  often  indicated,  since  the  digestive 
power  of  the  gastric  juice  is  so  seriously  interfered  with  in  this  disease.  In  a 
number  of  cases  I  have  secured  temporary  benefit  from  the  administration  of 
carefully  prepared  emulsion  of  cod-liver  oil  with  hypophosphites  or  with  fluid 
extract  of  wild  cherry.  Where  obstruction  of  the  pylorus  has  caused  dilata- 
tion of  the  stomach,  and  even  in  cases  without  dilatation,  better  results  are 
frequently  obtained  by  lavage  of  the  stomach  than  by  any  other  treatment. 

The  diet  should  be  nutritious  and  very  easy  to  digest.  Starches  can  be  better 
born  than  albuminoids,  since  there  is  a  lack  of  digestive  power  in  the  gastric  juice. 
They  are,  however,  liable  to  undergo  fermentative  changes.  It  is  often  best  to 
use  such  substances  as  previously  digested  albuminoids,  peptonized  milk,  kou- 
myss,  and  the  like.  When,  however,  the  patients  are  able  to  take  a  somewhat 
selected  mixed  diet  without  discomfort  there  is  not  the  peed  to  restrict  it  greatly 
which  is  found  in  gastric  ulcer. 

The  question  of  operative  interference  in  cases  of  gastric  cancer  cannot  yet 
be  settled.  The  operations  which  have  been  performed  for  cancerous  stenosis  of 
the  pylorus  have  not  resulted  very  favorably.  Many  of  the  patients  have  died 
as  a  result  of  the  operation,  yet  in  a  few  instances  life  has  been  prolonged.  In 
the  light  of  the  fact  that  purely  medicinal  treatment  alFords  no  promise  what- 
ever we  must  await  with  hope  further  experience  in  operative  procedures. 

Non-cancerous  Tumors  of  the  Stomach. 

These  are  rare  and  generally  not  productive  of  any  symptoms.  When 
symptoms  are  present  and  when  the  tumor  is  large  enough  to  be  felt,  there  is 
no  way  of  determining  that  the  growth  is  non-cancerous,  excepting  by  obser- 
vation of  the  course  of  the  case.  The  commonest  tumors  are  adenomatous 
polypi  which  project  into  the  gastric  cavity.  They  are  composed  of  hyper- 
trophic mucous  membrane.  The  submucosa  is  not  involved.  They  are  of 
small  size — about  that  of  a  bean — and  often  very  numerous.  They  are  sup- 
posed to  be  the  result  of  chronic  gastritis  and  are  referred  to  in  discussing  that 
affection. 

Adenomata  of  benign  nature  may  rarely  develop  in  the  submucous  tissue. 
Myomata  and  fibro-myomata  in  the  form  of  polypi  project  either  into  the  gas- 


DILATATION  OF  THE  STOMACH. 


781 


trie  or  into  the  peritoneal  cavity.  They  are  sometimes  of  very  large  size.  Sar- 
comata are  rare.  They  may  be  either  primary  or  secondary.  They  are  said  to 
have  less  tendency  than  cancer  to  ulcerate.  A  cystic  myo-sarcoma  weighing 
twelve  ponnds  was  described  by  Brodowsky.  Secondary  lympho-sarcomata 
have  been  reported.  Lymphomata  may  occur  in  connection  with  leukaemia  and 
pseudo-leukaemia.  Lipomata  and  fibromata  are  very  unusual.  Dermoid  cysts 
have  been  observed  and  other  cystic  growths  have  been  described.  Cases  have 
been  reported  in  which  foreign  bodies,  particularly  balls  of  hair,  were  present 
in  the  stomach  and  were  supposed  to  be  tumors. 

Dilatation  of  the  Stomach. 

Definition. — An  abnormally  great  and  chronic  enlargement  of  the  stomach, 
with  interference  with  the  digesting  and  propelling  power  of  its  walls.  When 
the  stomach  is  simply  unusually  large,  but  unattended  by  characteristic  symp- 
toms, we  have  to  do  with  Ilegastria,  which  is  a  condition,  not  a  disease. 

Synonyms. — Gastrectasis  ;  Gastrectasia. 

Etiology. — Various  causes  operate  alone  or  combined  to  produce  the  dila- 
tation. They  may  be  classified  into  two  groups  :  (1)  Mechanical  obstruction  of 
the  pylorus  ;  (2)  Insufficiency  of  the  expelling  power  of  the  gastric  walls.  The 
latter  may  exist  without  the  former.  The  former,  however,  is  very  liable  even- 
tually to  produce  a  loss  of  muscular  power ;  although  there  is,  in  some  cases, 
considerable  stenosis  without  much  dilatation,  the  muscular  tone  of  the  stomach 
being  sufficient  to  overcome  the  obstruction. 

(1)  Narrowing  of  the  pylorus  or  adjacent  portion  of  the  stomach  or  intes- 
tine is  the  cause  of  the  severest  cases  of  gastrectasis.  The  obstruction  may  be 
produced  in  various  ways.  Among  the  sources  of  obstruction  situated  in  the 
stomach  itself  carcinoma  heads  the  list  as  the  most  frequent,  the  next  in  im- 
portance being  cicatricial  contraction  after  simple  gastric  ulcer.  Among  other 
rarer  causes  are  cicatrization  after  phlegmonous  or  toxic  gastritis,  congenital 
stenosis,  simple  hypertrophic  stenosis  not  the  result  of  cancer,  and  the  obstruc- 
tion of  the  pylorus  by  mucous  polypi  the  result  of  gastritis.  Both  spasm  of 
the  pyloric  muscle  and  a  sharp  bend  or  twist  of  the  duodenum  resulting  from 
the  weight  of  an  overdistended  stomach  have  been  suggested  as  possible  causes, 
but  without  positive  proof  that  they  occur. 

Pressure  from  without  may  also  narrow  the  pylorus  or  duodenum  and  pro- 
duce gastric  dilatation.  Thus,  there  may  be  pressure  by  a  tumor  of  the  pan- 
creas, liver,  retroperitoneal  glands,  or  omentum,  or  by  a  floating  kidney  or  a 
gall-bladder  filled  with  calculi.  It  is  not  probable,  however,  that  such  an 
easily  movable  body  as  a  floating  kidney  could  exert  sufficient  pressure  to 
produce  dilatation.  Cicatricial  bands  resulting  from  former  peritonitis  may 
also  cause  dilatation  by  producing  a  stenosis,  and  a  large  scrotal  hernia  con- 
taining transverse  colon  or  omentum  has  been  known  to  produce  stenosis  and 
dilatation,  probably  the  result  of  a  sharp  bend  in  the  duodenum  caused  by  the 
traction. 

(2)  Insufficiency  of  the  expelling  power  of  the  stomach  may  exist  and  pro- 
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duce  dilatation  without  the  presence  of  any  obstruction  at  the  pylorus.  The 
degree  of  dilatation  is  usually  not  as  great  as  in  cases  due  to  stenosis.  The 
insufficiency  may  be  absolute  or  relative  only.  In  the  former  the  stomach  has 
not  the  power  to  expel  properly  even  food  which  is  normal  in  quantity  and 
quality.  In  relative  insufficiency  the  muscular  power  is  normal,  but  not  great 
enough  to  manage  gastric  contents  of  abnormal  quality  or  quantity. 

The  inp;estion  of  excessive  amounts  of  food  and  drink  is  a  common  cause 
of  relative  insufficiency.  The  condition  is  often  seen  in  employees  of  brewer- 
ies as  a  result  of  the  very  large  amount  of  beer  repeatedly  taken  by  them. 
The  enormous  appetite  of  diabetics  and  of  some  cases  of  insanity  acts  in  the 
same  way. 

Abnormalities  in  the  quality  of  the  food,  developing  before  or  after  it  is 
eaten,  are  likewise  powerful  factors.  Chronic  gastritis  is  consequently  a  com- 
mon cause  of  the  disease  since,  when  it  is  present,  the  food  is  not  properly 
digested,  remains  too  long  in  the  stomach,  and  overburdens  it.  The  fermenta- 
tive changes  going  on  in  the  stomach  with  the  production  of  gases  tend  to 
produce  dilatation,  since  the  irritation  which  these  set  up  probably  closes  the 
sphincters  and  compels  the  contents  to  be  retained.  Both  food  and  gas  press 
upon  the  walls  and  stretch  them.  These  fermentative  changes  may  take  place 
either  when  the  hydrochloric  acid  is  diminished  or  when  it  is  normal,  de- 
pending upon  the  number  of  micro-organisms  introduced.  On  the  other  hand, 
hypersecretion  of  hydrochloric  acid,  as  seen  in  some  cases  of  nervous  dyspepsia, 
may  also  favor  dilatation,  since  it  prevents  the  digestion  of  the  starches  which 
consequently  tarry  too  long  in  the  stomach. 

Whether  actual  stenosis  exist  or  whether  there  be  relative  insufficiency  of 
the  expulsive  power  of  the  stomach  there  will  at  last  follow  an  absolute  insuffi- 
ciency of  the  muscular  tone.  This  impairment  of  the  muscular  power  of  the 
stomach  may,  however,  be  produced  independently.  Auiong  its  causes  are 
general  muscular  debility,  as  in  chlorosis,  anaemia,  tuberculosis,  neurasthenia, 
rickets,  and  severe  illnesses  of  any  kind.  Chronic  gastritis,  too,  actually 
weakens  the  muscular  power  by  inflammatory  changes,  beside  leading  to  ab- 
normal changes  in  the  food  ingested.  It  is  probably  the  most  frequent  cause  of 
gastrectasia  dependent  upon  muscular  insufficiency.  Chronic  peritonitis,  and, 
rarely,  constipation  sometimes  seem  to  influence  the  motor  power  of  the  stomach 
in  some  reflex  way.  Cancer  and  ulcer,  even  though  not  at  the  pylorus,  may  im- 
pair the  expelling  power,  and  various  degenei'ations,  as  the  amyloid  and  colloid, 
may  attack  the  muscles  of  the  stomach  and  produce  dilatation.  It  has  been 
claimed,  though  not  proven,  that  oedema  of  the  gastric  walls  resulting  from 
nephritis,  cirrhosis  of  the  liver,  heart  disease,  or  emphysema  may  cause  dila- 
tation. Finally,  adhesions  or  hernise  may  produce  the  disease  by  restraining 
the  movements  of  the  stomach  instead  of  by  occasioning  stenosis,  as  before 
described. 

Rarely,  if  ever,  does  but  a  single  one  of  the  causes  mentioned  operate  alone. 
Rather  do  the  various  factors  act  and  react  upon  each  other,  gradually  and 
constantly  increasing  the  gravity  of  the  condition.    For  instance,  stenosis  is 
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sure  to  be  followed  at  last  by  muscular  insufficiency,  the  result  of  the  great 
retention  of  food.  Fermentation,  too,  takes  place  in  the  food  thus  accumulated, 
and  causes  chronic  gastritis,  which  in  its  turn  both  diminishes  still  further  the 
muscular  power  and  lessens  the  secretion  of  gastric  juice,  and  each  of  these  con- 
ditions increases  the  delay  of  the  food  in  the  stomach  and  the  production  of 
fermentative  changes. 

Although  dilatation  of  the  stomach  may  develop  at  any  time  of  life,  it  is 
much  commoner  in  those  of  middle  age  and  older.  It  is  however  not  infre- 
quent in  children,  especially  in  those  sulFering  from  rickets. 

Patholog-y. — The  degree  of  dilatation  of  the  stomach  varies  considerably. 
According  to  Ewald,  the  stomach  can  be  said  to  be  actually  dilated  only  when 
it  will  contain  more  than  from  fifty-three  to  fifty-seven  fluidounces.  This  is, 
however,  only  an  average  measurement ;  for  a  small  individual  or  one  with 
an  unusually  small  stomach  may  develop  dilatation  without  the  stomach's  sur- 
passing in  its  capacity  the  figures  given. 

Instances  of  decided  dilatation  are  at  once  recognized  on  post-mortem  exam- 
ination. On  exposing  the  abdominal  viscera  the  intestines  are  found  forced 
into  the  pelvis,  and  the  diaphragm,  liver,  and  spleen  pushed  upward.  The 
stomach  may  occupy  most  of  the  anterior  portion  of  the  abdomen.  Its  lower 
border  in  average  cases  reaches  to  between  the  umbilicus  and  the  pubis.  The 
fundus  is  generally  the  portion  first  and  most  dilated.  This  is  especially  true 
in  the  cases  which  result  from  stenosis,  and  it  may  occupy  all  of  the  left  side 
of  the  abdomen  in  extreme  cases.  Unless  adherent  to  surrounding  parts  the 
pylorus  is  very  commonly  somewhat  depressed.  Nevertheless,  the  general 
position  of  the  stomach  as  a  whole  is  more  horizontal  than  in  normal  cases. 
Dilatation  of  the  oesophagus  is  sometimes  present.  Dilatation  of  the  pylorus, 
as  well  as  of  the  stomach,  must  result  if  the  obstruction  be  in  the  intestine. 

The  walls  of  the  stomach  may  be  thickened,  normal,  or  thin.  If  the  former, 
hypertrophic  dilatation  is  spoken  of ;  if  of  normal  thickness  or  thin,  atrophic 
dilatation  is  present.  In  the  cases  occurring  in  young  persons  and  due  to 
stenosis,  hypertrophic  dilatation  is  very  apt  to  be  the  condition  present,  and  is 
especially  liable  to  occur  in  the  region  of  the  pylorus.  The  hypertrophy  is 
usually  situated  in  the  muscular  layer,  and  is  consecutive  to  cancerous  or  cica- 
tricial pyloric  stenosis  ;  but  in  some  cases  there  is  a  hypertrophy,  usually  of  all 
the  coats  of  the  stomach,  which  occurs  at  the  pylorus  and  itself  produces  the 
stenosis.  This  latter  condition  was  described  by  Lebert  as  "hypertrophic 
stenosis  of  the  pylorus."  In  many  of  the  cases  the  process  has  been  called  into 
action  by  the  cicatrization  of  an  ulcer,  but  in  others  it  appears  to  be  an  entirely 
independent  affection. 

In  aged  persons  dilatation  of  the  stomach  is  rarely  attended  by  hypertrophy 
of  the  gastric  walls,  and  in  cases  due  to  muscular  insufficiency  hypertrophy, 
if  present,  rarely  reaches  the  degree  seen  in  stenotic  cases. 

In  all  cases  there  is  a  tendency  for  atrophy  at  least  of  the  mucous  layer  to 
take  place  if  the  course  has  been  prolonged.  The  mucous  membrane  in  most 
cases  of  dilatation  exhibits  some  degree  of  chronic  gastritis. 
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Histologically,  there  is  found  a  new  growth  of  connective  tissue,  often  with 
a  small-celled  infiltration  which  occupies  the  space  between  the  muscle-bundles. 
There  is  also  a  cellular  infiltration  of  the  submucous  layer.  The  mucous  mem- 
brane exhibits  in  different  parts  the  various  histological  stages  of  chrouic  gastritis. 

Floating  kidney  has  been  found  associated  with  gasti'ectasis  in  a  number  of 
cases,  and  some  writers  regard  the  dilatation  as  the  cause  of  the  renal  displace- 
ment. It  seems  more  probable,  however,  that  there  is  no  actual  causal  relation 
between  them.. 

Symptomatology. — These  vary  much  according  to  the  severity  of  the  case 
and  the  nature  of  the  cause.  The  symptoms  of  the  primary  cause  often  mask 
those  of  a  gastrectasis  or  may,  at  least,  cause  them  to  be  overlooked.  In  nearly 
all  cases  there  is  an  increase  of  dyspeptic  symptoms,  and  sometimes  these  remain 
the  only  evidence  of  dilatation.  The  appetite  varies  within  wide  limits,  but  is 
usually  diminished,  although  sometimes  greatly  increased.  Thirst  is  generally 
very  great ;  the  tongue  is  coated  ;  eructation  of  liquid  and  of  gas  is  very  com- 
mon and  the  breath  may  be  offensive;  a  sensation  of  distention  and  pressure 
after  eating  is  common  ;  there  may  be  epigastric  tenderness. 

None  of  these  symptoms  are  characteristic.  Vomiting,  howevei',  is  a  most 
important  diagnostic  symptom  and  a  very  common  one.  It  may  be  accom- 
plished with  the  greatest  ease,  or  may  be  very  exhausting  from  the  violent 
retching.  At  first  it  occurs  often  and  soon  after  eating,  but  as  the  dilatation 
increases  it  is  less  frequent  and  does  not  take  place  until  some  hours  after  a 
meal.  The  amount  of  material  vomited  may  be  enormous,  reaching  eight  or 
ten  pints  or  even  much  more  than  this  in  some  of  the  reported  cases.  Portions 
of  undigested  food  eaten  several  days  before  are  very  commonly  observed. 

If  the  vomited  material — which  is  always  in  a  fermented  state,  as  shown 
by  the  numerous  bubbles  of  gas — be  allowed  to  stand  in  a  cylindrical  glass 
vessel,  it  will  separate  into  three  layers,  the  upper  brownish  and  frothy,  a 
much  thicker  middle  one  of  turbid  yellow-brown  or  dark-gray  fluid,  and  a 
lower  and  heterogenous  layer  largely  composed  of  solid  matter.  The  odor 
of  the  vomit  is  often  offensive  and  the  reaction  usually  acid.  Microscopical 
examination  shows  a  variety  of  moulds  and  bacteria,  together  with  the  yeast 
fungns  and  the  sarcina  ventriculi,  with  crystals  of  fatty  acids  and  remnants 
of  food  of  all  sorts. 

Hydrochloric  acid  may  be  absent  from,  or  diminished  in  amount  in  the 
vomit  in  cases  dependent  upon  carcinomatous  stenosis,  or  it  may  be  normal 
or  increased  in  other  cases.  The  great  degree  of  fermentation  leads  to  various 
products  of  decomposition,  among  them  lactic,  butyric,  and  acetic  acids,  alcohol, 
and  various  gases. 

Vomiting  is  not  always  present  in  dilatation.  So,  too,  the  vomited  matter 
does  not  always  have  the  peculiar  characteristics  described. 

In  this  connection  may  be  mentioned  the  fiiet  that  although  the  secretory 
power  of  the  stomach  need  not  be  affected  in  dilatation,  and  the  character  of 
its  secretion  not  be  at  all  altered,  its  digestive  power  is  probably  inhibited  by 
the  presence  of  unabsorbed  peptones. 
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The  iodide-of-potash  test  shows  that  the  absorptive  power  of  the  stomach 
is  seriously  impaired,  and  the  motor  power  of  the  organ  is  likewise  in  must 
cases  greatly  affected,  as  far  as  indicated  by  the  salol  test. 

Although  diarrhoea  sometimes  occurs,  constipation  is  a  symptom  nearly 
always  present,  due  in  part  to  the  fact  that  so  small  a  quantity  of  food  enters 
the  bowel.  The  urine  is  scanty  in  well-marked  cases  with  much  vomiting. 
Its  acidity  is  generally  diminished,  and  sometimes  the  reaction  is  persistently 
alkaline.    Acetone  and  diacetic  acid  mav  be  present. 

The  nutrition  of  the  patient  varies  considerably.  In  mild  cases  it  may  be 
little  interfered  with,  but  as  the  disease  advances  anaemia,  weakness,  and 
emaciation  are  prone  to  develop  and  may  become  extreme  ;  the  skin  is  dry  and 
roughened,  and  marantic  oedema  may  appear.  The  spirits  are  depressed  and 
headache,  vertigo,  and  insomnia  are  common.  Coma  develops  in  rare  cases, 
and  it  appears  to  depend  upon  diacetsemia.  The  temperature  is  generally 
unaffected.  Palpitation  and  dyspnoea  sometimes  result  from  flatulent  distention. 

Kussmaul  was  the  first  to  describe  tetanoid  spasms  dependent  upon  gastric 
dilatation.  The  spasms  were  seen  only  in  advanced  cases,  and  developed  after 
profuse  vomiting  or  the  employment  of  lavage.  They  sometimes  began  with 
painful  sensations  in  the  region  of  the  stomach  and  with  oppression  and  pros- 
tration. They  were  painful,  tonic,  and  appeared  in  the  flexors  of  the  foot, 
arm,  hand,  and  calf  and  in  the  abdominal  muscles.  Sometimes  they  were 
general.  The  pupils  were  contracted.  The  spasms  lasted  from  a  few 
minutes  to  a  few  days.  Occasionally  epileptiform  convulsions  with  uncon- 
sciousness occurred. 

Physical  examination  of  the  stomach  reveals  the  most  important  symptoms. 
If  the  abdominal  walls  be  thin  and  the  stomach  decidedly  dilated,  inspection 
usually  reveals  very  evident  bulging  of  the  left  hypochondriac,  epigastric,  a 
portion  of  the  right  hypochondriac,  and  a  portion  of  the  umbilical  regions. 
The  greatest  prominence  is  on  the  left  side,  and,  when  the  patient  is  standing, 
below  the  navel.  The  outline  of  the  stomach  can  sometimes  be  distinctly  seen. 
The  greater  curvature  in  such  a  case  runs  from  the  anterior  end  of  the  tenth 
rib  on  the  left  side  toward  the  pubis,  and  then  curves  up  again  to  the  right 
costal  margin,  while  the  lesser  curvature,  not  so  often  visible,  may  be  seen  a 
short  distance  below  the  ensiform  cartilage.  Artificial  distention  of  the  stomach 
in  the  manner  already  described  elsewhere  is  useful  in  bringing  into  view  the 
gastric  boundaries  if  these  were  not  previously  visible.  The  procedure  is  not 
always  successful,  either  because  the  pylorus  allows  the  gas  to  pass  out  or 
because  the  stomach  is  so  large  that  the  effervescent  powders  do  not  produce 
enough  gas  to  distend  it. 

In  cases  due  to  stenosis,  and  in  which  there  is  hypertrophy  of  the  muscular 
wall,  active  peristaltic  waves  may  occasionally  be  seen  traveling  over  the 
stomach  from  left  to  right.  Antiperistalsis  is  sometimes,  although  rarely, 
observed.  Pressing  or  striking  the  abdomen  with  the  hand  will  sometimes 
bring  the  movements  into  play  in  cases  where  they  do  not  otherwise  occur. 

Palpation  may  detect  a  pyloric  tumor  in  cases  of  dilatation  from  stenosis. 

Vol.  II.— 50 


786 


DISEASES  OF  THE  STOMACH. 


The  hand  perceives  peristaltic  movements  if  present,  even  although  they  can- 
not be  seen,  and  also  recognizes  a  peculiar  elastic  resistance  which  has  been 
compared  to  that  of  an  air-cushion.  Leube  recommended  that  a  stiff  sound 
be  introduced  in  cases  of  suspected  dilatation,  and  that  the  end  of  it  be  felt  for 
through  the  abdominal  walls.  He  stated  that  if  this  could  be  perceived  below 
the  umbilicus  dilatation  was  present.  The  procedure  is  not  to  be  recom- 
mended for  the  reasons  explained  in  discussing  the  methods  of  examining  the 
stomach. 

Percussion  can  best  be  practised  after  the  stomach  has  been  artificially  dis- 
tended with  air  or  gas.  The  limits  of  the  organ  can  then  be  well  outlined  in 
many  cases.  Often,  however,  it  is  impossible  to  distinguish  between  the 
stomach  and  the  distended  transverse  colon.  It  is  therefore  necessary  to  seek 
for  the  line  of  dulness  caused  by  the  presence  of  the  solid  and  liquid  gastric 
contents.  In  doing  this,  percussion  should  be  performed  when  the  patient  is  in 
the  upright  position.  A  line  of  dulness  will  be  noticed  in  the  dependent  portion 
and  marks  the  lower  boundary  of  the  stomach.  This  dulness,  however,  will 
shift  or  disappear  entirely  when  the  patient  is  recumbent.  Dulness  as  low  as 
or  lower  than  the  umbilicus  indicates  dilatation,  provided  there  can  be  excluded 
the  total  displacement  of  the  stomach  downward,  such  as  sometimes  occurs  in  sub- 
jects with  greatly  relaxed  abdomens.  To  bring  out  the  dulness  it  is  sometimes 
necessary  to  administer  to  the  patient  a  considerable  quantity  of  water  by  one 
of  the  methods  for  the  examination  of  the  stomach  already  described. 

Under  auscultation  may  be  first  mentioned  the  detection  of  the  distinctly 
splashing  sounds  frequent  in  dilated  stomachs.  The  patient  being  recumbent, 
the  whole  body  may  be  rapidly  shaken  or  the  gastric  region  given  a  series  of 
rather  forcible  and  sudden  impulses  with  the  hand.  In  this  way  a  loud  splash- 
ing can  often  be  heard  with  the  stethoscope,  or  in  other  cases  is  even  audible 
at  a  distance  from  the  body.  The  simple  presence  of  the  sound  is  not  diag- 
nostic, since  it  may  be  heard  in  the  healthy  stomach  immediately  after  a  large 
amount  of  liquid  has  been  swallowed  or  on  the  transverse  colon.  Dilatation, 
however,  may  be  diagnosed  if  the  sound  can  be  elicited  two  or  more  hours 
after  drinking,  and  if,  also,  siphoning  out  the  stomach  renders  the  sound  no 
longer  obtainable,  and  thus  shows  that  it  was  actually  produced  in  it  and  not 
in  the  colon.  A  fine,  sizzling  sound  can  often  be  distinguished  by  ausculting 
the  stomach.  It  is  accounted  for  by  the  fermentation  in  progress.  It  can  also 
be  heard  when  carbonic  dioxide  is  being  generated  after  effervescing  powders 
have  been  given.  The  transmitted  heart-sounds,  with  an  added  metallic 
quality,  are  sometimes  very  clearly  audible  over  a  dilated  stomach  filled  with 
air  or  gas.  It  is  often  useful  to  practice  auscultation  by  applying  a  stethoscope 
over  the  stomach  while  an  assistant  performs  percussion  at  points  advancing 
upwards  from  the  lower  part  of  the  abdomen.  The  sudden  and  marked 
increase  in  the  force  and  clearness  of  the  transmitted  sound  may  be  noted  when 
the  true  gastric  area  is  reached.  The  development  of  the  metallic  percussion 
note,  as  employed  in  pneumo-thorax,  may  also  occasionally  be  employed  to  out- 
line the  organ. 
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Direct  mensuration  of  the  stomach  is  unsatisfactory.  A  stiff  sound  passed 
into  the  stomach  should  normally  enter  about  twenty-four  inches  from  the 
incisor  teeth,  while  in  cases  of  dilation  it  may  pass  in  as  far  as  twenty-eight 
inches.  The  fallacies  of  this  and  other  means  of  mensuration  have  already 
been  referred  to  in  discussing  the  methods  of  examining  the  stomach. 

Diagnosis. — The  diagnosis  is  usually  easy  if  the  symptoms  detailed  are 
borne  in  mind  ;  but  often,  too,  it  is  difficult  or  impossible.  The  most  import- 
ant features  from  this  point  of  view  are  the  physical  signs  of  dilatation,  the 
character  of  the  matter  vomited,  and  the  information  as  to  the  delay  in  diges- 
tion obtained  by  the  use  of  the  stomach-tube.  Of  the  results  of  the  physical 
examination,  the  determination  of  the  lower  border  of  the  stomach  is  the  most 
important,  for  although  the  knowledge  of  this  does  not  always  indicate  the 
degree  of  dilation,  yet  when  this  border  is  below  the  umbilicus,  the  diagnosis 
of  dilatation  can  pretty  safely  be  made.  The  important  features  of  the  vomited 
matter  are  the  large  amount  of  it.  its  occurrence  some  considerable  time  after 
a  meal,  its  separation  into  three  layers,  and  the  evidence  of  fermentation.  The 
most  important  diagnostic  symptom  learned  from  lavage  is  the  evidence  of  delay 
in  the  digestion  of  food  and  of  loss  of  the  motor  power  of  the  stomach.  This 
is  shown  by  the  presence  of  food  in  the  stomach  six  to  seven  hours  after  a 
meal,  by  which  time  it  ought  to  have  entered  the  intestine. 

Yet  none  of  these  symptoms  are  diagnostic  in  every  case,  and  great  care 
must  be  used  lest  they  mislead  by  their  occasional  absence,  or  by  their  doubtful 
import  when  present.  It  is  impossible  to  distinguish  between  the  early  stages 
of  gastrectasis  on  the  one  hand,  and  between  a  naturally  large  stomach  with 
chronic  gastritis  on  the  other.  So,  also,  functional  atony  of  the  gastric 
muscle,  existing  as  a  pure  neurosis,  cannot  be  distinguished  from  the  early 
stages  of  actual  dilatation. 

Prognosis  and  Course.— The  prognosis  depends  largely  upon  the  cause 
of  the  condition.  In  cases  due  to  stenosis  from  naalignant  disease  it  is  totally 
unfavorable,  although  there  may  be  periods  of  temporary  improvement,  the 
result  of  proper  treatment.  Cases  of  dilatation  from  stenosis  due  to  other 
causes  oflPer  a  very  favorable  prognosis  as  regards  duration  of  life,  but  perma- 
nent recovery  is  not  to  be  expected,  although  careful  treatment  will  make 
practicable  a  comparatively  comfortable  existence.  In  dilatation  n(jt  depend- 
ent upon  stenosis  the  prognosis  is  more  favorable,  although  even  here  we 
can  hardly  expect  to  have  the  normal  tone  fully  restored  when  once  lost, 
and  to  see  the  patient's  stomach  return  to  the  normal  size  if  dilatation  has 
been  considerable  and  if  the  gastric  walls  have  undergone  serious  histological 
changes.  In  the  early  stages  of  this  class,  where  the  dilatation  is  but 
moderate,  permanent  and  complete  recovery  is  to  be  hoped  for.  In  cases 
which  fail  to  respond  to  treatment  death  at  last  occurs,  usually  from  a  pro- 
gressive marasmus. 

Treatment. — The  most  important  method  of  treatment  of  gastrectasia  is 
lavage,  which  was  introduced  by  Kussmaul  in  1867.  This  is  absolutely  indis- 
pensable as  a  palliative  measure  in  cases  due  to  stenosis  or  in  the  severer 
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instances  of  the  non-stenotic  class ;  and,  indeed,  in  nearly  every  case  of  what- 
ever degree  of  gravity  it  is  necessary.  By  the  use  of  lavage  the  burden  of 
the  irritating,  fermenting  gastric  contents  is  removed,  and  the  stomach  is  thor- 
oughly cleansed  and  given  an  opportunity  to  recover  its  lost  tone  and  to  con- 
tract again.  Lavage,  systematically  employed,  gives  remarkable  results  in  the 
relief  of  the  distressing  symptoms.  The  sensation  of  distention,  the  annoying 
vomiting,  and  the  evidences  of  dyspepsia  in  general,  with  many  of  the  symptoms 
attending  them,  are  removed  by  tlie  treatment ;  while  the  stomach  frequently 
diminishes  in  size  with  great  rapidity,  food  can  be  readily  taken  and  better 
,  digested  and  absorbed,  and  the  nutrition  of  the  patient  often  improves 
remarkably. 

Lavage  is  best  done  by  siphoning.  A  piece  of  flexible  tubing,  three  or 
more  feet  in  length  and  with  a  funnel  attached,  should  be  connected  with  an 
ordinary  stomach-tube.  The  total  length  of  the  apparatus  should  be  about 
six  feet.  Whatever  contents  are  present  in  the  stomach  may  be  removed 
through  this,  and  then  about  a  pint  of  tepid  water  allowed  to  run  in.  The " 
funnel  is  then  depressed  and  the  liquid  siphoned  out,  and  this  process  is 
repeated  until  the  water  comes  away  clear  or  nearly  so.  If  on  the  intro- 
duction of  the  tube,  the  stomach  is  not  roused  to  contraction  so  that  on 
lowering  the  funnel  the  contents  are  discharged,  it  is  necessary  to  pour  in 
warm  water  until  the  stomach  is  fairly  distended,  when  siphonage  may  readily 
be  started.  Sometimes  a  2  per  cent,  solution  of  bicarbonate  of  sodium  is  pre- 
ferable to  simple  warm  water,  on  account  of  its  solvent  action  upon  the  mucus. 
To  check  the  fermentation  some  mild  and  harmless  antiseptic  solution,  as  one 
of  salicylic  acid  of  ^  per  cent,  strength,  may  be  employed  as  the  last  washing 
of  the  operation. 

Lavage  should  be  done  once  a  day  or  occasionally  not  so  often  as  this.  An 
hour  as  far  removed  as  practicable  from  that  of  the  ingestion  of  food  should 
be  selected,  in  order  that  the  digestion  and  absorption  of  the  meal  may  be  inter- 
fered with  as  little  as  possible.  It  is  well  to  perform  the  operation  either 
before  breakfast  or  half  an  hour  before  the  midday  meal.  The  patient  can 
usually  learn  after  a  few  trials  to  wash  out  his  own  stomach. 

There  are  certain  objections  to  the  employment  of  lavage.  Sometimes  the 
operation  is  so  distressing  to  the  patient  that  it  has  to  be  abandoned.  It  is 
questionable  whether  the  tube  should  be  inserted  in  cases  of  gastric  ulcer,  and 
recent  haemorrhage  or  the  presence  of  aortic  aneurism  is  an  absolute  contra- 
indication. 

Equally  important  with  lavage  is  the  careful  regulation  of  the  diet.  Food 
should  be  of  the  most  digestible  nature  and  taken  in  small  quantities  only,  and 
should  consist  of  articles  which  do  not  readily  ferment.  It  is  very  necessary 
that  as  little  liquid  as  possible  be  ingested,  since  this  remains  in  the  stomach 
Avithout  being  absorbed.  Alcohol  is  to  be  avoided  unless  really  indicated,  and 
so,  also,  are  starches,  sugar,  and  fat  in  more  than  small  amounts.  Peptonized 
meat  preparations  are  often  of  great  value.  Nutritive  enemata  or  peptone 
suppositories  are  useful  in  some  cases. 
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Measures  must  also  be  taken  to  increase  the  muscular  power  of  the  stomach 
as  far  as  possible.  For  this  purpose  strychnine  is  indicated,  and  much  may  be 
expected  from  it  in  cases  not  too  far  advanced.  It  is  best  given  hypodermically 
in  cautiously  increasing  doses.  Faradization  of  the  stomach  may  increase  its 
muscular  power  and  hasten  the  passage  of  its  contents  into  the  intestine.  The 
effects  of  massage  are  similar,  although  it  acts  principally  by  mechanically  forc- 
ing the  food  through  the  pylorus. 

In  suitable  cases  fermentation  can  sometimes  be  checked  and  digestion  aided 
by  the  administration  of  hydrochloric  acid.  Other  remedies,  as  .creasote, 
carbolic  acid,  naphthalin,  salicylic  acid,  thymol,  and  allied  substances  are 
also  at  times  of  value.  Carlsbad  water  has  been  advocated  to  relieve  the 
constipation  which  so  usually  attends  and  reflexly  to  increase  the  peristalsis 
of  the  stomach. 

Forcible  dilatation  of  the  pylorus  narrowed  by  cicatricial  contraction  has 
been  recommended  by  Loretta,  and  a  number  of  cases  have  been  very  greatly 
benefited  by  it,  although  the  operation  is  a  serious  one  and  the  mortality  high. 
Resection  of  the  pylorus  has  been  done  in  this  and  in '  cancerous  stenosis. 
Other  operative  procedures  have  been  proposed  and  performed,  but  their  con- 
sideration belongs  rather  to  works  upon  surgical  subjects. 

Acute  Dilatation  of  the  Stomach. 

This  is  a  rare  condition,  of  which  our  knowledge  is  largely  theoretical  and 
of  which  only  a  few  cases  have  been  described.  The  rapid  ingestion  of  enor- 
mous quantities  of  liquid  or  solid  substance,  injuries  of  the  abdomen,  and 
convalescence  from  acute  fevers  are  assigned  as  causes.  The  evidence  of  ex- 
treme paralytic  dilatation  comes  on  rapidly.  The  condition  has  appeared  in 
some  cases  to  be,  so  to  speak,  an  exacerbation  of  a  chronic  dilatation  which 
has  previously  given  few,  if  any,  evidences  of  its  existence.  The  symp- 
toms are  severe  pain  in  the  abdomen,  the  absence  of  vomiting  or  its  cessa- 
tion if  previously  present,  and  great  tympanitic  distention  of  the  stomach. 
The  prognosis  is  grave  and  depends  upon  the  nature  of  the  primary 
disease. 

Treatment  consists  in  the  evacuation  of  the  contents  of  the  stomach  with 
a  tube,  with  such  subsequent  ineasures  as  are  called  for  by  the  causal  con- 
ditions. 

HEMORRHAGE  PROM  THE  StOMACH. 

Etiology. — Haemorrhage  from  the  stomach  (hsematemesis ;  gastrorrhagia) 
is  a  symptom  of  so  much  importance,  and  one  which  may  be  produced  in  so 
many  and  so  diverse  ways,  that  a  separate  review  of  the  subject  is  desirable. 
Among  the  causes  to  be  mentioned  are  the  following  : 

(1)  Traumata  of  Varioihs  kinds,  Ifechanical,  Chemical,  or  Thermal. — 
Blows  upon  the  region  of  the  stomach,  penetrating  wounds  of  the  viscus,  rarely 
the  use  of  a  stiff  stomach-tube  or  of  the  stomach-pump,  sharp-pointed  foreign 
bodies  which  have  been  swallowed,  are  instances  of  mechanical  causes  of 
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trauma.  Hot  liquids  aud  corrosive  poisons,  whether  acid  or  alkaline,  or  of 
other  nature,  form  thermal  and  chemical  causes. 

(2)  Ulceration  of  the  Gastric  Wall. — In  this  category  belong  cancer,  the 
peptic,  tubercular  and  typhoid  ulcers,  hsemorrhagic  erosions,  phlegmonous  gas- 
tritis and  the  penetration  of  an  abscess  from  without  through  the  wall  of  the 
stomach.  By  far  the  commonest  causes  among  these  are  ulcer  and  cancer,  the 
former  tending  to  produce  profuse  haemorrhage,  and  the  latter  repeated  smaller 
ones.  Ulcer  may  also  in  rare  cases  cause  haemorrhage  by  eating  into  the  heart 
or  the  la.rge  vessels. 

(3)  Diseases  of  the  V essels  of  the  Wall  of  the  Stomach. — Fatty,  amyloid,  and 
atheromatous  changes  of  the  gastric  vessels  and  also  a  varicose  condition  of  the 
veins  are  to  be  mentioned  here.  Miliary  aneurisms  have  been  the  cause  of  fatal 
haemorrhage  in  some  instances. 

(4)  Active  Congestion. — Haemorrhage  is  sometimes,  though  very  rarely,  seen 
in  severe,  simple  acute  gastritis.  Vicarious  menstruation  by  the  way  of  the 
stomach  is  to  be  included  here,  as  are  also  the  reported  cases  of  haematemesis 
substituting  a  haemorrhoidal  flux.    Both  of  these  are  certainly  very  unusual. 

(5)  Passive  Congestion. — A  very  frequent  cause  of  this  venous  stasis  and 
of  haemorrhage  from  the  stomach  is  cirrhosis  of  the  liver.  Next  to  ulcer  and 
cancer,  it  ranks  as  the  most  frequent  causal  condition.  In  a  similar  manner 
venous  obstruction  may  follow  pylephlebitis,  pressure  of  a  tumor  upon  the 
portal  vein  or  upon  its  branches  within  the  liver,  pressure  of  distended  bile- 
capillaries  upon  the  smaller  blood-vessels  within  the  liver,  and  pigment-emboli 
resulting  from  melanaemia.  Chronic  diseases  of  the  heart  and  lungs  produce 
passive  congestion  of  the  stomach  secondarily.  Violent  attempts  at  vomiting 
and  the  expulsive  efforts  of  parturition  may  produce  gastric  haemorrhage  in  the 
same  way.  Passive  congestion  is  the  cause  in  many  instances  of  the  varicose 
condition  of  the  gastric  veins  already  referred  to. 

(6)  Acute  Infectious  Diseases. — The  manner  in  which  these  produce  haemor- 
rhage is  not  understood.  Among  those  in  which  it  occurs  with  more  or  less 
frequency  may  be  mentioned  yellow  fever,  small-pox,  measles,  scarlatina, 
relapsing  fever,  malaria,  typhus  fever,  typhoid  fever,  cholera,  diphtheria,  and 
erysipelas.  Haemorrhage  in  most  of  these  diseases  is  not  common,  and  only 
occurs  when  there  is  evidence  of  the  dissolution  of  blood  in  the  system.  The 
haematemesis  of  acute  yellow  atrophy  may  be  included  here,  as  perhaps  also  can 
that  of  acute  fatty  degeneration  of  the  newly-born,  described  by  Buhl. 

(7)  Other  Constitutional  Diseases,  and  Diseases  of  the  Blood. — Here  are-  to  be 
included  haemophilia)  purpura,  scurvy,  chlorosis,  pernicious  anaemia,  leukaemia, 
splenic  anaemia,  lymphatic  anaemia,  cholaemia. 

(8)  Nervous  Affections. — Hysteria,  progressive  paralysis  of  the  insane,  epi- 
lepsy, and  tubercular  meningitis  may  be  attended  by  haemorrhage  in  some  cases. 

(9)  Idiojmthic  Hcemorrhages. — Here  may  be  included  the  cases  described 
by  Flint  in  which  haemorrhage  of  the  stomach  occurs  just  as  it  does  from  the 
nose,  without  any  discoverable  cause  and  neither  followed  nor  preceded  by  any 
morbid  condition. 
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(10)  Blood  from  Without  the  Stomach. — Sometimes  the  blood  does  not  come 
originally  from  the  stomach,  (gastrorrhagia),  but  enters  it  from  without,  and  is 
then  vomited.  Thus  it  may  come  from  the  nose,  lungs  or  pharynx  and  have 
been  swallowed,  or  may  have  entered  the  stomach  from  a  duodenal  ulcer,  a 
typhoid  ulcer  high  in  the  small  intestine  or  fi'om  the  cesophagus,  as  in  the  case 
of  rupture  of  varicose  veins  in  the  latter.  The  frequency  with  which,  partic- 
ularly in  children,  the  blood,  in  cases  of  post-nasal  haemorrhage,  flows  down 
the  cesophagus  and  is  subsequently  vomited  i-enders  this  source  of  hsematemesis 
especially  worthy  of  note.  In  the  case  of  children  it  may  have  come  originallv 
from  the  mother's  breast  in  the  process  of  nursing.  The  entrance  of  blood 
from  the  heart  through  a  perforating  gastric  ulcer,  already  alluded  to,  and  the 
bursting  of  an  aneurism  into  the  stomach  are  properly  included  here. 

(11)  Melcena  Neonatorum. — In  this  disease  blood  may  be  vomited  as  well  as 
passed  from  the  bowel.  It  occupies  au  uncertain  position  among  the  forms  of 
hsemorrhage  from  the  stomach.  Some  of  the  cases  depend  upon  ulcer  and  others 
on  hfemophilia,  but  the  nature  of  still  others  is  uncertain. 

Pathology. — This  is  most  varied,  dejjending  upon  the  nature  of  the  cause. 
The  search  for  the  source  of  the  hgemorrhage  is  often  difficult.  In  ulcer  and 
cancer  the  lesion  is  easily  found,  but  in  htemorrhage  from  miliary  aneurism  it 
readily  escapes  notice.  In  the  case  of  hseraorrhage  due  to  portal  obstruction 
the  source  of  the  bleeding  cannot  usually  be  discovered. 

Symptomatology. — Cases  of  slight  haemorrhage  may  readily  present  no 
symptoms,  since  the  blood  is  entirely  digested,  and  is  therefore  neither  vomited 
nor  passed  in  the  stools.  In  instances  of  more  abundant  bleeding  there  are 
black  passages,  either  hard  or  soft,  and  often  of  a  very  offensive  odor.  This 
has  been  sufficiently  described  in  considering  Ulcer  and  Cancer.  Sometimes 
the  stomach  is  so  full  of  blood  that  a  veritable  cast  of  the  organ  is  produced 
which  may  weigh  several  pounds. 

With  profuse  gastric  hsemorrhage  there  are,  of  course,  the  symptoms  of 
sudden  profound  anaemia,  and  the  patient  may  even  die  before  any  blood 
appears  either  in  the  vomit  or  in  the  stool. 

Diagnosis. — Not  only  is  the  source  of  the  blood  to  be  determined,  but  also 
the  cause  of  the  haemorrhage  whenever  possible.  In  cases  of  hsematemesis  it 
is,  as  a  rule,  easy  to  determine  by  chemical  and  microscopical  examination  that 
the  colored  material  is  really  blood.  That  the  blood  is  actually  vomited  is  also 
generally  clearly  apparent  if  the  patient  has  been  seen  in  an  attack  or  soon 
afterward.  In  doubtful  cases  haemoptysis  and  haematemesis  are  to  be  dis- 
tinguished as  follows : 

In  haematemesis  there  are  usually  symptoms  of  gastric  or  hepatic  disorder 
or  of  some  of  the  other  causes  already  mentioned ;  whereas  in  haemoptysis  there 
are  generally  evidences  of  actual  pulmonary  disease  or  of  severe  passive  con- 
gestion of  the  lung  from  heart  disease. 

In  haematemesis  the  blood  is  evidently  vomited  and  there  is  no  cough,  ex- 
cept as  a  secondary  symptom.  The  blood  is  bright  red  if  vomited  immediately 
after  entering  the  stomach  ;  otherwise  it  is  clotted  and  mixed  with  portions  of 
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food,  and  is  often  of  acid  reaction.  In  hfemoptysis,  on  the  other  hand,  the 
blood  is  coughed  up.  It  is  bright  red,  alkaline,  frothy,  little  if  at  all  clotted, 
and  often  mixed  with  mucus  or  pus.  There  is  no  vomiting,  or  it  immediately 
follows  the  coughing. 

In  hfematemesis  the  attack  may  be  preceded  by  a  sensation  of  fulness  in 
the  stomach,  nausea,  and  perhaps  faintness  and  dizziness ;  whereas  in  hjemopty- 
sis  there  generally  occurs  a  sensation  of  tickling  in  the  throat  before  the  blood 
starts. 

After  an  attack  of  hsematemesis  there  will  probably  be  evidences  of  blood 
in  the  passages  from  the  bowels ;  whei'eas  in  haemoptysis  cough  and  slightly 
blood-streaked  expectoration  persist  after  the  attack  is  over. 

The  diagnosis  of  the  exact  cause  of  a  gastric  hsemorrhage  is  more  difficult. 
Whether  blood  in  the  stools  has  its  origin  in  the  stomach  or  in  the  intestine 
can  only  be  determined  by  the  attendant  symptoms,  and  not  always  then. 
The  respective  characters  of  blood  vomited  in  ulcer  and  in  cancer  have  already 
been  described.  Inspection  of  the  nose  and  throat  and,  in  the  case  of  infants, 
of  the  mother's  breast  will  often  determine  whether  the  blood  has  been  swal- 
lowed and  then  vomited.  Sometimes  hysterical  subjects  or  malingerers  swal- 
low the  blood  of  an  animal  and  then  vomit  it  under  the  influence  of  emetics. 
Careful  inquiry  into  the  nature  of  the  case  generally  reveals  the  deception. 

Profuse  hsemorrhage  may  occur  in  ulcer  of  the  stomach,  cirrhosis  of  the 
liver,  pernicious  anaemia,  splenic  anaemia,  leukaemia,  and  aneurism.  In  these 
conditions,  as  in  htemorrhage  from  any  other  of  the  causes  mentioned,  only  the 
general  clinical  history  and  concomitant  symptoms  can  aid  in  the  diagnosis. 

Prognosis. — Hfemorrhage  from  the  stomach  is  rarely  immediately  fatal, 
except  in  cases  of  aneurism.  Ulcer,  as  already  stated,  may  occasionally  prove 
fatal  by  haemorrhage,  and  hepatic  cirrhosis  does  so  with  relative  frequency. 
The  symptoms  of  gastric  ulcer  and  of  cirrhosis  of  the  liver  are  sometimes  tem- 
porarily relieved  by  a  haemorrhage,  yet  the  state  of  the  patient  can  hardly  be 
said  to  be  improved. 

CiREHOSIS  OF  THE  StOMACH. 

Cirrhosis  of  the  stomach  (Hypertrophy  of  the  gastric  walls ;  Chronic 
interstitial  gastritis ;  Fibroid  induration  of  the  stomach)  has  already  been 
described  as  one  of  the  later  stages  of  chronic  gastritis.  It  would  seem  occa- 
sionally to  arise  independently  of  this.  It  is  characterized  by  very  great 
increase  in  thickness  of  all  or  part  of  the  gastric  wall.  It  is  a  rare  disease, 
commoner  in  women  than  in  men,  and  occurring  usually  in  middle  age. 

The  causes  are  not  clearly  understood.  Excessive  use  of  alcohol  is  fre- 
quently assigned  as  one  of  them,  but  it  is  not  certain  with  how  great  reason  ; 
since  in  some  instances  reported  there  had  been  no  use  of  alcohf)l  whatever. 
The  cicatrization  of  a  gastric  ulcer  has  been  supposed  to  be  the  starting-point 
of  the  disease  in  some  instances.  Trauma  received  in  the  region  of  the  epi- 
gastrium has  also  been  assigned  as  a  cause. 

The  stomach  is  sometimes  very  greatly  contracted,  and  holds  but  a  few 
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ounces  of  liquid.  Such  excessive  contraction,  however,  is  not  usual,  and  the 
organ  may  be  normal  in  size  or  even  dilated.  In  the  latter  case  the  cirrhosis 
has  been  only  partial.  The  walls  of  the  stomach  are  greatly  thickened  and 
are  rigid  when  incised.  The  thickness  may  measure  even  an  inch  or  more. 
Microscopically,  there  is  found  a  very  great  overgrowth  of  connective  tissue 
in  the  submucous  layer,  great  hypertrophy  of  the  muscular  coat,  and  hyper- 
trophy also  of  the  muscularis  mucosae.  The  mucous  membrane  may  be  normal, 
but  is  oftener  more  or  less  atrophied.  In  the  case  reported  by  Marcy  and  Grif- 
fith there  was  a  new  formation  of  smooth  muscular  fibre  not  only  in  the  mus- 
cular layer,  but  in  the  submucous  layer  as  well. 

The  symptoms  are  not  at  all  characteristic,  and  sometimes  there  are  none. 
In  general  there  are  the  evidences  of  chronic  indigestion,  such  as  vomiting, 
oppression,  loss  of  appetite,  and  the  like.  Gastralgia  is  sometimes  marked.  In 
other  instances  the  symptoms  of  pernicious  ansemia  have  been  reported,  and 
quite  frequently  the  disease  has  simulated  cancer  of  the  stomach,  A  tumor  may 
occasionally  be  detected  in  the  epigastrium.  The  introduction  of  the  stomach- 
tube  and  the  observation  of  the  short  distance  to  which  it  enters,  and  the  results 
of  an  effort  to  fill  tlie  stomach  with  water,  may  sometimes  aid  in  the  diagnosis 
where  the  organ  is  much  contracted.  It  is,  however,  almost  impossible  to 
distinguish  the  disease  from  cancer  in  many  cases. 

The  prognosis  is  entirely  unfavorable,  and  the  treatment  is  symptomatic. 

Hypertrophic  Stenosis  of  the  Pylorus. 

Hypertrophic  stenosis  of  the  pylorus  has  been  referred  to  among  the  causes 
of  dilatation.  It  is  usually  the  result  of  cancer,  but  cases  have  been  described 
(notably  by  Lebert)  in  which  it  seems  to  arise  as  an  independent  affection. 
In  such  instances  either  one  or  all  of  the  layers  of  the  gastric  wall  in  the 
neighborhood  of  the  pylorus  are  hypertrophied.  Where  the  whole  thickness 
of  the  wall  is  involved  the  case  is  practically  one  of  localized  cirrhosis  of  the 
stomach. 

The  symptoms,  prognosis,  and  treatment  have  already  been  discussed  in 
considering  Dilatation  of  the  Stomach, 

Atrophy  op  the  Gastric  Mucous  Membrane. 

Atrophy  of  the  gastric  mucous  membrane  has  already  been  alluded  to  as  the 
final  stage  of  chronic  gastritis.  It  may  also  be  secondary  to  cancer  and 
cirrhosis  of  the  stomach.  A  number  of  writers,  however,  consider  tliat  it  may 
arise  entirely  independently  of  these,  and  that  it  then  constitutes  a  distinct 
afiection.  The  macroscopic  and  microscopic  appearances  have  been  already 
sufficiently  described  under  Chronic  Gastritis, 

A  close  relation  sometimes  exists  between  atrophy  of  the  gastric  mucous 
membrane  and  pernicious  ansemia,  and  cases  have  been  reported  in  which  this 
organic  change  was  attended  by  all  the  symptoms  of  pernicious  anaemia,  with 
the  addition  of  the  evidences  of  entire  inability  of  the  stomach  to  digest  the 
food  which  entered  it.   Upon  this  combination  of  profound  anaemia  and  diges- 
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tive  disturbance  the  diagnosis  of  such  cases  may  be  made.  Often,  however, 
the  digestive  disturbances  are  not  so  well  marked  and  a  diagnosis  is  impos- 
sible. 

The  prognosis  is  absolutely  unfavorable,  and  the  treatment  should  be  that 
which  is  recommended  for  the  later  stages  of  chronic  gastritis. 

Gastromalacia. 

This  is  a  subject  which  formerly  received  much  greater  attention  than  it 
deserved  and  than  is  now  allotted  to  it.  It  is  at  present  generally  admitted 
that  nearly  every,  if  not  every,  case  of  gastromalacia  consists  simply  of  post- 
mortem digestion  of  portions  of  the  gastric  mucous  membrane,  or  at  least  of 
digestion  of  portions  which  before  death  had  sustained  some  severe  anatomical 
lesion,  such,  for  example,  as  extensive  hsemorrhagic  infiltration. 

Rupture  of  the  Stomach. 

Rupture  of  a  previously  healthy  stomach  may  occur  as  the  result  of  a 
severe  injury  to  the  abdomen.  It  has  also  been  claimed,  but  not  proved,  that 
a  healthy  stomach  may  rupture  from  over-distention  with  food  or  gas,  but 
most  of  such  cases  reported  are  probably  instances  of  perforation  of  an  ulcer. 
Rupture  secondary  to  other  lesions  has  already  been  repeatedly  referred  to  in 
various  preceding  sections. 


DISEASES  OF  THE  mTESTINES. 


By  WILLIAM  PEPPER. 


Inasmuch  as  many  of  the  affections  of  various  parts  of  the  intestine  are 
much  alike  in  their  causes  and  symptoms  and  since,  as  a  rule,  it  is  but  seldom 
that  only  one  section  of  the  enteric  ti'act  is  involved  at  a  time,  but  rather  that 
more  or  less  of  the  whole  tube  is  affected,  it  seems  better  to  avoid  a  too  narrow 
subdivision  into  diseases  of  the  duodenum,  jejunum,  ileum,  and  so-forth,  and  to 
consider,  as  far  as  possible,  the  disorders  of  the  tube  as  a  whole. 

Acute  Catarrhal  Enteritis. 

Definition. — An  acute  catarrhal  inflammation  of  more  or  less  of  the  large 
and  small  intestine. 

Synonyms. — Acute  diarrhoea  ;  Acute  intestinal  catarrh  ;  Acute  ileo-colitis. 

Etiology. — The  affection  is  an  exceedingly  frequent  one,  and  varies 
greatly  both  in  its  cause  and  in  its  intensity.  It  may  arise  either  primarily  or 
secondarily  in  the  course  of  other  affections.  Among  predisposing  causes  of 
the  primary  form,  the  period  of  the  year  occupies  a  prominent  place,  the 
affection  being  far  more  frequent  in  the  hot  season.  The  disease  is  far  more 
common  in  children,  and  especially  in  those  two  years  old  and  younger.  Pre- 
vious attacks  render  the  subject  liable  to  succeeding  ones.  There  is  also  often 
shown  a  peculiar  and  very  marked  individual  susceptibility  to  diarrhoea  in 
persons  otherwise  entirely  well.  Insufficient  clothing,  sedentary  or  confining 
occupation,  and  debility  of  constitution  likewise  act  as  predisposing  causes. 

Among  the  exciting  causes,  by  far  the  most  frequent  are  atmospheric  influ- 
ences and  the  ingestion  of  food  which  is  improper  either  in  quantity  or  quality. 
A  sudden  fall  in  temperature,  if  the  body  be  not  properly  protected ;  exposure 
to  drafts ;  chilling  of  the  surface  after  profuse  perspiration,  often  induce  diar- 
rhoea. In  regard  to  food,  the  amount  may  be  too  great  and  may  act  as  an 
offending  body  and  excite  the  inflammation.  In  other  cases  certain  articles  of 
diet  produce  the  affection,  although  these  vary  with  different  individuals.  Often 
poisonous  decomposition-changes  which  have  taken  place  in  the  food  before  in- 
gestion act  as  the  exciting  cause,  producing  in  this  way  a  toxic  enteritis. 

Impurities  in  drinking-water  may  give  rise  to  epidemics  of  enteritis.  Very 
often  a  change  in  the  character  of  the  drinking-water,  as  experienced  by  trav- 
ellers, induces  a  diarrhoea,  although  the  water,  as  a  rule,  may  be  harmless  to  those 
accustomed  to  it.   Unripe  fruit  is  another  cause  of  epidemics  of  diarrhoea. 
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Organic  toxic  substances  other  than  those  of  decomposed  food,  and  such 
inorganic  poisons  as  arsenic,  acids  and  alkalies,  mercury,  antimony  and  drastic 
drugs,  may  produce  diarrhoea.  The  inhalation  of  air  rendered  impure  by  em- 
anations from  sewers  or  from  dissecting-rooms  appears  often  to  induce  it. 

Trauma  may  rarely  occasion  enteritis,  as,  for  example,  by  blows  on  the 
abdomen,  foreign  bodies,  intestinal  concretions,  intestinal  worms,  and  the  irri- 
tation of  hardened  faecal  masses  in  prolonged  constipation. 

Intestinal  catarrh  sometimes  occurs  epidemically,  preceding  outbreaks  of 
cholera  or  dysentery.  Alterations  in  the  composition  of  the  intestinal  secre- 
tions may  produce  enteritis.  Thus,  the  absence  of  the  pancreatic  juice  is  often 
attended  by  a  fatty  diarrhoea,  and  the  increase  or  decrease  of  the  amount  of 
bile  may  be  followed  by  a  similar  result. 

Nervous  influences  may  produce  diarrhoea,  but  this  will  be  referred  to  sepa- 
rately, as  it  is  hardly  a  catarrhal  process. 

Secondary  catarrhal  enteritis  may  develop  as  the  result  of  the  extension  of 
inflammation  from  the  stomach,  from  a  cancerous  or  tubercular  ulceration  of 
the  intestine,  from  an  invagination,  hernia,  or  peritonitis,  or  in  the  case  of 
inflammation  of  the  lower  bowel  as  an  extension  from  gonorrhceal  vaginitis 
or  eczema  of  the  anus.  It  may  also  occur  in  the  course  of  infectious  diseases, 
as  measles,  scarlet  fever,  tuberculosis,  small-pox,  typhoid  fever,  cholera,  dysen- 
tery, pneumonia,  pyaemia,  and  malaria.  It  may  attend  also  chronic  cachectic 
diseases  in  general,  as  cancer,  phthisis,  nephritis,  anaemia,  and  Addison's  disease. 
Circulatory  disturbances,  especially  those  involving  the  portal  circulation,  are 
active  causes  of  secondary  enteritis.  Such,  may  arise  as  the  result  of  disease  of 
the  heart  or  lungs,  cirrhosis  of  the  liver,  disease  of  the  portal  vein,  or  pressure 
on  this  or  the  mesenteric  veins  by  tumors. 

Extensive  burns  of  the  skin  may  produce  a  secondary  catarrhal  enteritis  in 
a  manner  not  understood. 

Pathology. — In  many  instances  in  which  there  have  been  very  marked 
symptoms  during  life  post-mortem  examination  shows  none  of  the  appearances 
which  are  generally  assumed  as  characteristic  of  catarrhal  inflammation — viz. 
swelling,  redness,  and  increased  secretion.  In  such  cases  the  characteristic 
pathological  appearances  were  probably  present  during  life,  but  disappeared 
when  death  occurred. 

If  the  anatomical  changes  are  well  marked,  there  is  found  decided  redness 
of  the  mucous  membrane,  which  is  most  profuse  at  the  tips  of  the  villi  and  on 
the  folds  of  the  mucous  membrane.  It  is  sometimes  diffusely  and  uniformly 
spread,  and  sometimes  occurs  in  patches  or  streaks  or  is  arborescent.  Haemor- 
rhagic  spots  are  visible  ;  oftener,  however,  the  mucous  membrane  is  rather  pale 
than  injected  and  is  covered  with  mucus.  There  are  also  present  decided 
swelling  and  softening  of  the  mucous  membrane,  and  usually,  to  some  degree, 
of  the  submucosa  as  well.  This  swelling  is  the  result  of  an  inflammatoiy 
oedema  rather  than  of  a  cellular  infiltration,  although  there  is  some  increase  of 
connective-tissue  cells.  The  solitary  and  agminated  glands  are  enlarged  and 
moi'e  prominent  than  normal,  appearing  often  as  gray  translucent  granulations 
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surrounded  by  an  areola  of  congested  blood-vessels.  Sometimes  small  erosions 
are  seen  in  the  centre  of  the  follicles,  and  rarely  more  extensive  ulceration  in 
the  surrounding  mucous  membrane  may  accompany  the  catarrhal  process. 

The  muscular  and  serous  layers  of  the  intestinal  wall  are  generally  unin- 
volved,  although  sometimes  here  and  there  hypersemic.  The  mesenteric  glands 
are  nearly  always  enlarged  and  hypersemic. 

Symptomatology. — The  symptoms  not  ouly  vary  greatly  in  intensity,  but 
necessarily  dilFer  according  to  the  portion  of  the  enteric  tract  chiefly  involved. 
For  example,  the  evidences  of  duodenitis  and  of  typhlitis  are  widely  dilferent. 
The  symptoms  here  described  apply,  particularly  to  the  commonest  form  of 
enteritis — viz.  ileo-colitis. 

Diarrhoea  is  nearly  always  the  most  characteristic  symptom.  The  stools 
are  watery,  or  sometimes  like  thin  mush,  and  vary  in  number  from  two  or  three 
up  "to  twenty  or  many  more  in  twenty-four  hours.  The  amount  of  material 
passed  often  appears  to  be  out  of  all  proportion  to  the  food  ingested.  This  is 
a  proof  that  there  is  not  only  a  huriying  along  of  the  intestinal  contents  by 
increased  peristalsis,  but  that  a  large  amount  of  fluid  is  actually  added  to  them 
by  transudation  from  the  inflamed  mucous  membrane.  Tlie  appearance  of  the 
passages  varies  greatly.  The  color  ranges  from  brown  to  yellow,  green,  black, 
gray,  and  nearly  white,  its  depth  depending  upon  the  amount  of  bile  present. 
Considerable  mucus,  often  tinged  with  bile,  may  be  visible,  or  small  quantities 
of  blood  may  be  present.  Portions  of  undigested  food  may  be  passed.  Some- 
times the  stools  are  foamy  and  very  ill-smelling,  and  in  other  cases  nearly 
destitute  of  fsecal  odor.  In  very  severe  cases  they  may  much  resemble  the 
serous,  rice-water  discharges  of  cholera. 

The  I'eactiort  of  the  passages  is  generally  alkaline.  Microscopically,  there 
are  found  epithelial  cells,  round  cells,  occasional  red  blood-corpuscles,  innum- 
erable bacteria,  Charcot's  crystals,  and  crystals  of  oxalate  of  lime,  neutral 
phosphate  of  lime,  ammonio-magnesium  phosphate,  cholesterin  and  the  fatty 
acids. 

Sometimes  diarrhoea  is  the  only  symptom  of  enteritis.  As  a  rule,  however, 
other  evidences  of  the  disease  appear.  Abdominal  pain  of  a  colicky  nature  is 
generally  present.  It  is  often  worse  just  before  an  evacuation  and  is  frequently 
relieved  by  firm  pressure  upon  the  abdomen.  A  tendency  to  straining  indi- 
cates decided  involvement  of  the  colon.  The  abdomen  is  often  tympanitic,  and 
sometimes  greatly  so,  and  there  may  arise  therefrom  decided  interference  with 
respiration.  Palpitation  of  the  heart  may  be  produced  in  the  same  way.  Bor- 
borygmi  are  frequent  as  the  result  of  the  rapid  motion  of  the  mingled  liquid 
and  gas,  and  the  peristaltic  movements  of  the  intestine  may  be  visible  or  can 
be  palpated  through  the  abdominal  walls.  Appetite  is  impaired  or  lost,  but 
sometimes  entirely  preserved,  the  tongue  is  coated  and  somewhat  dry  and 
thirst  is  nearly  always  increased.  The  temperature  may  be  elevated  somewhat 
in  proportion  to  the  severity  of  the  intestinal  lesions,  but,  as  a  rule,  it  is  incon- 
siderably so.  High  continued  fever  or  sudden  elevations  of  temperature  in  the 
course  of  the  disease  indicate  the  presence  of  some  complication.   The  urine  is 
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much  diminished  in  quantity  and  is  high-colored  and  full  of  urates,  and  tube- 
casts  are  occasionally  seen  in  it.    Delirium  may  occur,  especially  in  children. 

Symptoms  of  collapse  may  develop  when  the  attack  has  been  very  severe. 
This  is  especially  true  of  children  and  of  aged  persons  or  when  the  abdominal 
pain  is  veiy  intense. 

As  already  stated,  the  symptoms  described  are  those  most  commonly 
observed,  and  are  characteristic  of  the  majority  of  attacks  of  enteritis.  In 
case  of  the  localization  of  the  inflammation  in  other  parts  of  the  intestine 
other  symptoms  may  appear.  Duodenitis  is  usually  associated  with  gastritis. 
The  occurrence  of  jaundice  combined  with  gastric  symptoms  points  toward  its 
existence,  as  do  dull  pain  and  tenderness  in  the  right  hypochondrium.  A 
positive  diagnosis,  however,  can  hardly  be  made. 

Jejunitis  and  ileitis  almost  always  exist  together.  They  cannot  be  dis-  - 
tinguished  from  each  other  during  life.  Although  they  are  nearly  always 
combined  with  inflammation  of  the  colon,  yet  they  may  occasionally  exist 
alone.  In  such  cases  diarrhoea  is  usually  less,  and  may  not  occur  at  all,  since, 
in  the  absence  of  increased  peristalsis  of  the  colon,  there  will  probably  be  time 
enough  for  resorption  of  the  excess  of  fluid  to  take  place.  There  will,  however, 
be  colicky  pain  in  the  abdomen,  while  the  presence  of  undigested  food  and  of 
unaltered  bile  in  the  stools  is  a  further  indication  of  involvement  of  the  small 
intestine. 

Acute  catarrhal  colitis,  occurring  alone,  is  unusual,  since  the  ileum  is  nearly 
always  likewise  involved.  It  cannot  be  distinguished  with  certainty  from  ileo- 
colitis. Pain  is  often  entirely  absent,  or,  if  present,  may  be  very  intense,  but 
it  is  not  so  colicky.  Mucus  is  more  abundant,  and  the  stools  are  uniform  in 
consistence  and  without  undigested  food. 

Inflammation  limited  to  the  caecum  or  appendix  is  not  uncommon.  The 
symptoms  differ  from  those  described,  and  will  be  detailed  in  a  separate 
section. 

Catarrhal  proctitis  exhibits  very  frequent  stools  with  a  constant  desire  to 
evacuate  the  bowels,  and  this  is  accompanied  by  straining,  and  preceded  or 
attended  by  pain  in  the  left  iliac  region.  There  is  tenderness  on  pressure  in 
this  locality,  and  a  sensation  of  burning  in  the  rectum.  There  is  also  a  large 
amount  of  mucus  in  the  stools,  and  sometimes  moi'e  or  less  blood.  Direct  ex- 
amination commonly  shows  spasmodic  twitching  and  contraction  of  the  anus, 
and  pain  on  the  introduction  of  the  finger  into  the  rectum.  After  the  disease 
has  existed  for  a  short  time,  a  degree  of  paralysis  of  the  sphincter  develops, 
and  fluid  is  constantly  discharged  in  small  amount.  Prolapse  of  the  rectum 
is  liable  to  occur. 

Complications. — The  symptoms  of  acute  gastritis  are  very  frequently  com- 
bined with  those  of  acute  enteritis.  The  various  diseases  to  which  enteritis  is 
often  secondary  may  be  considered  as  complications  as  well. 

Diagnosis. — The  diagnosis  of  the  usual  form  of  enteritis — viz.  ileo-colitis — 
is  generally  easv.  If  fever  persists  for  several  days,  tlie  susjiicion  of  the  pres- 
ence of  typhoid  fever  arises ;  and  the  discovery  of  rose-colored  spots,  with  the 
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presence  of  other  characteristic  symptoms,  renders  the  diagnosis  of  the  latter 
affection  certain. 

In  times  of  the  prevalence  of  cholera  it  rday  be  impossible  to  distinguish 
between  the  milder  cases  of  this  disease  and  those  of  severe  catarrhal  enteritis. 
In  such  instances  there  should  be  made  a  bacteriological  study  of  the  stools  in 
the  search  for  the  comma  bacillus. 

Catarrhal  ileo-colitis  is  distinguished  from  dysentery  by  the  presence  of 
large  watery  stools  and  the  absence  of  any  considerable  degree  of  tenesmus. 
Peritonitis  has  abdominal  pain  and  tenderness,  but  these  are  much  greater  than 
in  intestinal  catarrh,  and  the  disease  is  attended  by  constipation.  Enteralgia 
exhibits  constipation  and  no  evidence  of  disturbance  of  digestion,  while  there 
are  other  nervous  symptoms  present.  In  rheumatism  of  the  abdominal 
muscles  the  pain  is  superficial  and  made  worse  by  pressure  and  movements  of 
the  body. 

Prognosis. — The  prognosis  is  almost  always  good,  except  in  the  most 
severe  cases  and  in  the  very  young  or  very  old  or  in  those  already  much  debil- 
itated by  other  diseases.  There  is  also  the  danger  of  the  disease  becoming 
chronic. 

The  attack  lasts  one  or  two  days,  or  may  occasionally  persist  for  a  week 
with  varying  intensity  and  with  intermissions. 

Treatment. — This  must  depend  largely  upon  the  individual  case.  The 
patient  should  be  confined  to  bed  in  the  horizontal  position  and  be  fed  only  with 
nourishment  of  the  blandest  sort,  such  as  boiled  milk,  milk  and  rice,  or  pep- 
tonized preparations ;  or,  better  still,  all  food  should  be  entirely  withheld  for 
twenty-four  hours.  Only  moderate  amounts  of  water  should  be  taken,  and  ice 
is,  in  fact,  preferable  for  the  quenching  of  thirst. 

If  the  patient  is  seen  early  in  the  attack  and  there  is  reason  to  believe  that 
irritating  food  is  still  present  in  the  intestine,  it  is  well  to  begin  treatment  with 
a  purgative  consisting  either  of  castor  oil,  Rochelle  salts,  divided  doses  of 
calomel  and  soda  or  a  dose  of  the  following : 


If,  however,  purging  has  been  profuse  or  the  disease  has  already  lasted  a 
couple  of  days,  this  treatment  is  not  advisable.  This  does  not  always  mean 
that  the  diarrhoea  is  to  be  quickly  checked,  since  it  will  generally  cease  of  itself. 

If  pain  be  severe,  mustard  plasters  or  turpentine  stupes  may  be  employed, 
or  spirits  of  chloroform  or  some  such  aromatic  as  ginger  be  given  internally. 
Often  opium  is  required,  aud  sometimes  even  morphine  hypodermically. 

If  the  diarrhoea  be  profuse  or  tend  to  persist,  astringents  must  be  employed. 
One  of  the  best  of  these  is  bismuth,  in  doses  of  6  to  10  grains  every  two  or 
three  hours.  Each  dose  may  be  well  combined  with  2  grains  of  Dover's 
powder.   Dilute  sulphuric  acid  in  doses  of  10  drops  iiiay  be  administered  with 


!!^.  Chlorodyni, 

Syr.  rhei  aromatici, 
Sig.  A  teaspoonful  in  water,  repeated  as  required. 


gtt.  cx  ; 
f§ij.— M. 


800 


DISEASES  OF  THE  INTESTINES. 


morphine,  to  |-  of  a  grain,  every  two  or  three  hours.  With  each  dose  of 
this  combination  5  grains  of  gallic  acid  may  be  advantageously  given.  Chalk 
mixture  is  a  very  useful  mild  astringent,  especially  in  young  subjects.  Among 
other  remedies  may  be  mentioned  acetate  of  lead,  nitrate  of  silver,  and  various 
drugs  containing  tannic  acid. 

Enemata  or  suppositories  are  often  of  benefit,  especially  in  cases  where  the 
disease  appears  to  be  situated  chiefly  in  the  large  intestine.  Simple  flushing 
of  the  bowel  with  warm-water  in  quantities  of  several  pints,  with  or  without 
small  amounts  of  a  simple  disinfectant  or  sedative,  is  often  of  the  greatest 
service.  Small  soothing  or  slightly  astringent  enemata  or  suppositories  can  be 
used  where  the  lower  bowel  is  the  part  chiefly  or  solely  involved.  For  this 
purpose,  a  couple  of  ounces  of  starch  water  with  a  few  drops  of  deodorized 
laudanum  may  be  introduced  and  retained  ;  or  one  ounce  of  cold  water  contain- 
ing one  grain  of  zinc  sulphate  or  silver  nitrate  and  5  to  8  drops  of  deodorized 
laudanum  may  be  used  as  an  enema  from  one  to  three  times  daily. 

In  addition  to  the  treatment  described  it  is  of  course  of  the  greatest  import- 
ance to  remove  the  cause  of  the  disease  and  to  prevent  a  return  of  its  action 
after  the  attack  is  over,  as  also  to  treat  any  other  disorder  to  which  the  enter- 
itis may  be  secondary.  As  the  patient  recovers  the  greatest  care  must  be  exer- 
cised in  the  choice  of  the  food. 

The  treatment  of  duodenitis  consists  principally  in  the  regulation  of  the 
diet.  Thus  starch  and  fats  should  be  withheld,  inasmuch  as  the  entrance  of 
bile  and  pancreatic;  juice  into  the  duodenum  is  interfered  with.  Counter-irri- 
tation over  the  right  hypochondrium  is  useful. 

The  treatment  of  proctitis  should  be  chiefly  local,  and  consist  of  soothing 
injections  or  suppositories  or  the  insertion  of  small  pieces  of  ice. 

Cholera  Nostras. 

Definition. — An  acute  and  excessively  severe  gastro-intestinal  catarrh,  pre- 
senting symptoms  very  similar  to  those  of  cholera. 
Synonyms. — Cholera  morbus  ;  Spoi-adic  cholera. 

Etiology. — The  disease  is  in  reality  the  most  intense  form  of  acute  catar- 
rhal enteritis  combined  with  severe  acute  gastritis.  It  is  not  certain,  however, 
that  it  is  only  this,  for  in  many  respects  the  affection  is  peculiar. 

It  is  most  common  in  late  summer  under  the  influence  of  intensely  hot 
days  combined  with  decidedly  cooler  nights.  The  disease  is  most  frequent  in 
youth,  and  nervous  exhaustion  of  any  kind  is  also  a  predisposing  factor. 

Among  directly  exciting  causes  are  to  be  mentioned  taking  cold,  errors  in 
diet,  and  the  ingestion  of  impure  drinking-water,  decomposed  flesh,  or  unripe 
fruit.  It  is  very  probable  that  chemical  products  from  decomposition  of  food 
in  the  intestine  are  the  cause  of  most  attacks. 

Pathology. — The  pathological  lesions  are  those  of  acute  gastro-enteritis, 
and  a  repetition  of  the  description  of  these  is  unnecessary.  Often  the  lesions 
do  not  seem  severe  enough  to  account  for  the  intensity  of  the  symptoms. 

Symptomatology. — The  attack  is  usually  very  sudden,  though  sometimes 
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preceded  by  malaise,  nausea,  and  loss  of  appetite.  The  first  marked  symptoms 
are  very  liable  to  come  on  during  the  night.  The  patient  is  awakened  from 
sleep  suffering  from  a  sense  of  pressure  in  the  abdomen,  nausea,  and 'repeated 
vomiting.  At  first  it  is  the  ordinary  gastric  contents  which  are  expelled, 
colored  variously  and  often  mixed  with  bile,  but  later  the  ejecta  are  almost 
entirely  watery.  Vomiting  may  be  easily  accomplished  or  may  be  very 
violent.  It  may  be  almost  incessant.  Purging  develops  simultaneously  or 
very  shortly.  The  stools  are  at  first  thin,  but  faecal  and  of  varying  color. 
Later  they  may  become  almost  odorless,  and  sometimes  entirely  colorless,  and 
possess  the  character  of  the  rice-water  discharges  of  cholera.  Diarrhoea  may 
be  very  copious,  and  the  evacuation  of  the  bowels  become  almost  incessant. 

Pain  in  the  abdomen  is  present,  and  is  usually  intense.  It  is  paroxysmal, 
and  comes  on  after  each  attack  of  vomiting  or  purging.  Cramp-like  pains 
with  involuntary  twitching  develop  in  the  muscles,  and  particularly  in  those 
of  the  calves. 

Thirst  is  intense,  and  there  is  much  restlessness.  The  urine  is  greatly 
diminished  in  amount,  and  albumin  and  casts  frequently  appear  in  it,  and 
iudican  is  in  great  excess.  Sometimes  there  is  entire  anuria.  Collapse  is 
very  liable  to  develop.  It  is  marked  by  cold,  clammy,  cyanosed  skin ;  sinking 
in  of  the  eyes;  sharpness  of  the  features  and  particularly  of  the  nose;  weaken- 
ing and  alteration  of  the  voice,  which  sometimes  becomes  peculiarly  high- 
pitched;  small,  rapid  pulse;  cold  breath;  sighing  respiration,  and  low  tem- 
perature of  the  skin,  although  perhaps  with  elevation  of  the  rectal  temper- 
ature. Fever  is,  however,  generally  absent.  The  mind  is  frequently  clear 
throughout,  but  lethargy  and,  later,  stupor  may  arise. 

Diagnosis. — This  is  generally  easy  except  in  seasons  when  Asiatic  cholera 
is  prevailing.  The  fact  that  the  stools  generally  still  retain  some  color  is  a 
point  of  difference  between  the  two  diseases.  Nevertheless,  in  very  many  cases 
the  stools  of  cholei'a  nostras  are  identical  in  appearance  with  those  of  the 
Asiatic  disease.  In  such  cases  a  bacteriological  study  of  the  passages  may  aid 
the  diagnosis,  although  the  bacilli  of  the  two  diseases  are  very  similar  in 
appearance. 

It  must  likewise  be  borne  in  mind  that  poisoning  by  antimony,  arsenic,  or 
some  fungi  may  produce  symptoms  identical  with  those  of  cholera  nosti'as. 

Prognosis  and  Course. — The  disease  does  not  often  last  longer  than  from 
twenty-four  to  forty-eight  hours,  and  in  favorable  cases  the  symptoms  of  col- 
lapse then  disappear  and  vomiting  and  purging  cease,  perhaps  leaving  the 
patient  weak  for  some  days  or  even  weeks.  This  is  the  event  in  the  majority 
of  cases,  and  nearly  always  so  in  previously  healthy  individuals.  In  the  very 
old  or  very  young  or  in  those  already  debilitated  death  may  take  place.  In 
fatal  cases  the  diarrhoea  and  vomiting  may  cease  entirely,  and  incessant  hic- 
coughing often  develops;  or  in  the  other  instances  the  alvine  discharges  become 
almost  continuous  and  involuntary  and  the  cramps  are  nearly  constant.  Col- 
lapse increases,  and  coma  may  precede  death. 

Treatment. — The  principal  treatment  consists  in  the  prompt  and  free 

Vol.  11.— 51 


802 


DISEASES   OF  THE  INTESTINES. 


exhibition  of  opium,  either  by  the  mouth  or,  still  better,  hypodermically. 
Chlorodyne  often  acts  admirably.  Measures  must  also  be  taken  to  avert  or 
remove  symptoms  of  collapse.  For  this  purpose  the  application  of  large  hot 
poultices  to  the  abdomen  is  of  value,  since  these  also  tend  to  relieve  the  pain. 
Hot  bottles  applied  to  the  surface  are  also  useful.  Stimulants  must  often  be 
administered  freely  and  frequently  if  the  stomach  is  retentive.  Ether  may 
be  injected  hypodermically  if  necessary.  The  swallowing  of  pieces  of  ice 
helps  to  allay  thirst  and  stop  vomiting.  The  loss  of  water  from  the  system 
may  be  supplied  by  large  injections  of  water  into  the  bowel,  or,  if  necessary, 
under  the  skin,  as  is  recommended  for  Asiatic  cholera.  Food  is  not  needed  for 
a  couple  of  days,  and,  if  given  at  all,  should  be  of  the  most  unirritating  kind. 

Chronic  Enteritis. 

Deflnition. — A  chronic  inilatnmation,  either  catarrhal  or  ulcerative,  of  the 
mucous  membrane  of  more  or  less  of  the  small  or  large  intestine. 

Synonyms. — Chronic  intestinal  catarrh  ;  Chronic  diarrhoea. 

Etiology. — The  disease  may  be  either  chronic  in  nature  from  the  out- 
set or  a  sequel  of  the  acute  form,  especially  when  there  have  been  repeated 
attacks  of  this.  The  causes  of  chronic  enteritis  arising  in  this  latter  manner 
are,  of  course,  those  of  acute  enteritis,  and  need  not  be  enumerated  again  ;  and 
indeed  in  the  enteritis  which  runs  a  chronic  course  from  the  outset  the  initial 
causes  are  likewise  much  the  same  as  in  the  acute  form.  There  are  also,  how- 
ever, causative  factors  to  which  the  chronicity  is  due.  Among  these  may  be 
mentioned  such  debilitating  diseases  as  phthisis  and  malaria,  cachectic  states 
in  general,  and  passive  congestion  of  the  portal  system  the  result  of  chronic 
cardiac,  pulmonary  and  hepatic  diseases.  It  sometimes  develops  in  the  course 
of  chrojiic  interstitial  nephritis.  The  presence  of  any  other  chronic  lesion  of 
the  intestine,  such  as  tubercular  ulcers  or  cancer,  is  attended  by  a  chronic  catar- 
rhal process. 

The  continuance  of  improper  hygiene  is  a  powerful  cause.  Consequently 
chronic  diarrhoea  is  common  in  prisons  and  among  soldiers  in  camps.  It  is 
frequent  also  in  children  under  two  years  of  age  and  in  the  old. 

Pathology. — The  early  pathological  alterations  are  similar  to  those  seen  in 
acute  enteritis.  Later  more  characteristic  changes  take  place.  The  intestine 
is  uniformly  or  irregularly  dilated  or  contracted.  Sometimes  the  lumen  of 
the  tube  is  greatly  narrowed  by  hypertrophy  of  the  walls.  Stenosis  is  even 
occasionally  brought  about  by  the  hypertrophy.  The  hypersecretion  of  the 
mucous  membrane  and  the  frequently  extensive  ulceration  jirodnces  a  serous, 
mucous,  or  purulent  secretion  which  covers  the  lining  of  the  intestine  in  larger 
or  smaller  amounts. 

The  lower  ileum  and  the  colon  are  the  portions  usually  most  affected.  The 
mucous  membrane  is  generally  reddish-brown  or  livid,  or  finally  grayish,  as  a 
result  of  deposition  of  altered  blood-coloring  matter.  The  larger  veins  are 
injected.  The  coloration  of  the  mucous  membrane  is  very  irregularly  distrib- 
uted in  patches  and  streaks,  some  of  these  being  dark  red,  some  gray,  some 
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almost  black,  and  some  pale  and  nearly  white.  The  pigment  is  often  deposited 
most  abundantly  in  the  tips  of  the  villi  and  in  rings  around  the  solitary  glands 
or  in  the  centres  of  these  glands.  In  this  way,  by  the  close  apposition  of  very 
numerous  minute  black  points,  the  well-known  "  shaven-beard  "  appearance 
of  the  mucous  membrane  is  produced. 

The  mucous  membrane  is  thickened  and  the  lymphatic  follicles  very  much 
enlai'ged,  even  more  than  in  acute  enteritis.  This  change  is  especially  well 
marked  in  the  colon.  The  thickening  is  due  to  abundant  small-celled  infiltra- 
tion. There  is  a  hyperplasia  of  the  cellular  element  of  the  lymphatic  follicles 
in  addition  to  the  sei'ous  infiltration  which  first  caused  the  follicles  to  enlaro;e. 

Sometimes  the  mucous  membrane  hypertrophies  so  rapidly  that  polypi  are 
produced.  Cysts  also  form  by  the  blocking  up  of  the  intestinal  glands.  The 
submucous  and  muscular  layers  are  also  often  much  thickened  by  overgrowth 
of  the  connective  tissue,  and  the  latter  by  increase  of  muscular  fibre  as  well; 
and  even  the  serous  coat  may  exhibit  patches  of  thickening. 

Sometimes,  instead  of  thickening,  great  thinning  of  the  wall  takes  place,  and 
the  mucous  membranes  and  glands  are  found  to  be  atrophied. 

As  the  case  advances  countless  ulcers  begin  to  form  in  the  lymphatic  folli- 
cles, especially  in  those  of  the  descending  colon  and  sigmoid  flexure,  and  even 
of  the  rectum.  The  ulceration  is  the  result  of  the  death  and  consequent  sepa- 
ration of  portions  of  the  glands,  leaving  sharply-defined  conical  ulcers.  These 
spread  in  depth  and  in  diameter  nntil  the  tissue  surrounding  the  solitary  glands 
is  also  involved.  The  close-  approximation  of  the  ulcers  gives  a  sieve-like  or 
honeycombed  appearance  to  the  mucous  membrane. 

The  individual  primary  ulcers  are  one-tenth  to  one-fourth  of  an  inch  in 
diameter,  but  by  the  confluence  of  several  of  them  much  larger,  irregularly 
shaped  ulcei's  are  produced,  which  may  penetrate  in  depth  to  the  muscular 
layer  of  the  intestine.  Indeed,  in  rare  instances  perforation  of  the  intestine 
may  take  place.  This  is  sometimes  prevented  by  the  formation  of  adhesions. 
Healing  of  the  ulceration  leaves  pigmented  areas.  Sometimes  cicatrization  is 
so  extensive  that  the  lumen  of  the  intestine  is  seriously  encroached  upon. 

Beside  these  ulcers  arising  in  the  follicles,  others  may  develop  independently 
by  loss  of  substance  in  the  epithelial  portion  of  the  mucous  layer. 

Sometimes  polypoid  growths  composed  of  mucous  membrane  project  from 
the  midst  of  ulcers.  Lardaceous  degeneration  of  the  intestinal  mucous  mem- 
brane may  develop. 

Chronic  duodenitis  is  liable  to  be  followed  l)y  thickening  of  the  coats  of  the 
duodenum  and  obstruction  to  the  entrance  of  bile  and  of  the  secretion  of  the 
pancreas.  Chronic  proctitis  may  be  present,  with  or  without  involvement  of 
other  portions  of  the  bowel.  There  is  found  in  it  great  hyperpemia,  discolor- 
ation and  swelling  of  the  mucous  membrahe,  and  the  entire  wall  of  the  intes- 
tine may  be  so  thickened  that  the  lumen  is  much  lessened.  Ulcers  are  present, 
as  already  described.  Periproctitis  may  attend,  even  when  no  perforation  has 
taken  place. 

Symptomatolog'y. — In  the  typical  form  of  the  disease  diarrhoea  is  the  most 
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characteristic  symptom.  The  number  of  passages  varies  from  one  to  about  eight 
in  twenty-four  hours.  The  diarrhoea  is  seldom  present  every  day,  but  is  liable 
to  alternate  with  constipation.  Sometimes  the  evacuations  occur  only  in  the 
morning,  while  in  other  cases  ingestions  of  food  at  any  time  may  cause  a  pass- 
age. The  amount  passed  is  variable.  It  is  usually  about  two  to  four  ounces, 
but  will  exceed  this  in  severe  cases.  The  consistence  of  the  stools  ranges  from 
watery  to  semi-solid,  and  the  color  may  be  brown,  black,  yellow,  slate-color, 
green,  or  white.  The  substance  passed  is  faecal,  but  often  contains  portions  of 
undigested  food.  Very  commonly  there  is  present  a  large  amount  of  mucus, 
and  pus  also  may  be  seen  ;  and  sometimes  one  of  these  constitutes  the  entire 
stool.  Blood  is  occasionally  visible  in  the  form  of  bright  red  streaks,  or  may 
produce  a  black  color  of  the  passages  when  its  origin  is  not  in  the  rectum. 
The  odor  of  the  passages  is  at  times  most  offensive.  Fatty  stools  sometimes 
appear,  especially  in  children. 

Pain  in  the  abdomen  and  borborygmi  are  frequent  symptoms.  These 
develop  at  a  variable  time  after  eating  or  perhaps  only  just  before  a  passage. 
In  other  cases  there  is  merely  a  sensation  of  abdominal  soreness.  Flatulence, 
with  its  various  forms  of  secondary  distress,  is  often  present.  If  the  stomach 
be  also  involved,  there  are  seen  such  symptoms  as  loss  of  appetite,  pyrosis,  bad 
taste  in  the  mouth,  and  coated  tongue.  Sometimes  the  tongue  is  dry,  red,  and 
glazed. 

There  are  malaise,  apathy,  and  frequently,  hypochondriasis  or  melancholia. 
In  rare  cases  pronounced  insanity  may  develop,  though  this  may  be  only  the 
result  of  a  latent  tendency  called  into  activity  by  the  lowered  vitality  and  the 
prolonged  reflex  irritations.  The  skin  grows  pale  and  emaciation  is  sometimes 
extreme.  Decided  fever  is  usually  absent,  except  in  the  later  stages,  but  careful 
observation  will  often  disclose  an  abnormally  gi'eat  diurnal  variation  in  tem- 
perature. The  pulse  is  rapid,  or  occasionally  slow,  and  palpitation  and 
dyspnoea  often  develop  on  slight  exertion.  The  urine  exhibits  no  characteristic 
changes,  although  albumin  and  casts  may  be  found  in  bad  cases. 

In  the  mild  form  of  chronic  enteritis  there  may  be  perhaps  no  diarrhoea 
whatever,  or  it  may  occur  but  rarely.  The  combination  of  constipation  with 
abdominal  distention  and  pain  is  then  the  most  prominent  appearance.  The 
lining  of  the  intestine  is  coated  with  mucus,  which  interferes  with  digestion 
and  absorption,  and  which  renders  the  propulsion  of  the  mucus-covered  faeces 
particularly  difficult  to  the  atonic  bowel.  This  form  is  not  unusual  in  children 
after  the  period  of  the  first  dentition. 

Tlie  description  of  the  typical  form  applies  to  cases  in  which  the  entire  intes- 
tine, or  the  large  bowel  with  a  portion  of  the  ileum,  is  involved  ;  but,  as  in  acute 
enteritis,  sometimes  only  certain  sections  are  inflamed.  Clironic  duodenitis  is 
generally  associated  with  chronic  gastritis.  It  is  indicated  by  the  union  of 
icterus,  clay-colored  passages,  and  biliary  urine  with  gastric  symptoms.  The 
presence  of  fatty  diarrhoea  is  an  additional  evidence  of  duodenitis. 

The  existence  of  chronic  jejunitis  or  ileitis  is  rendered  probable  by  tlie  fre- 
quent development  of  pain  in  the  region  of  the  umbilicus,  with  flatulent  disten- 
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tion,  difficulty  in  digesting  starch  and  sugar,  and  loss  of  flesh.  Diarrhoea  may 
be  absent.  If  present,  the  discovery  of  bile-stained  mucus  and  of  undigested 
food  is  an  indication  that  the  small  intestine  is  involved.  There  is  no  way, 
however,  to  determine  positively  the  existence  of  an  isolated  jejunitis  or  ileitis. 
Without  doubt,  many  of  the  cases  generally  viewed  as  "  intestinal  indigestion," 
due  to  functional  disturbances  and  the  like,  are  in  reality  cases  depending  on 
mild  chronic  inflammation  of  the  small  intestine. 

Chronic  colitis  is  the  form  to  which  the  description  of  symptoms  as  given 
especially  applies.  That  the  colon  is  involved  is  indicated  by  the  large  size  of 
tlie  passages,  and  the  greater  severity  of  the  pain,  which  is  most  apt  to  develop 
just  before  the  evacuation  of  the  bowels. 

Chronic  proctitis  is  characterized  by  the  frequent  desire  to  evacuate  the 
bowels,  accompanied  by  tenesmus.  The  stools  are  often  composed  largely  of 
mucus  or  pus. 

The  symptoms  of  chronic  enteritis  vary  somewhat  with  the  stage  of  the 
malady.  When  there  is  no  fever  or  decided  impairment  of  nutrition,  and  no 
blood  or  pus  in  the  stools,  it  is  probable  that  ulceration  has  not  yet  commenced. 
If,  however,  pus  in  the  smallest  amount  or  portions  of  the  intestinal  mucous 
membrane,  can  be  discovered,  the  diagnosis  of  ulceration  is  assured.  Never- 
theless ulceration  may  exist  and  give  no  positive  evidence  at  any  time. 

Complications  and  Sequels. — Pneumonia,  developing  in  advanced  cases, 
has  repeatedly  been  observed  as  a  complication  of  chronic  enteritis.  Bronchitis 
and  pleurisy  may  also  occur.  Peritonitis  may  result  from  perforation  or  may 
develop  without  this,  and  periproctitis  may  be  produced  in  the  same  way. 
General  mai'antic  oedema  may  complicate  advanced  cases.  The  various  dis- 
eased conditions  enumerated  as  causes  of  chronic  enteritis  could  also  be  viewed 
as  complications.  Ulceration  of  the  cornea  has  been  observed  a  number  of 
times  in  cases  of  camp  diarrhoea.  Prolapse  of  the  rectum,  eczema  of  the  anus, 
and  haemorrhoids  are  frequent  complications  of  chronic  proctitis. 

Among  the  most  important  sequels  are  stricture  of  some  portion  of  the 
bowel  from  cicatricial  contraction,  although  this  is  rare,  chronic  constipation 
from  atony  of  the  muscular  wall,  and  persistent  intestinal  indigestion  and  con- 
sequent malnutrition. 

Diagnosis. — The  recognition  of  the  disease  is  generally  easy,  except  in  the 
milder  cases  where  no  diarrhoea  occurs.  The  determination  of  the  portion  of 
the  enteric  tract  affected  has  already  been  discussed. 

Prognosis  and  Course. — The  disease  is  always  very  resistant  to  treatment, 
of  very  prolonged  course,  and  especially  fatal  in  children  and  old  persons  and 
those  already  debilitated  by  other  diseases.  The  longer  it  has  lasted  before 
treatment  is  commenced,  the  more  difficult  is  it  to  eradicate  it.  The  disease 
may  persist  for  months  or  years.  It  is  always  intermittent  in  cases  which 
have  lasted  a  long  time,  and  there  are  periods  during  which  the  patient 
appears  to  be  recovering. 

In  cases  which  terminate  fatally  emaciation  grows  extreme,  fever  is  apt  to 
develop,  the  stools  become  very  frequent  and  copious,  and  general  cachectic 
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cedema  appears.  Local  oedema  may  occur,  as  the  result  of  marantic  thrombi. 
Death  results  from  exhaustion  or  sometimes  from  intercurrent  pneumonia, 
bronchitis,  thrombosis  of  the  cerebral  sinuses,  peritonitis,  or  some  other  com- 
plication. 

In  cases  which  recover  there  is  apt  to  remain  a  great  tendency  to  attacks 
of  diarrhoea  after  slight  indiscretions  in  diet  or  on  taking  cold. 

Treatment. — It  is  of  course  necessary  to  treat  any  one  of  the  numer- 
ous diseased  states  to  which  chronic  enteritis  may  owe  its  origin  and  per- 
sistence. Further,  it  is  important  to  try  to  prevent,  as  far  as  possible,  the 
development  of  enteritis  in  those  predisposed  to  it,  by  regulating  the  diet 
and  hygiene. 

In  the  mild  cases,  in  which  constipation  with  evidences  of  intestinal  catarrh 
prevail,  it  is  necessary  to  regulate  tlie  diet  carefully,  directing  explicitly  the 
kind  and  quantity  of  food  to  be  taken  in  each  individual  case,  and  insist- 
ing that  the  food  be  eaten  slowly  and  chewed  thoroughly.  As  a  rule,  an 
excess  of  starch  should  be  avoided.  Sometimes  an  absolute  milk  diet  fol- 
lowed for  a  time  is  an  excellent  remedy.  With  this  should  be  combined 
systematic  exercise  and  massage,  bathing,  change  of  air  and  scene,  the  fre- 
quenting of  mineral  springs  and  the  drinking  of  their  waters,  and  other 
hygienic  measures. 

Intestinal  digestion  may  be  aided  by  such  remedies  as  pancreatic  extract 
and  bicarbonate  of  sodium.  For  the  relief  of  the  constipation  it  is  frequently 
necessary  to  give  such  mild  laxatives  as  cascara  sagrada  or  small  doses  of 
senna,  aloin,  or  podophyllin.  Ipecacuanha  is  often  a  valuable  adjuvant. 
Small  enemata  of  cold  water  or  the  use  of  small  doses  of  Hunyadi,  Fried- 
richshall,  Rubinat,  Bedford  Springs,  or  other  laxative  waters  may  answer 
the  same  purpose.  Free  purgation  is,  however,  to  be  avoided.  Massage 
or  faradization  of  the  abdomen  may  be  of  service  for  the  relief  of  consti- 
pation. 

In  the  severer  forms  of  chronic  enteritis,  in  which  diarrhoea  is  present, 
dietetic  and  hygienic  regimen,  persistently  observed,  is,  if  possible,  even  more 
important  than  in  the  milder  cases.  Rest  in  bed  is  often  essential.  An  exclu- 
sive milk  diet  should  certainly  be  tried,  and  scraped  raw  beef  is  of  value  in 
some  cases.  Starch,  fat,  and  sugar  should  be  avoided.  Among  the  drugs  which 
may  be  employed,  bismuth  in  large  doses  holds  a  prominent  place  ;  chloride  of 
iron,  tannic  acid,  nitrate  of  silver,  acetate  of  lead,  and  other  astringents,  as 
recommended  for  acute  enteritis,  are  often  useful.  These  remedies  act  slowly 
at  best,  and  should  not  be  too  hastily  abandoned. 

Inasmuch  as  the  colon  is  so  especially  involved  in  the  disease,  local  treat- 
ment with  large  enemata  is  generally  advisable.  Simple  water  may  be 
employed,  but  oftener  the  addition  of  some  astringent  is  necessary.  Sulphate 
of  zinc  (1  to  3  grains  to  6  ounces),  nitrate  of  silver  (1  to  3  grains  to  6  ounces), 
and  acetate  of  lead  (1  to  3  grains  to  6  ounces)  are  among  the  best.  This  local 
treatment  is  particularly  desirable — and,  indeed,  almost  indispensable — when 
ulceration  has  clearly  commenced.    The  larger  enemata  will  rarely  he  retained; 
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and  it  is  at  times  better  to  use  small  ones,  f  5ss  or  f  §j,  containing  a  small  amount 
of  an  astringent,  which  are  to  be  retained. 

The  employment  of  alteratives  is  sometimes  demanded,  and  good  results 
may  be  hoped  for  from  cod-liver  oil  and  arsenic.  Opium  should  not  be  given 
as  a  routine  treatment.  It  is  called  for  at  times  in  cases  in  which  there  is  a 
tendency  to  frequent  attacks  of  diarrhoea,  but  it  finds  little  place  in  the  therapy 
of  the  severer  cases. 

The  treatment  of  chronic  proctitis  is  the  local  therapy  already  recommend- 
ed for  colitis ;  that  for  chronic  inflammation  of  the  duodenum  is  the  same 
as  for  acute  cases. 

Enteritis  in  Children. 

The  proneness  of  young  children  to  diarrhoeal  diseases,  and  the  variations 
exhibited  in  the  symptoms  and  causes  as  seen  in  them,  render  a  brief  separate 
account  of  them  advisable. 

The  diarrhoeal  diseases  of  childhood  may  be  divided  into — 1,  Acute  dys- 
peptic diarrhoea ;  2,  Cholera  infantum  ;  3,  Acute  entero-colitis  ;  4,  Chronic 
diarrhoea. 

Acute  Dyspeptic  Diarrhcea. 

Etiology. — This  disease  is  wonderfully  frequent  in  nursing  children,  in 
whom  there  exists  a  special  predisposition  to  it,  depending  upon  the  organiza- 
tion of  the  digestive  tract.  The  work  of  the  intestine  in  children  is  rendered 
especially  heavy  by  the  small  amount  of  the  salivary  secretion,  the  weakness 
of  the  digestive  power  of  the  stomach,  and  the  deficiency  in  the  strength  of  the 
pancreatic  juice.  Various  events  in  the  child's  life  are  liable  to  be  accom- 
panied by  diarrhoea  and  vomiting.  Prominent  among  these  is  dentition, 
which,  although  theoretically  normal,  is  very  frequently  not  so,  at  least  in  its 
effects.  Intelligent  mothers  frequently  observe  that  with  the  eruption  of  each 
tooth  an  attack  of  diarrhoea  and  vomiting  takes  place,  wdiich  cannot  be 
accounted  for  in  any  other  way. 

In  addition  to  these  causes  are  general  feebleness  of  the  constitution,  rick- 
ets, and  the  existence  of  hot  weather.  The  latter  is  a  very  powerful  factor  ;  so 
much  so  that  the  vast  majority  of  cases  are  seen  in  the  summer  season. 
Exposure  to  cold  and  wet  also  aids  in  producing  it,  as  does  improper  hygiene 
of  any  sort.  Particularly  to  be  noticed  is  the  overcrowding,  filth,  and  lack 
of  fresh  air  and  sunshine  so  common  among  the  poorer  classes. 

By  far  the  most  frequent  cause  of  the  disease  is  a  dietetic  one.  The  child 
is  nursed  too  much  ;  the  breast-milk  is  altered  by  anger  or  fright  or  other 
emotions  experienced  by  the  mother ;  or  the  child  is  given  a  "  taste  "  of  table 
food  or  is  fed  on  starchy  substances  before  it  has  acquired  the  ability  to  digest 
them.  Artificially-fed  children  suffer  most,  since  the  diet  is  more  liable  to  be 
improper  in  their  case. 

The  great  cause  of  diarrhcea  in  bottle-fed  children  is  the  abnormal  and 
excessive  development  of  bacteria  in  the  food  before  or  after  it  is  ingested. 
Normally,  there  are  but  few  species  of  bacteria  in  the  stools  of  an  infant,  but 
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studies  by  Booker  and  others  show  that  in  diarrhoea  the  number  of  species  is 
greatly  increased.  It  is  to  the  chemical  products  of  some  of  them  and  to  the 
alteration  of  the  food  that  the  irritation  of  the  bowel  is  probably  due. 

Heat,  which  has  already  been  referred  to  as  a  predisposing  cause,  acts  in 
most  cases  by  especially  favoring  the  growth  of  bacteria.  In  other  instances, 
however,  it  would  appear  that  the  heat  itself  produces  a  diarrhoea  of  relax- 
ation, apart  from  any  action  of  bacteria. 

Patholog-y. — The  lesions  of  this  form  of  diarrhoea  do  not  pass  beyond 
the  stage  of  catarrh.  There  is  redness,  swelling,  and  increased  secretion,  but 
destructive  lesions  of  the  intestine  do  not  take  place. 

Symptomatolog'y. — The  symptoms  are  perhaps  ushered  in  by  restlessness 
at  night  and  a  little  colicky  pain,  and  then  diarrhoea  begins.  This  may  be 
preceded  or  accompanied  by  vomiting  or  may  be  entirely  without  it.  The  pas- 
sages are  increased  at  first  to  four,  eight,  or  sixteen  in  twenty-four  hours, 
and  are  especially  likely  to  occur  after  taking  food.  They  are  more  liquid 
and  more  copious  than  normal,  and  may  be  very  offensive.  Frequently  there 
are  few  or  no  passages  during  the  night.  In  infants  the  loose  stools  always 
contain  curdled  milk,  and  often  are  "  yeasty  "  and  of  a  sour  odor.  Later  the 
stools  become  more  numerous  and  greenish,  and  often  of  a  deep-green  color. 
Mucus  is  frequently  seen,  and  sometimes  a  little  blood  also.  Colicky  pain 
with  crying  often  precedes  the  movements  in  young  children.  The  urine  is 
scanty,  appetite  is  lost,  the  tongue  is  coated,  and  thirst  is  increased.  There 
is  no  fever  or  but  little.  Decided  wasting  may  take  place  in  the  course  of  a 
few  days. 

Sometimes  the  attack  begins  much  more  abruptly  and  is  more  severe. 
Fever  increases  rapidly  to  104°  or  105°  F.,  and  nervous  symptoms,  and  even 
convulsions,  are  present.  These  symjjtoms  soon  disappear,  the  temperature 
falls,  and  vomiting  and  purging  begin.  The  passages  may  become  very 
numerous  and  watery,  but  do  not  assume  the  characteristics  of  those  of  chol- 
era infantum. 

All  grades  of  severity  of  the  disease  exist  between  the  mildest  and  the 
severest  cases. 

In  older  children  dyspeptic  diarrhoea  may  be  brought  on  by  eating  green 
fruit  or  other  injurious  substances. 

Diagnosis. — The  diagnosis  is  usually  easy.  The  disease  is  to  be  dis- 
tinguished from  tubercular  diarrhoea,  from  which  it  differs  in  the  abrupt  com- 
mencement and  in  the  absence  of  any  signs  of  tuberculosis  elsewhere  in  the 
body.  From  diarrhoea  and  vomiting  ushering  in  acute  febrile  disease  it  can 
be  distinguished  only  by  watching  the  course  of  the  case.  The  difference 
between  acute  dyspeptic  diarrhoea  and  entero-colitis  and  cholera  infantum  can 
better  be  referred  to  later. 

Prognosis  and  Course. — Attacks  of  dyspeptic  diarrhoea  in  children  last 
from  four  to  seven  days  if  well  managed.  Relapses,  however,  are  very  prone 
to  occur,  especially  in  hot  weather,  or  a  series  of  attacks  may  take  place  at 
intervals  of  a  week  or  more,  the  bowels  never  becoming  perfectly  natural 
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between  them.  Most  cases  get  well,  yet  enough  die  in  suraraer  to  make  the 
disease  a  serious  one.  It  is  especially  dangerous  in  weakly  babies,  but  even 
in  others  there  is  a  danger  of  the  disease  running  into  entero-colitis  or  cholera 
infantum. 

Treatment. — Little  more  needs  to  be  said  of  the  treatment  than  has  already 
been  mentioned  in  the  discussion  of  the  disease  in  adults.  Most  important  of 
all  is  the  attention  to  the  hygiene  and  the  food.  It  is  absolutely  necessary  in 
many  cases  to  remove  the  child  from  the  influence  of  continued  hot  Aveather. 
Children  should  be  taken  to  the  seashore  or  mountains  when  this  is  possible. 
When  not,  as  in  the  case  of  the  poor  in  cities,  they  should,  at  least,  be  taken 
during  the  day  into  the  ojjen  squares  or  parks  or  on  the  water.  Fresh  air  is 
essential,  and  the  patient  should  be  out  of  doors  nearly  all  day,  merely  avoid- 
ing exposure  to  the  hot  sun's  rays. 

The  child  should  be  bathed  daily,  and  in  very  hot  weather  several  times  a 
day.  The  clothing  should  be  light  and  cool.  On  the  other  hand,  the  cloth- 
ing iu  winter  should  be  sufficiently  warm,  and  care  should  be  taken  that  the 
arms  and  legs  are  always  well  (covered.  Rest  is  important  in  diarrhceal  dis- 
eases. A  sick  child  should  not,  however,  be  kept  in  the  lap  in  summer,  as 
this  but  increases  the  heat. 

Diet  is  of  great  importance.  Both  the  use  of  improper  food  and  the  intro- 
duction of  germs  are  to  be  avoided.  Where  it  is  possible  to  prociu'e  a  wet-nurse 
for  an  artificially-fed  child  it  is  most  desirable  to  do  so.  In  other  cases  care 
should  be  taken  that  the  food  is  sterilized.  Great  caution  must  be  observed 
that  the  child's  stomach  be  not  overloaded.  It  is  indeed  better  in  acute  cases 
to  stop  all  nourishment  for  twenty-four  or  forty-eight  hours,  and  to  give  bar- 
ley-water or  some  similar  unirritating  substance.  In  many  instances  it  is  well 
for  a  time  to  do  away  entirely  with  the  casein  and  to  feed  the  child  on  cream 
and  water,  veal  broth,  albumen-water,  or,  in  the  case  of  older  children,  on 
scraped  meat  or  the  like. 

The  medicinal  treatment  of  acute  dyspeptic  diarrhoea  does  not  differ  from 
that  recommended  for  acute  catarrhal  enteritis  in  adults,  although  especial 
stress  must  here  be  laid  on  the  value  of  irrigation  of  the  intestine.  Intestinal 
antisepis  holds,  too,  a  particularly  prominent  place  in  the  treatment  of  diar- 
rhoea in  children,  since  in  them  especially  is  the  disease  apt  to  be  of  bacterial 
origin.    Benefit  is  often  derived  from  such  a  combination  as  the  following : 

Salol,  gr.  XV  ; 

Pulv.  cretse.  prsep.,  gr.  xl ; 

Bismuth  subnitratis,  31  vel  siss  ; 

Pulv.  acacise,  q.  s  ; 

Syr.  zingiberis,  f§ss ; 

Aquse  purse,  q.  s.  ad  fgiv  ; 
Ft.  mist. 

Sig.  Dose  (for  a  child  of  one  year),  a  teaspoonful  every  three  hours. 
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Resorcin,  naphthalin,  hydronaphthol,  and  benzoate  of  sodium  are  also 
worthy  of  consideration.  Lactic  acid  has  been  highly  recommended  by 
Hayem.  The  advisability  of  the  employment  of  opium  must  be  determined 
in  each  individual  case.  While  its  use  is  not  to  be  recommended  as  routine 
practice,  there  are  many  cases  in  which  it  is  indispensable,  and  it  may  then 
be  used  in  the  form  of  deodorized  laudanum  in  connection  with  the  above 
remedies. 

Cholera  Infantum. 

Etiology. — This  disease  is  an  intensely  severe  form  of  acute  zymotic 
gastro-intestinal  catarrh.  It  is  analogous  to  cholera  nostras  of  adults  in  its 
symptoms  and  the  rapidity  of  its  course.  The  term  should  be  accurately 
applied,  for  large  numbers  of  deaths  are  attributed  to  the  disease  which  were 
really  not  at  all  due  to  it.  It  is,  in  fact,  a  rare  affection  as  compared  either 
with  entero-colitis  or  acute  dyspeptic  diarrhcea. 

The  great  predisposing  causes  are  continued  hot  weather,  life  in  cities,  im- 
perfect hygiene,  the  age  of  the  first  dentition,  particularly  that  of  from  six  to 
twelve  months  and  the  existence  of  dyspeptic  diarrhcea.  The  exciting  cause  is 
nearly  always  some  trouble  with  the  food. 

Pathology. — From  a  pathological  standpoint  the  disease  is  really  an  intense 
foi  m  of  acute  dyspeptic  diarrhoea ;  for  few  or  no  lesions  of  the  intestine  are 
found  post-mortem,  and  never  any  of  an  ulcerative  nature.  The  gravity  of 
the  affection  seems  to  be  due  rather  to  the  associated  paralysis  of  the  vaso- 
motor nerves  of  the  intestine,  with  a  resulting  profuse  discharge  of  serum, 
than  to  any  violent  enteritis  even  of  a  catarrhal  form. 

Symptomatology. — The  symptoms  may  come  on  suddenly,  but  oftener 
are  preceded  by  diarrhcea.  The  child  begins  to  have  copious,  acid  and  often 
very  offensive  stools,  and  these  soon  become  entirely  serous  and  alkaline  and 
leave  no  stain  upon  the  diaper.  The  passages  may  occur  every  few  minutes, 
and  be  expelled  with  force.  They  contain  immense  numbers  of  bacteria  with 
epithelial  and  round  cells.  About  the  same  time  there  develops  incessant 
violent  vomiting,  which  is  made  worse  by  any  attempt  to  take  nourishment. 
The  vomited  matter  is  at  first  of  food,  but  later  is  mucous  and  bilious.  There 
is  often,  at  the  outset,  evidence  of  great  nervous  excitement,  the  child  moaning 
and  tossing,  but  soon  this  gives  place  to  apathy  and  listlessness.  Prostration 
is  extreme  from  the  first  ;  the  tongue  is  dry  and  pasty,  thirst  intense,  appetite 
lost.  In  a  few  hours  the  fontanelles  become  depressed,  the  eye  sunken,  the 
face  pale,  and  the  features  pinched.  The  loss  of  weight  may  be  very  rapid. 
The  temperature  is  generally  105°  F.  or  more,  and  may  continue  so  until 
improvement  occurs  or  until  death.  The  pulse  grows  small,  frequent,  and 
finally  thready  and  irregular.  The  respiration  is  also  irregular  and  the  urine 
scanty  and  suppressed. 

Diagnosis. — The  disease  can  scarcely  be  confounded  with  any  other.  The 
diagnosis  rests  upon  the  uncontrollable  vomiting  and  diarrhoea,  the  serous,  col- 
orless stools,  the  extreme  prostration  and  collapse,  the  high  temperature,  and 
the  rapid  course.    These  are  quite  sufficient  to  distinguish  it  from  acute  dys- 
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peptic  diarrhoea  or  from  eutero-colitis,  in  neither  of  which  are  the  stools 
ever  serous. 

Prognosis  and  Course. — The  symptoms  described  may  persist  for  a  few 
hours  or  a  few  days  and  the  child  recover,  or  it  may  die  in  collapse  with  coma, 
convulsions,  or  high  internal  temperature.  Sometimes  the  vomiting  and  diar- 
rhoea cease  a  few  hours  before  death. 

Other  cases  pass  into  the  algid  state  of  cholera,  with  subnormal  temperature, 
cold  breath,  and  dyspnoea.  In  still  other  cases  the  passages  may  diminish  and 
the  vomiting  cease,  but  the  nervous  state  denominated  "  hydrencephaloid  "  or 
"  pseudo-hydrocephalus  "  develops.  This  is  characterized  by  apathy,  Cheyne- 
Stokes  or  irregular  respiration,  irregular  pulse,  pupils  contracted  or  later  dilated, 
retraction  of  the  head,  retraction  of  the  abdomen,  clutching  of  the  fingers,  sunken 
fontanelles,  and  a  normal  or  subnormal  temperature. 

The  prognosis  of  cholera  infantum  is  always  grave.  It  varies  directly  with 
the  youth  of  the  child,  the  presence  of  hot  weather,  the  previous  existence  of 
diarrhoea  or  of  other  impairment  of  the  health,  the  use  of  artificial  food,  and 
the  severity  of  the  attack.  The  gravest  features  are  hyperpyrexia,  uncon- 
trollable vomiting,  intense  prostration,  and  severe  nervous  symptoms. 

In  cases  which  recover  the  severe  symptoms  generally  begin  to  ameliorate 
within  twenty-four  hours,  and  the  diarrhoea  alone  remains.  This  lasts  for  some 
time,  for  recovery  is  always  tedious.  Sometimes  choleraic  symptoms  disappear 
for  a  few  days  and  then  return  in  full  force,  and  the  child  dies.  In  other  cases 
the  child  may  recover  from  cholera  infantum  only  to  pass  into  entero-colitis 
and  die.  Other  fatal  cases  die  with  the  features  of  the  disease  in  a  few  hours 
or  a  few  days. 

Treatment. — The  treatment  of  cholera  infantum  must  be  most  prom])t  and 
energetic.  The  most  important  indication  is  the  relief  of  hyperpyrexia,  if  this 
exist.  The  temperature  must  be  taken  in  the  rectum,  since  the  axillary  tempe- 
rature even  when  determined  with  care  is  misleading.  A  tepid  bath  should  be 
administered  at  once,  and,  beginning  with  the  water  at  80°  F.,  it  may  be  cau- 
tiously reduced  by  the  addition  of  cooler  water  if  it  seems  necessary.  It  is 
important  to  supply  the  system  with  fluid  to  replace  that  which  has  been  lost. 
This  may  be  done  by  the  administration  of  ice  or  v/ater.  Irrigation  of  the 
stomach  and  intestine  is  very  valuable,  both  to  accomplish  this  end  and  for 
cleansing  purposes.  Stimulants  must  be  used  freely,  and  opium  is  indispens- 
able. The  latter  is  best  given  in  the  form  of  morphine,  and  hypodermically, 
Y^Q-  of  a  grain  with  -g-^  of  a  grain  of  atropine  being  a  sufficient  amount  for 
a  child  of  one  year.  The  dose  may  be  repeated  in  an  hour  if  needed,  and 
after  this  as  necessity  demands.  Enemata  of  from  2  to  4  drops  of  laudanum 
in  2  drachms  of  starch-water  are  sometimes  useful.  Bismuth  or  small  doses 
of  silver  nitrate  in  solution  are  useful  internally.  If  collapse  threatens,  hot 
applications  or  a  hot  bath  may  be  used  ;  and  hypodermic  injections  of  ether  or 
2-yjj-  of  a  grain  of  strychnine  should  be  administered.  The  same  dietetic  and 
hygienic  care  is  required  as  has  been  described  as  requisite  in  acute  dys- 
peptic diarrhoea. 
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Acute  Entero-colitis. 

Etiology. — This  form  of  the  diarrhoeal  diseases  of  childhood  is  a  very 
common  and  fatal  one.  It  is  the  scourge  of  the  "  second  summer."  It  is 
commonest  in  those  six  to  eighteen  months  of  age,  and  rare  after  three  years. 
It  occurs  usually  in  liot  weather  and  in  cities  and  among  the  poor,  but  is  not 
confined  to  these  conditions.  Tlie  causes  are  those  already  mentioned  as  pro- 
ducing acute  dyspeptic  diarrhcea.  It  is  also  very  liable  to  follow  this  affection 
or  cholera  infantum,  and  too  often  is  a  sequel  to  the  specific  diseases  of  child- 
hood, especially  diphtheria,  measles,  and  scarlet  fever. 

Pathology. — The  pathological  lesions  are  situated  principally  in  the  colon 
and  ileum,  although  there  may  be  hypersemia  of  the  rest  of  the  intestinal 
tract.  The  disease  might  with  good  reason  be  called  "  ileo-colitis."  It  has 
sometimes  been  termed  "  follicular  enteritis,"  since  ulceration  of  the  follicles 
is  present  in  most  cases. 

During  the  first  week  of  the  disease  the  lesions  are  those  of  acute  enteritis 
of  moderate  severity  in  adults.  The  raucous  membrane  of  the  affected  region 
is  swollen  and  softened,  and  the  epithelium  appears  to  have  been  shed  in  some 
places.  The  solitary  and  agminated  glands  are  enlarged  and  prominent.  After 
a  week  the  solitary  glands,  particularly  in  the  colon,  exhibit  ulceration,  as  do 
Peyer's  patches  to  some  extent.  These  ulcers  rapidly  enlarge  and  deepen, 
forming  a  central  slough,  and  penetrate  to  the  muscular  layer  of  the  bowel. 

In  some  cases,  instead  of  this  change,  there  is  a  diphtheritic  or  pseudo- 
membranous inflammation.  This  renders  the  intestinal  wall  firm,  stiff*,  desti- 
tute of  folds,  and  of  three  or  four  times  its  normal  thickness.  The  glandular 
structure  is  indistinct  and  there  is  no  deep  sloughing.  The  wall  of  the  intes- 
tine has  been  rapidly  infiltrated  with  small  cells  and  fibrin  in  this  variety 
of  the  disease. 

Symptomatology. — As  a  rule,  the  disease  begins  as  a  dyspeptic  diar- 
rhcea, the  symptoms  of  which  merge  imperceptibly  or  suddenly  into  those  of 
entero-colitis.  The  general  condition  of  a  child  suffering  from  moderate  diarrhcea 
appears  to  become  worse.  The  temperature  rises  and  is  continuously  elevated, 
although  not  often  exhibiting  the  hyperpyrexia  of  cholera  infantum.  The 
stools,  too,  alter  in  character.  They  are  small  in  size,  number  fifteen  to  thirty 
in  twenty-four  hours,  contain  considerable  mucus,  and  are  streaked  with  blood. 
They  are  usually  passed  without  mucli  pain.  Sometimes  they  are  larger  in  size, 
and  are  then  less  frequent.  The  bowels  are  generally  moved  oftenest  in  the 
daytime.  The  passages  are  acid,  often  off^ensive,  and  vary  in  color  very  greatly. 
The  very  small  stools  are  sometimes  nearly  entirely  mucous,  and  are  usually 
without  odor.  The  characteristic  feature  of  the  stools  of  entero-colitis  is  the 
relatively  large  amount  of  mucus  in  them. 

Vomiting  is  not  a  marked  symptom  of  entero-colitis.  The  abdomen 
is  distended  and  hard,  and  is  tender  along  the  line  of  the  colon.  Sometimes  it 
is  soft  and  not  distended.  Appetite  is  impaired  or  lost.  The  urine  is  dimin- 
ished in  amount  and  is  loaded  with  urates.    Nutrition  is  impaired  and  weight 
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very  rapidly  lost,  and,  although  this  does  not  occur  so  speedily  as  in  cholera 
infantum,  in  eases  at  all  prolonged  emaciation  it  may  grow  extreme. 

The  skin  becomes  loose,  dry,  and  scaly,  the  features  sunken,  and  the  child 
presents  a  pitiable  appearance. 

Diagnosis. — The  disease  is  to  be  distinguished  from  acute  dyspeptic  diar- 
rhoea by  the  febrile  course  and  the  large  amount  of  mucus  in  the  stools,  and 
from  cholera  infantum  by  the  absence  of  serous  passages,  hyperpyrexia  and 
incessant  vomiting. 

Prognosis  and  Course. — In  one  form  of  the  aflPection  the  attack  lasts 
from  two  to  four  weeks,  and  then  gradually  ceases  or  the  child  dies.  In  a 
second  variety  the  disease  passes  into  a  subacute  stage.  In  this  form  the 
fever  nearly  disappears  and  appetite  returns,  but  diarrhoea  persists  and  nutri- 
tion does  not  improve.  The  passages  number  only  fom-  or  five  a  day  and  are 
large  in  amount,  often  offensive,  and  contain  mucus  and  undigested  food.  This 
condition  lasts  five  or  six  weeks,  often  with  intermissions,  and  the  patient  then 
begins  to  convalesce  slowly.  If  recovery  does  not  ensue,  the  disease  passes  into 
the  chronic  form. 

In  a  third — the  dysenteric — variety  of  entero-colitis,  which  is  rather  a  rare 
form,  the  attack  is  very  severe  from  the  beginning.  The  onset  is  sometimes 
sudden,  with  higli  fever,  frequent  passages  from  the  bowels,  prostration, 
delirium,  and  sometimes  convulsions.  In  other  cases  of  this  form  the  onset  is 
more  gradual  and  the  temperature  is  not  miicli  elevated.  In  both  of  these 
forms  the  passages  become  very  frequent,  small,  almost  entirely  composed  of 
mucus,  and  are  passed  with  severe  straining  efforts.  There  is,  indeed,  nearly 
persistent  tenesmus  and  colicky  abdominal  pain.  Prostration  increases,  and 
death  may  occur  in  four  or  five  days  or  a  week  ;  or  the  child  may  improve 
and  the  case  assume  the  ordinary  type  of  entero-colitis. 

The  prognosis  of  entero-colitis  is  always  serious.  Its  gravity  depends  upon 
the  youth  of  the  child;  the  previous  health,  the  method  of  feeding  employed 
(whether  breast  or  bottle),  and  the  ability  to  remove  the  child  from  such 
unfavorable  conditions  as  hot  weather,  city  life,  and  tlie  like.  There  is  always 
very  great  danger  of  relapse. 

Treatment. — In  the  treatment  of  acute  entero-colitis  antiseptic  drugs  hold 
an  inferior  place,  while  local  treatment  is  of  the  greatest  importance.  Enemata 
must  be  used  both  for  flushing  the  colon  and  for  their  medicinal  action.  The 
colon  may  first  be  washed  out  with  plain  water,  and  then  medicated  with  from 
2  to  6  ounces  of  a  solution  of  tannic  acid  (5  grains  to  1  ounce),  nitrate  of  silver 
(J— 1  grain  to  1  ounce)  followed  by  a  large  enema  of  salt  solution  or  by  a 
mixture  of  bismuth  in  mucilage  (J  drachm  to  1  ounce).  Opium  maybe  added 
to  any  of  these. 

The  diet  must  be  most  carefully  regulated,  since  there  is  a  special  tendency 
in  this  form  of  diarrhoea  to  the  passage  of  undigested  food  through  the  intes- 
tine. Veal  broth,  albumen-water,  and  cream  and  water  are  often  preferable  to 
milk  foods  containing  casein. 
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Chronic  Diarehcea. 

Etiology. — Chronic  diarrhoea  in  children  (not  including  that  due  to  tuber- 
culosis of  the  intestines)  does  not  differ  materially  from  the  chronic  enteritis  of 
adults.  It  is  a  common  and  very  fatal  form  in  infants,  and  dangerous,  though 
less  so,  in  older  children.  There  are  two  classes  of  cases,  the  first  consisting 
of  those  in  which  the  intestinal  condition  is  one  of  catarrh,  and  the  second  of 
those  in  which  it  is  secondary  to  acute  entero-colitis,  and  exhibits  the  severer 
anatomical  lesions  which  are  consecutive  to  those  of  the  acute  disease.  We 
may  call  all  cases  of  diarrhoea  chronic  which  have  lasted  over  six  weeks. 

The  initial  causes  of  the  disease  are  the  same  as  those  of  acute  diarrhoea. 
The  important  factors,  however,  are  those  which  make  an  acute  diarrhoea  per- 
sist or  bring  on  an  attack  which  is  chronic  from  the  onset.  Among  these  is 
to  be  included  any  defect  of  constitution,  such  as  syphilis,  tuberculosis  (not 
intestinal),  rickets,  or  debilitating  influences  of  any  sort.  The  persistence  in 
imperfect  hygiene,  hot  weather,  the  use  of  bad  food,  and  other  primary  causes 
tends  to  make  the  diarrhoea  chronic. 

Age  is  an  important  factor,  inasmuch  as  children  up  to  the  age  of  two 
years  are  much  more  disposed  to  it  than  are  those  who  are  older,  although 
sometimes  the  latter  have  it  and  die.  The  diarrhoea  is  unhappily  often  kept 
up  by  constantly  giving  the  child  to  eat  whatever  indigestible  article  he  chooses 
to  ask  for.  The  persistent  irritation  thus  produced  ends  in  chronic  diari'hoea. 
So  also  the  irritation  from  the  presence  of  worms  may  produce  the  disease. 

A  series  of  attacks  of  acute  intestinal  catarrh  render  the  patient  liable  to 
acquire  chronic  diarrhoea,  and,  as  already  stated,  acute  entei'o-colitis  may  be 
followed  bv  a  severe  form  of  it  with  grave  pathological  lesions. 

Pathology. — Even  in  the  cases  which  presented  symptoms  of  only  moderate 
severity  during  life,  and  which  had  been  chronic  from  the  outset,  there  is  found, 
post-mortem,  distinct  hyperplasia  of  the  lymphatic  follicles,  especially  the  soli- 
tary glands  of  the  colon.  These  are  swollen  and  projecting,  reach  or  exceed 
the  size  of  a  mustard-seed,  and  are  surrounded  by  a  small  red  zone.  In  more 
severe  cases,  especially  where  acute  diarrhoea  has  preceded  the  chronic  form, 
there  is  noticed  nnder  the  microscope  some  loss  of  villi  and  a  decided  disap- 
pearance of  many  of  the  tubular  glands.  There  is  a  great  proliferation  of 
lymph-cells  in  the  mucous  layer,  with  some  new-formation  of  connective  tissue 
in  cases  in  which  the  disease  has  persisted  a  sufficiently  long  time. 

In  the  worst  cases,  those  following  acute  entero-colitis,  ulcers  are  found 
scattered  over  the  mucous  membrane,  as  in  the  acute  disease.  Some  are  seen 
in  all  stages  of  repair. 

Symptomatology. — The  symptoms  of  chronic  diarrhoea  vary  considerably. 
In  some  cases  the  disease  seems  to  be  chronic  from  the  outset.  There  may  have 
been  dyspeptic  disturbances  for  a  long  time  before  diarrhoea  commenced,  and 
the  passages  may  have  persistently  shown  undigested  food,  but  may  have  been 
not  at  all  softer  than  normal.  Sometimes  the  stools  have  been  semi-solid,  pale, 
and  very  oflPensive.    There  has  been  also  some  colicky  pain  and  abdominal  dis- 
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tention,  and  often  tenesmus.  Then  mucus  begins  to  appear  very  constantly  in 
the  passages,  which  still,  however,  may  not  be  more  numerous  than  three  or 
four  in  twenty-four  hours  in  infants,  and  may  have  given  no  alarm  to  those  in 
charge.  The  color  of  the  passages  varies,  being  brown,  gray,  yellow,  or  green, 
and  the  consistence  may  be  thin  or  raush-like. 

This  condition  persists  for  several  weeks,  while  the  health  of  the  child  has 
meantime  sulFered.  The  stools  now  gradually  become  more  frequent,  equalling 
ten  or  twelve  a  day,  and  are  quite  watery,  and  the  general  health  suffers  still 
more.    Sometimes  the  passages  are  remarkably  fatty. 

When  the  disease  follows  acute  dyspeptic  diarrhoea  there  are  no  symptoms 
which  certainly  indicate  that  it  has  become  chronic.  It  is  merely  designated 
as  such  if  it  has  lasted  six  weeks  from  the  onset. 

When  acute  entero-colitis  has  passed  into  the  chronic  form,  the  symptoms 
of  acute  inflammation  disappear,  and  there  is  no  longer  fever,  appetite  may 
return,  and  pain  is  liable  to  cease.  The  diarrhoea,  however,  persists  and  the 
general  condition  does  not  improve. 

In  all  cases,  if  the  attack  be  severe,  emaciation  and  debility  finally  become 
great,  and  a  baby  a  year  old  may  weigh  no  more  than  when  born.  There  is 
much  listlessness  and  pallor;  the  eyes  are  sunken;  the  nasal  line  of  the  face 
well  marked  ;  the  skin  is  loose,  wrinkled,  harsh,  and  dry;  the  child  is  restless, 
moans  a  great  deal,  or  whines  all  the  time.  The  tongue  is  often  red  and 
glazed  ;  the  appetite  is  frequently  well  preserved  ;  vomiting  is  uncommon  ; 
the  fontanelles  are  depressed ;  the  abdomen  is  sometimes  distended  with 
flatus,  sometimes  flaccid  and  retracted.  There  is  seldom  fever,  and  some- 
times the  temperature  is  subnormal.  The  pulse  is  weak  and  rapid  and  the 
urine  diminished  in  amount. 

In  children  over  two  years  of  age  with  chronic  diarrhoea  there  are  irrita- 
bility, restlessness,  night-terrors,  perverted  appetite,  wasting,  anaemia,  and  some 
degree  of  prostration.  The  emaciation  is  usually  not  so  marked  nor  so  rapid  as 
'in  infants.  There  is  generally  pain  with  straining  at  stool,  and  the  passages 
are  thin,  offensive,  of  a  brown,  clay,  or  green  color,  and  always  contain  mucus 
and  undigested  food.  They  are  not  numerous,  seldom  exceeding  three  to  twelve 
in  twenty-four  hours.  Ingestion  of  food  nearly  always  excites  intestinal  peri- 
stalsis and  produces  an  evacuation  of  the  bowels. 

Diagnosis. — The  diagnosis  is  easy  in  so  far  as  determining  that  diarrhoea 
is  present.  The  chief  question  to  be  settled  is  as  regards  the  causes  of  the 
diarrhoea,  and  whether  the  condition  of  the  bowels  accounts  for  the  failure  of 
health.  It  is  also  important  to  determine  whether  or  not  ulcerative  lesions  of 
the  intestine  are  present.  This  can  be  done  by  considering  the  nature  of  the 
disease  which  preceded  the  chronic  diarrhoea  and  by  the  study  of  the  stools. 
If  prolonged  high  temperature  preceded  the  development  of  the  chronic  affec- 
tion of  the  bowels,  it  is  probable  that  ulceration  is  present. 

It  is  especially  important  to  separate  chronic  diarrhoea  of  the  class  under 
consideration  from  tubercular  diarrhoea.  In  the  former  the  wastinsj:  and 
anaemia  follow  the  intestinal  trouble,  and  are  usually  in  proportion  to  it ;  the 
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abdomen  is  oftener  natural  or  retracted,  rather  than  distended ;  the  spleen  is 
rarely  enlarged ;  and  there  is  no  constant  elevation  of  temperature. 

In  tubercular  diarrhoea,  on  the  other  hand,  there  is  often  decrease  in  the 
number  of  passages  without  gain  in  other  particulars ;  the  disease  occurs,  as  a 
rule,  after  the  third  year  of  age;  the  abdomen  is  often  distended;  the  spleen  is 
frequently  enlarged ;  there  is  liable  to  be  enlargement  of  external  lymphatic 
glands  ;  and  fever,  although  irregular,  is  probably  nearly  always  present. 

Prognosis  and  Course. — The  disease  is  subject  to  periods  of  exacerbation 
and  of  teuiporary  improvement.  It  lasts  in  children  under  two  years  of  age 
from  two  months  to  a  year.  As  a  rule,  severe  cases  terminate  fatally  in  four 
months  unless  convalescence  has  commenced.  Death  occurs  from  exhaustion 
or  from  some  complication,  such  as  broncho-pneumonia  or  an  acute  attack  of 
diarrhoea. 

In  children  over  two  years  of  age  the  disease  may  last  almost  indefinitely, 
sometimes  for  years,  with  frequent  periods  of  temporary  improvement  and  of 
relapse. 

The  prognosis  is  always  grave,  for  the  disease  is  a  serious  one,  and  espe- 
cially so  when  occurring  in  those  under  two  years  of  age.  It  is  most  serious 
in  those  who  are  the  subjects  of  decided  constitutional  debility  or  if  there  is 
in  action  some  definite  cause  which  cannot  be  removed. 

The  gravity  of  the  prognosis  is  increased  by  hot  weather,  imperfect  hygiene, 
and  the  like,  as  in  the  case  of  acute  diarrhoeal  disorders.  The  longer  the  disease 
has  lasted,  the  worse,  too,  do  the  chances  for  recovery  become. 

Treatment. — In  the  treatment  of  chronic  diarrhoea  hygiene  and  diet  are 
far  more  important  than  anything  else.  Drugs,  in  fact,  hold  a  minor  place. 
Sti'ict  attention  must  be  paid  to  every  detail  of  hygiene.  The  disorder  may 
be  kept  up  by  improper  exposure  or  inadequate  clothing,  or  unsuitable  resi- 
dence, as  well  as  by  indiscretion  in  diet. 

It  is  impossible  to  lay  down  any  uniform  rules  regarding  diet.  Tiie  quan- 
tity of  food  must  not  be  too  great.  Tlie  meals  must  be  regular  and  eaten, 
slowly.  In  ehiklren  who  have  been  weaned  all  fruit,  acids,  or  indigestible 
articles  must  he  avoided.  Liquid  peptonoids  often  constitute  a  good  addition 
to  the  dietary ;  and  pepsin,  pancreatin,  and  pancrobilin  are  each  of  value, 
the  last  mentioned  especially  if  the  stools  contain  fat.  It  is  not  rare  that  on 
account  of  the  debility  and  lowered  tone  small  doses  of  stimulant,  especially 
of  brandy  or  of  sound  port  wine,  are  useful. 

The  condition  of  the  skin  requires  care.  Tepid  sponge-baths  followed  by 
brisk  friction,  or,  when  the  systemic  tone  is  greatly  reduced,  daily  inunctions 
with  olive  or  cod-liver  oil,  will  be  found  valuable. 

Antiseptics  are  of  little  use  unless  there  be  considerable  flatulence  or  acid 
gastric  fermentation,  in  which  case  naphtlialin  or  a  powder  of  bismuth,  sodium 
bicarbonate,  and  a  minute  amount  of  creosote  may  be  used. 

Opium  and  astringents  are  only  indicated  duriug  exacerbations  or  if  the 
passages  are  large  and  watery.  Under  these  conditions  the  combination  of 
salol,  bismuth,  and  chalk  (recommended  on  page  758)  may  be  given  with  or 
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without  opium ;  or  nitrate  of  silver  may  be  used  in  solution  with  opium.  As 
a  tonic  and  astringent  the  following  is  at  times  eftective  when  the  above  has 
failed  : 

I^.  Acid,  sulphuric,  aromatic,  gtt.  xl ; 

Morphinse  sulph.,  gr.  J  ; 

Elix.  simplicis,  f^ss  ; 

Aquse  purse,  q.  s.  ad  f§iv  ; 

Sig.  Dose  for  a  child  of  two  years,  a  teaspoonfnl  three  times  daily  in  a 
little  water. 

Astringent  enemata  are  often  of  service,  especially  in  the  cases  consecutive 
to  acute  entero-colitis. 

It  is  always  important  to  remember  the  tendency  to  lowered  vitality.  Cod- 
liver  oil  will  not  infrequently  exert  the  happiest  influence.  Tincture  of  chlo- 
ride of  iron  may  be  of  service  both  for  its  tonic  and  its  astringent  action. 
Finally,  arsenic  in  very  minute  doses  is  occasionally  serviceable  through  its 
alterative  tonic  action  or  when  a  malarial  taint  exists. 

Phlegmonous  Enteritis. 

This  is  a  very  rare  affection  which  cannot  be  difierentiated  during  life.  It 
is  a  secondary  process,  associated  sometimes  with  strangulated  hernia  or  intus- 
susception. It  is  also  seen  at  times  as  a  change  secondary  to  typhoid,  tuber- 
cular, dysenteric,  or  carcinomatous  ulceration.  Ijike  phlegmonous  gastritis,  of 
which  it  is  an  analogue,  it  consists  in  a  diflFuse  purulent  infiltration  or  the  for- 
mation of  an  abscess  in  the  submucous  tissue  of  the  intestinal  wall.  The  pus 
may  penetrate  the  remaining  coats  of  the  bowel.  If  this  occurs  through  the 
serous  coat,  peritonitis  follows,  or  in  case  the  lesion  is  in  the  rectum  a  peri- 
proctitis is  the  result. 

Pseudo-membranous  Enteritis. 

Pseudo-membranous  enteritis,  also  sometimes  called  diphtheritic  enteritis  or 
membranous  enteritis,  is  entirely  different  from  mucous  colitis,  next  to  be 
described,  which  is  likewise  often,  though  wrongly,  called  niembranous  enteritis. 
In  the  disease  under  consideration  a  fibrinous  pseudo-membrane  is  produced 
in  or  on  the  raucous  membrane  of  portions  of  the  small  or  large  intestine. 

It  may  attend  some  infectious  disease,  as  pneumonia,  cholera,  scarlatina, 
pyaemia,  tubei'culosis,  or  typhoid  fever.  It  may  also  be  the  result  of  some  toxic 
agency  as  lead,  mercury,  or  arsenic.  It  is  seen,  too,  in  some  cases  of  entero- 
colitis in  children.  Finally,  it  may  occur  in  the  later  stages  of  such  diseases  as 
nephritis,  cancer,  hepatic  cirrhosis,  or  in  any  cachectic  condition. 

The  pathological  lesions  found  vary  in  diflPereut  cases.  In  some  instances 
there  is  seen  a  grayish  pseudo-membrane,  forming  small  patches  in  various 
parts  of  the  colon  and  in  the  csecum.  In  other  cases  a  thin  yellowish  exudation 
occupies  chiefly  the  tops  of  folds  of  the  mucous  membrane  in  the  colon  and 
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ileum,  the  tissue  beneath  being  much  congested.  If  more  extensive,  it  may 
penetrate  nearly  the  entire  thickness  of  the  mucous  layer.  The  widespread 
fibrinous  infiltration  sometimes  seen  in  entero-colitis  in  children,  has  already 
been  described.  A  similar  extensive  infiltration  of  nearly  the  whole  thick- 
ness of  the  intestinal  wall  occurs  in  many  cases  of  diphtheritic  dysentery. 

In  some  instances  the  solitary  glands  are  the  portion  chiefly  involved  and 
their  summits  exhibit  a  diphtheritic  necrosis,  and  follicular  ulcers  are  also 
common. 

The  symptoms  of  pseudo-membranous  enteritis  likewise  vary.  None  are  at 
all  characteristic,  and  often  there  are  no  evidences  whatever  of  intestinal  dis- 
ease. In  other  cases  there  are  pain  and  diarrhoea,  but  straining  at  stool  and 
the  passage  of  bloody  mucus  are  unusual.  Treatment  can  only  be  symptomatic, 
except  that  directed  against  the  primary  disease. 

Mucous  Colitis. 

Definition. — A  chronic  non-febrile  disease  of  the  large  intestine,  character- 
ised by  the  production  periodically  of  very  tenacious  mucus,  which  is  passed 
in  peculiar  tubular  or  membranous  forms. 

Synonyms. — Of  the  numei-ous  synonyms  may  be  mentioned — Tubular 
diarrhoea ;  Membranous  enteritis ;  Mucous  disease  of  the  colon ;  Intestinal 
casts  ;  Mucous  diarrhoea.  The  term  membranous  enteritis  or  pseudo-mem- 
branous enteritis  is  much  better  applied  to  the  fibrinous  condition,  often 
called  diphtheritic  or  croupous,  which  has  just  been  described. 

Etiology. — The  disease  is  not  very  frequent,  and  the  exciting  actual  cause 
is  unknown.  The  affection  occurs  oftenest  in  young  adult  women  of  a  nerv- 
ous or  hysterical  disposition.  It  is  liable  to  attend  or  follow  some  other  affec- 
tion of  the  enteric  tract  or  some  disease  of  the  genital  organs  or  nervous 
system.  In  a  considerable  number  of  cases  I  have  found  associated  with  the 
disease  the  existence  of  small  mural  fibroids. 

Pathology. — It  is  probable  that  the  only  lesion  is  a  low  grade  of  follicular 
catarrh  of  localized  areas  of  tlie  colon.  No  distinct  evidences  of  inflammation 
can  indeed  be  discovered  in  some  cases.  It  is  clear  that  the  nervous  system  is 
implicated  in  the  disease  in  an  important  degree.  It  has  even  been  suggested 
that  the  disorder  is  primarily  an  affection  of  the  nervous  system,  with  a  sec- 
ondary involvement  of  the  colon. 

The  mucus  passed  may  be  of  all  grades  of  tenacity,  from  a  slimy  semi- 
liquid  to  firm,  opaque,  white  membranes.  These  latter  may  form  a  compli- 
cated network  of  cords,  or  may  present  a  tubular  cast  of  the  bowel  a  foot  or 
more  in  length,  or  may  be  only  in  small  shreds.  Both  chemically  and  micro- 
scopically these  casts  are  found  to  consist  of  mucin  and  not  of  fibrin. 

Symptomatology. — The  disease  is  a  very  chronic  one.  It  usually  occurs 
in  independent  attacks  separated  by  intervals,  the  duration  of  which  varies 
much  in  different  cases.  During  the  intervals  the  patient  usually  presents 
evidences  of  neurasthenia,  with  more  or  less  pronounced  digestive  disturbance. 
Occasionally  the  course  of  the  disease  is  continuous,  without  definite  intervals, 
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the  membranous  discharges  being  liable  to  occur  at  any  time.  Nervous  excite- 
ment, anxiety,  and  fatigue  may  bring  on  an  attack. 

The  attack  is  generally  marked  by  pain  in  the  abdomen,  tenesmus,  abdomi- 
nal tenderness,  hysterical  or  other  nervous  disturbances,  and  digestive  affections. 
In  some  cases  the  nervous  phenomena  are  intense  :  I  have  seen  hystero-epi-- 
lepsy  and  hysterical  stigmata  precede  or  accompany  every  attack  in  certain 
cases.  Not  every  evacuation  from  the  bowels  during  this  timcAvill  contain  the 
intestinal  casts,  but  some  of  them  do.  The  symptoms  vary  greatly  in  inten- 
sity, and  in  some  instances  are  inconsiderable,  while  in  others  the  pain  is 
intense.  Pain  is  usually  relieved  by  the  passage  of  the  mucus.  Blood  is 
sometimes  seen  in  the  stools. 

Diagnosis. — This  is  usually  made  witho^it  much  difficulty.  The  mem- 
branes are  to  be  distinguished  from  the  other  substances,  especially  intestinal 
parasites  and  tendinous  parts  of  the  food  ingested.  Necrotic  portions  of  the 
mucous  membrane  of  the  intestine  may  somewhat  resemble  the  casts.  The 
history  of  the  case  will  aid  in  distinguishing  between  the  two,  in  addition  to 
the  diflPerences  which  close  examination  will  show. 

Prognosis  and  Course. — The  period  of  aggravation  may  last  but  twenty- 
four  hours  or  even  as  long  as  two  weeks.  The  prognosis  is  entirely  favorable 
as  regards  life,  but  unfavorable  as  regards  recovery,  the  disease  being  very 
chronic  and  not  very  amenable  to  treatment. 

Treatment. — The  treatment  must  be  directed  to  the  restoration  of  the 
general  health,  to  the  avoidance  of  attacks,  and  to  the  cure  of  the  chronic 
affection  of  the  mucous  membrane  of  the  colon.  Regulation  of  the  habits  of 
life ;  correction  of  menstrual  disorders  and  relief  of  uterine  or  ovarian  irrita- 
tation  ;  improvement  of  nutrition  by  I'cst,  travel,  or  change  of  residence,  tonics 
and  nutrients,  especially  cod-liver  oil — are  to  be  regarded  as  the  basis  of  the 
treatment.  The  avoidance  of  the  attacks  demands  assiduous  care  to  all 
hygienic  details.  The  diet  should  be  regulated  in  such  a  way  as  to  avoid 
irritation  of  the  stomach  and  bowels,  and  constipation  should  be  prevented. 
At  the  same  time  it  is  often  found  best  not  to  secure  a  movement  oftener  than 
alternate  days  or  even  twice  a  week.  Large  enemata  of  water,  about  one  quart, 
containing  nitric  acid,  gradually  increased  from  15  drops  to  25  or  even  to  50 
drops,  have  seemed  peculiarly  useful.  Counter-irritation  over  the  colon  by 
repeated  light  applications  of  the  thermo-cautery  is  to  be  advised. 

Internally,  hydronaphthol  in  the  form  of  keratin-coated  pills;  naphthalin  ; 
oil  of  turpentine  in  en^ulsion  ;  unirritating  preparations  of  iron — full  doses — 
have  proved  valuable  in  various  cases. 

During  the  attack  the  treatment  must  be  symptomatic.  Asafoetida,  mono- 
bromide  of  camphor,  cannabis  indica,  phenacetin,  may  be  found  useful.  Opium 
often  seems  indicated,  but  the  danger  of  establishing  the  opium  habit  makes 
strongly  against  its  use. 

Appendicitis. 
Definition. — An  inflammation  of  the  verraifoi*m  appendix. 
Etiology  — This  affection  is  a  comparatively  common  one.    It  is  certainly 
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far  more  frequent  than  stercoral  typhlitis,  presently  to  be  described,  as  it  is  also 
far  more  serious. 

It  is  a  disease  most  liable  to  occur  in  young  persons,  Fitz's  statistics  show- 
ing that  about  50  per  cent,  of  the  cases  are  in  those  under  twenty  years  of  age. 
It  is  also  much  more  common  in  males  than  in  females. 

Injury  resulting  from  overstraining  or  from  a  blow  appears  to  have  pro- 
duced the  disease  in  many  cases.  Constipation  is  an  important  cause,  and 
indiscretions  in  diet  occasion  it  in  other  instances.  Sometimes  typhoid  or 
tubercular  ulceration,  or  rarely  catarrhal  ulceration,  may  produce  it. 

The  most  frequent  cause,  however,  is  the  entrance  into  the  appendix  and 
retention  there  of  irritating  fsecal  matter.  Normally  the  appendix  is  closed 
by  a  valve,  but  in  cases  in  which  the  valve  is  imperfect  or  the  appendix  unu- 
sually broad  or  abnormally  situated  fsecal  matter  or  foreign  bodies  may  enter  it. 

Although  a  large  variety  of  foreign  bodies  have  been  found  in  the  appen- 
dix, yet  it  is  rare  that  these  are  the  cause  of  inflammation  as  compared  with 
fsecal  concretions.  These  concretions  consist  of  inspissated  faeces  and  mucus 
Avith  lime  salts,  and  are  often  of  almost  stony  hardness.  They  are  oval  in 
shape,  and  often  have  much  the  form  of  a  date-stone.  Sometimes  a  small 
foreign  body  occupies  the  centre  of  one  of  these  secretions. 

Patholog'y. — The  lesions  diifer  according  as  the  process  is  or  is  not  an 
ulcerative  one.  In  simple  catarrhal  appendicitis  the  process  does  not  go 
beyond  the  catarrhal  stage.  The  mucous  membrane  is  swollen  and  covered 
with  mucus,  the  submucous  and  muscular  layers  are  also  thickened  and  rigid, 
and  the  serous  layer  is  inflamed,  so  that  adhesions  form  with  surrounding  parts. 
The  appendix  may  attain  the  size  of  an  adult  finger.  In  its  cavity  there  are 
usually  one  or  more  concretions.  This  form  of  appendicitis  may  terminate  in 
resolution,  but  is  more  liable  to  go  on  to  the  ulcerative  form. 

In  ulcerative  appendicitis  an  ulcer  forms  and  may  go  on  to  perforation,  but 
this  rarely  happens  except  when  the  process  is  due  to  the  presence  of  a  concre- 
tion or  a  foreign  body.  If  the  ulcer  cicatrizes  without  perforation,  the  shape 
and  structure  of  the  appendix  may  be  eventually  greatly  changed,  and  the 
organ  may,  indeed,  be  nearly  entirely  obliterated. 

The  perforation  of  an  ulcer  may  be  followed  by  various  results,  according 
to  the  position  of  the  appendix.  If  it  has  not  become  .attached  by  adhesions 
to  surrounding  parts,  but  is  freely  movable  in  the  peritoneal  cavity,  perfora- 
tion will  be  followed  at  once  by  an  intense  purulent  peritonitis.  This  is  not 
the  usual  rule,  for  an  adhesive  peritonitis  has  generally  preceded  the  rupture 
of  the  ulcer.  In  such  cases  a  circumscribed  perityphlitic  abscess  is  produced. 
The  quantity  of  pus  may  be  very  small  and  may  be  surrounded  by  a  large 
amount  of  inflammatory  tissue.  Such  a  condition  may  end  in  the  absorption 
of  the  pus  and  in  resolution.  In  other  cases  a  large  abscess  forms  and  rup- 
tures in  some  direction.  If  rupture  takes  place  into  the  peritoneal  cavity,  as 
is  often  the  case,  diffuse  violent  peritonitis  results.  Generally  such  an  abscess 
opens  into  the  intestine,  but  it  may  rupture  through  the  abdominal  wall,  or  into 
the  bladder,  pleura,  portal  vein,  iliac  artery,  or  elsewhere. 
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If  the  appendix  be  situated  posteriorly,  the  suppurative  inflammation  fol- 
lowing ulceration  will  soon  extend  into  the  retroperitoneal  tissues  and  form  a 
paratyphlitic — i.  e.  a  retropieritoneal — abscess.  As  in  perityphlitis,  this  may 
extend  in  various  directions,  but  especially  downward  toward  Poupart's  liga- 
ment or  upward  toward  the  kidney. 

Symptomatology. — The  symptoms  of  appendicitis  are  not  always  alike. 
The  simple  catarrhal  cases  may  produce  very  dangerous  symptoms,  and,  on  the 
other  hand,  abscess  may  result  and  yet  symptoms  be  sometimes  largely  latent. 
So,  too,  cases  which  begin  with  mild  symptoms  may  suddenly  end  fatally,  and 
in  others  which  commenced  with  great  severity  the  inflammation  may  stop  at 
almost  any  period  of  its  course. 

In  typical  cases — so  far  as  any  case  can  be  called  typical — there  may  be 
prodromal  symptoms,  consisting  of  localized  colicky  pain  and  tenderness,  alter- 
nating constipation  and  diarrhoea,  and  possibly  nausea  and  vomiting;  but,  as  a 
rijle,  the  onset  is  rajiid.  There  suddenly  develops  intense  abdominal  pain, 
which  may  be  at  first  diffuse,  but  is  often  from  the  beginning  localized  in  the 
right  iliac  region,  which  is  made  worse  by  every  movement  of  the  body  or  by 
the  slightest  pressure,  and  which  compels  the  patient  to  walk  bent  forward  and 
leaning  to  the  right,  or,  if  still  more  severe,  to  lie  in  bed  on  the  right  side  with 
the  right  leg  drawn  up.  The  pain  in  the  iliac  fossa  is  constant,  although 
attended  by  exacerbations  in  its  intensity. 

Fever  of  irregular  type  commonly  soon  develops,  and  the  pulse  is  acceler- 
ated and  hard.  The  respiration  may  be  embarrassed  or  superficial  as  a  result 
of  the  pain.  There  may  be  an  initial  chill.  The  features  express  pain  and 
anxiety.  Hiccough  is  sometimes  annoying;  vomiting  is  common;  thirst  inces- 
sant ;  appetite  lost ;  and  obstinate  constipation  the  rule.  The  urine  is  dimin- 
ished in  quantity  and  highly  concentrated. 

Physical  examination  of  the  abdomen  shows  it  to  be  distended  or  hard  and 
flat.  There  is  generally  great  tenderness  in  the  right  iliac  fossa.  In  some  cases 
this  is  particularly  marked  at  what  is  called  McBurney's^  point — viz.  one  and 
a  half  to  two  inches  from  the  anterior  superior  spine  of  the  ileum  in  a  line  drawn 
from  it  to  the  umbilicus.  In  twenty-four  to  forty-eight  hours  or  longer  a  swell- 
ing often  appears  in  the  region  of  the  caecum.  Sometimes  it  is  sharply  defined, 
in  other  cases  diffuse,  and  in  a  large  number  the  tension  and  tenderness  of  the 
abdominal  walls,  or,  if  the  tumor  be  small,  the  intervention  of  distended  coils 
of  intestine,  prevents  its  being  detected.  In  such  cases  etherization  may  be  of 
advantage,  or  the  mass  may  be  within  reach  of  the  finger  in  the  rectum.  The 
tumor  as  felt  through  the  abdominal  walls  may  be  nodular  or  smooth,  elastic  or 
hard.  Percussion  is  unaltered  if  the  mass  be  small,  but  dull-tympanitic  if  it 
be  large  or  near  the  surface. 

Course. — In  the  mild  cases  in  which  resolution  takes  place  or  the  pus  is 
small  in  amount  and  may  be  absorbed,  the  pain  ameliorates,  the  fever  ceases, 
and  constipation  yields  after  a  few  days,  and  the  induration  and  tension  dis- 
appear entirely  in  about  two  or  three  weeks. 

In  more  severe  cases,  where  such  a  termination  is  not  to  be  hoped  for,  a 
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sudden  evacuation  of  pus  through  the  bowel  may  be  attended  by  rapid  disap- 
pearance of  the  threatening  symptoms,  or  the  abscess  may  at  lengtli  find  a  vent 
through  the  abdominal  walls.  In  other  cases  it  is  not  discharged  in  this  way, 
and  various  septicseraic  symptoms  develop. 

The  greatest  danger  is  that  of  perforation  into  the  peritoneal  cavity  with 
the  development  of  a  diffuse  purulent  peritonitis.  This  may  occur  at  any  time 
after  pus  has  formed,  but  does  so  oftenest  during  a  period  extending  from  the 
second  to  the  fourth  days  of  the  disease,  inclusive.  Such  an  accident  is  indi- 
cated by  the  aggravation  of  all  the  symptoms  with  the  development  of  diffuse 
abdominal  pain,  tenderness,  tympanites,  and  other  evidences  of  inflammation 
of  the  peritoneum.    Such  cases  very  rarely  recover. 

Diagnosis. — An  affection  presenting  the  symptoms  of  severe  pain  in  the 
right  iliac  fossa  coming  on  suddenly  in  persons  previously  well,  with  tender- 
ness on  pressure  in  this  region,  induration,  vomiting,  and  constipation  or 
diarrhoea,  is  probably  appendicitis  in  nearly  every  instance. 

Stercoral  typhlitis  has  a  less  abrupt  onset,  slight  pain,  less  severe  general 
symptoms,  and  the  presence  t)f  a  doughy  mass  in  the  right  iliac  fossa,  which 
region  is  less  tender  to  pressure.  The  symptoms  are  promptly  relieved  if  the 
bowels  can  be  well  opened  by  a  laxative.  Nevertheless,  the  diagnosis  is  often 
impossible,  and  it  is  probable  that  many  cases  called  typhlitis  are  in  reality 
instances  of  mild  appendicitis. 

Perinephritic  abscess  cannot  be  definitely  distinguished  from  paratyphlitic 
abscess  resulting  from  appendicitis,  unless  it  be  by  the  history  of  the  case  and 
by  the  discovery  of  some  abnormality  in  the  urine. 

Invagination  and  strangulation  may  simulate  appendicitis  closely  unless  the 
whole  course  of  the  case  be  known.  In  intestinal  obstruction  there  are  likely 
to  be  faecal  vomiting,  pain,  tenderness,  and  sometimes  a  tumor,  all  situated  in 
some  other  region  than  in  that  of  the  caecum  ;  and  in  intussusception  bloody 
stools  with  tenesmus  occur. 

To  distinguish  tjie  varieties  and  the  stages  of  appendicitis  is  often  not 
possible.  The  catarrhal  exhibits  in  general  a  milder  course  than  the  ulcera- 
tive form,  but  to  this  statement  the  exceptions  are  too  numerous  to  allow  to  it 
much  value.  As  a  rule,  the  onset  of  the  sudden  pains  marks  the  occurrence 
of  ulceration  through  the  appendix,  and  the  symptoms  which  follow  are  those 
of  the  localized  peritonitis  produced.  The  improbable  suggestion  has  been 
made  that  in  certain  cases  this  sudden  pain  marks  the  time  when  some  foreign 
body  or  intestinal  concretion  is  forced  from  the  csecum  into  the  appendix,  and 
that  the  pain  is  analogous  to  that  experienced  during  the  passage  of  a  gall- 
stone. 

Prognosis. — It  is  exceedingly  difficult  to  determine  the  prognosis  of  the 
disease  in  general,  and  equally  so  to  estimate  the  chance  of  recovery  in  any 
individual  case.  The  affection  is  certainly  a  very  grave  one,  although  prob- 
ably the  majority  of  cases  will  recover,  even  without  surgical  treatment.  The 
disease  is  dangerous  in  every  case,  since  there  are  no  sure  criteria  by  which 
one  can  predict  whether  the  inflammation  will  be  severe  or  slight,  and  whether 
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or  not  surgical  interference  will  be  required.  Cases  which  do  not  pass  beyond 
the  stage  of  catarrhal  appendicitis  with  adhesive  jjeritonitis  always  get  well. 
If  the  process  is  and  remains  one  of  localized  peritonitis  with  slight  suppura- 
tion, but  with  no  evidence  of  general  septic  poisoning,  the  prognosis  is  good. 
Cases  in  which  an  abscess  perforates  into  the  bowel  offer  a  fairly  good  prog- 
nosis, while  those  in  which  the  opening  is  through  the  abdominal  walls  are 
still  more  favorable. 

The  prognosis  is  very  unfavorable  where  the  pus  enters  the  general  peri- 
toneal cavity  or  where  an  acute  septic  inflammation  spreads  rapidly  in  any 
direction.  It  is  favorable  where  acute  symptoms  subside  in  the  course  of  a 
few  days  and  the  tumor  begins  to  disappear.  There  is  risk,  however,  as  long 
as  any  induration  remains. 

In  about  one-half  the  number  of  fatal  cases  death  occurs  within  a  week 
after  severe  symptoms  develop.  Prompt  surgical  interference  in  suitable  cases 
renders  the  prognosis  much  more  favorable. 

Appendicitis  shows  a  great  tendency  to  recur  in  those  who  have  once  had 
an  attack ;  and  this,  too,  adds  to  the  gravity  of  the  affection,  since  some  one 
of  the  attacks  may  be  fatal. 

Treatment. — Probably  no  disease  requires  more  judgment  for  its  proper 
treatment,  and  few  sul)jects  have  been  more  combatively  discussed  than  the  ques- 
tion in  what  this  treatment  should  consist.  So  far  as  medical  treatment  goes,  the 
great  standby  is  opium  in  full  doses,  combined  with  absolute  rest  and  the  appli- 
cation of  cold  or  of  leeches  to  the  csecal  region.  The  much-talked-of  danger 
of  "masking  the  symptoms"  by  the  use  of  opium  undoubtedly  exists,  yet 
statistics  as  certainly  sho\^'  that  the  mortality  has  been  greatly  lessened  by  this 
method  of  treatment. 

Enemata  of  warm  water  may  be  used  to  relieve  constipation,  but  it  is  ques- 
tionable whether  the  rectum  and  colon  should  not  share  in  the  rest  desired  in 
well-developed  cases  of  appendicitis. 

For  the  same  reason  that  opium  is  to  be  recommended  purgatives  are  to  be 
condemned.  The  disease,  when  at  all  in  a  condition  for  medicinal  treatment, 
is  a  localized  peritonitis,  perhaps  with  an  abscess  already  forming.  The  admin- 
istration of  purgatives  disturbs  just  that  rest  of  the  bowel  which  is  so  earnestly 
to  be  desired,  and  greatly  increases  the  danger  of  rupture  of  the  abscess  and 
the  production  of  a  general  peritonitis.  It  is  to  be  borne  in  mind  that  neither 
stercoral  typhlitis  nor  general  peritonitis  is  now  under  consideration,  in  each 
of  which  conditions  saline  purges  are  of  value. 

Yet,  although  the  pus  produced  by  perforating  appendicitis  may  be  absorbed 
in  a  great  number  of  cases,  the  uncertainty  about  the  chance  of  this  in  any  given 
instance  or  about  the  outcome  of  any  grave  case  makes  the  disease  really  a  surgi- 
cal affection  in  the  majority  of  instances.  The  duty  of  the  physician  is  to  deter- 
mine in  what  cases  and  at  what  time  operative  interference  should  be  made. 
Although  no  absolute  rule  can  be  laid  down  for  determining  this,  yet,  in 
general,  operative  measures  should  be  promptly  taken  whenever  acute  and 
increasingly  severe  symptoms,  such  as  abdominal  distention,  rapid  high 
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pulse,  and  fever,  with  localized  tenderness  and  pain,  indicate  the  presence  of 
pus  about  the  appendix,  even  although  no  tumor  or  induration  can  be  detected. 
The  matter  of  the  greatest  importance  in  this  connection  is  that  the  operation 
be  performed  early,  before  pus  has  had  a  chance  to  perforate  the  peritoneum  or 
to  burrow  in  various  directions. 

In  cases  where  there  is  a  great  tendency  to  the  recurrence  of  severe  attacks, 
the  operation  should  be  performed,  since  not  only  do  these  attacks  seriously 
interfere  with  the  patient's  comfort  and  occupation,  but  there  is  always  danger 
that  some  of  them  may  prove  fatal.  The  operation  may  be  done  either  during 
one  of  the  outbreaks  of  the  disease  or  in  the  interval  between  them.  On  many 
accounts  it  is  best  to  wait  until  one  of  the  attacks  has  come  on. 
• 

Typhlitis. 

Definition. — An  inflammation  of  the  caecum. 

Synonyms. — Csecitis  ;  Typhlo-enteritis  ;  Typhlitis  stercoralis. 

Etiology. — This  affection,  formerly  considered  very  common,  is  now  deemed 
much  less  so,  since  the  view  has  become  so  generally  accepted  that  the  majority 
of  cases  of  acute  disease  in  the  right  iliac  fossa  are  in  reality  appendicitis.  The 
terms  perityphlitis  and  paratyphlitis  should  not  be  used  as  designating  distinct 
diseases,  since  each  condition  is  but  the  result  of  perforating  appendicitis  in 
almost  every  instance. 

Little  positive  is  known  of  .typhlitis,  inasmuch  as  the  majority  of  cases 
recover.  Many  of  the  cases  called  typhlitis  may  have  been,  and  probably  often 
were,  instances  of  appendicitis. 

The  disease  occurs  chiefly  in  young  persons,  and  oftener  in  males  than  in 
females.  Those  who  eat  much  or  improperly  and  exercise  little,  and  who 
have  a  tendency  to  constipation,  are  rather  more  disposed  to  it.  Over-exer- 
cise and  exposure  to  cold  may  likewise  aid  in  the  development  of  the  dis- 
ease. The  active  cause,  however,  is  the  arrest  of  faecal  matter  in  the  cae- 
cum, since  this,  like  every  foreign  body,  acts  as  an  irritant  and  sets  up 
inflammation. 

Although  typhlitis  may  occasionally  result  from  the  presence  of  tubercular, 
dysenteric,  typhoid,  or  cancerous  ulcers  or  from  the  action  of  some  sharp  foreign 
body,  yet  so  usually  is  faecal  accumulation  the  cause  that  the  common  term 
typhlitis  stercoralis "  may  practically  be  considered  as  synonymous  with 
typhlitis. 

Pathology. — As  the  disease  ends  in  recovery  in  nearly  every  instance,  the 
pathological  lesions  are  not  well  known.  As  described,  they  are  similar  to 
those  of  catarrhal  inflammation  in  other  portions  of  the  intestinal  tract,  with 
thickening  of  the  intestinal  walls,  but  usually  M'ithout  ulceration.  If  the 
inflammation  be  very  severe,  the  serous  layer  may  be  involved  and  a  local- 
ized adhesive  peritonitis  form.  It  is  possible  for  a  faecal  abscess  to  develop 
and  for  perforation  of  the  caecum  to  occur,  with  escape  of  pus  and  faeces ;  but 
such  a  termination  is  unusual. 

The  lesions  of  typhoid,  tubercular,  dysenteric,  and  cancerous  forms  of  typhlitis 
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are  practically  the  same  as  those  produced  by  these  diseases  in  other  parts  of 
the  intestine. 

Symptomatolog'y. — The  symptoms  are  mucli  as  in  a})pendicitis,  but  less 
severe.  Though  they  sometimes  come  on  suddenly,  there  are  liable  to  have 
been  digestive  disturbances  for  sevei'al  days.  There  develop  pain  and  tender- 
ness ill  the  right  iliac  fossa;  a  tendency  to  flex  the  right  thigh,  which  is  worse 
if  the  inflammation  spread  to  the  peritoneal  coat ;  constipation,  slight  fever, 
and  sometimes  vomiting.  Palpation  generally  reveals  a  tumor  in  the  position 
of  the  csecum,  which  is  sausage-shaped  and  can  be  indented  by  the  finger  if 
tenderness  be  not  too  great  to  permit  of  this.  The  abdomen  is  commonly 
much  distended  by  the  accumulation  of  gas  and  of  faeces.  Sometimes  there 
is  complete  intestinal  obstruction  with  fgecal  vomiting,  but  this  occurs  only  in 
bad  cases. 

Diagnosis. — The  disease  must  be  distinguished  from  appendicitis,  and  the 
points  of  difference  have  already  been  given  in  the  discussion  of  that  affection. 
In  many  cases  no  positive  diagnosis  can  be  made. 

Prognosis  and  Course. — The  prognosis  is  good,  inasmuch  as  nearly  every 
case  recovers.  Flint  states  that  he  never  saw  an  acute  case  end  otherwise  than 
in  recovery.  In  some  instances,  however,  death  may  result  with  symptoms  of 
intestinal  obstruction  or  from  perforation  of  the  caecum. 

Ordinarily  the  fsecal  mass  is  expelled  from  the  caecum  after  a  few  days  or  a 
week,  and  the  symptoms  very  rapidly  disappear.  There  is,  however,  a  great 
tendency  to  the  recurrence  of  the  affection. 

Treatment. — The  patient  should  be  at  complete  rest  in  bed,  with  ice  or 
poultices  applied  to  the  iliac  region.  Enough  opium  should  be  given  to  relieve 
pain.  So  soon  as  the  signs  of  acute  localized  peritonitis,  if  such  be  present, 
have  been  subdued,  the  effort  should  be  made  to  start  again  the  passage  of  the 
intestinal  contents  through  the  caecum.  For  this  purpose  large  enemata  may 
be  administered  three  or  four  times  a  day  through  a  long  flexible  tube.  In 
many  cases  good  results  may  be  obtained  by  the  administration  of  mild  laxa- 
tives, especially  castor  oil,  Rochelle  salts,  or  divided  doses  of  calomel.  If 
irritability  of  stomach  exists,  food  must  be  withheld  and  all  laxatives  avoided 
save  minute  doses  of  calomel.  In  the  most  serious  cases,  where  there  is 
reason  to  believe  that  perforation  has  occurred,  operative  interference  should 
at  once  be  adopted. 

Dysentery. 

Definition. — An  inflammatory  disease  of  the  large  intestine,  often,  and 
perhaps  always,  of  an  infectious  nature,  characterized  by  catarrhal,  ulcerative, 
and  pseudo-membranous  lesions,  and  by  the  discharge  from  the  intestine 
of  mucus,  blood,  and  pus,  with  much  straining  and  severe  colicky  pain. 

General  Remarks. — Dysentery  may,  with  good  reason,  be  considered  a 
group  of  symptoms  rather  than  a  distinct  disease,  since  not  only  do  the  patho- 
logical lesions  vary  greatly  in  different  cases,  but  the  symptoms,  and  even  the 
causes,  seem  to  an  extent  diverse. 
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Even  if  it  be  admitted  that  the  disease  is  in  every  case  an  infectious  one, 
there  is  no  knowledge  of  any  one  germ  which  always  produces  it.  On  the 
other  hand,  it  seems  likely  that  the  amoeba  coli — the  probable  cause  of  many 
cases  of  epidemic  tropical  dysentery — is  not  the  invariable  producer  of  the 
disease  in  all  the  sporadic  or  other  epidemic  cases,  and  that  many  of  the  former, 
as  well  as  the  instances  of  secondary  diphtheritic  dysentery,  are  not  of  an  infec- 
tious nature  at  all. 

As  regards  the  question  of  classification,  it  is  impossible  to  adopt  any  which  is 
at  all  satisfactory,  although  various  ones  have  been  proposed  by  different  writers. 
The  difficulty  consists  in  the  fact  that  the  pathological  and  clinical  classifications 
do  not  correspond.  We  may  most  conveniently  divide  the  disease  from  a 
clinical  standpoint  into  sporadic,  epidemic,  and  chronic  dysentery,  while  from 
the  standpoint  of  pathological  anatomy  we  can  divide  it  into  catarrhal,  amoe- 
bic, pseudo-membranous  or  diphtheritic,  and  chronic  forms.  But  sporadic  cases, 
although  usually  catarrhal,  may  sometimes  exhibit  the  gravest  anatomical 
lesions,  while  many  epidemic  cases  are  mild  both  in  symptoms  and  patho- 
logical changes. 

Many  other  varieties  of  dysentery  have  formerly  been  described,'  but  as 
these  indicated  only  special  features  in  certain  cases  or  the  existence  of  com- 
plications, they  do  not  require  a  separate  consideration.  Among  them  may 
be  mentioned  the  bilious,  typhoid,  intermittent,  rheumatic,  hsemorrhagic,  algid, 
and  gangrenous  forms. 

Etiology. — A  number  of  factors  may  be  considered  as  predisposing  causes. 
The  subjects  of  the  disease  may  be*  of  any  age,  but  adults  are  most  frequently 
attacked.  More  males  than  females  suffer,  since  the  former  are  more  exposed 
to  the  influences  which  produce  the  epidemic  form. 

Climate  has  a  powerful  action  in  producing  it.  The  affection  is  essentially 
one  of  hot  climates,  for,  although  it  may  occur  sporadically,  and  sometimes 
even  epidemically,  in  northern  countries,  it  is  in  the  tropics  that  its  greatest 
ravages  have  been  made.  The  season  of  the  year,  too,  is  of  importance,  as 
shown  by  the  fact  that  much  the  greater  number  of  cases  occur  in  the  sum- 
mer and  autumn.  Sudden  changes  in  temperature  also  appear  to  possess  etiolo- 
gical power,  as  does  the  presence  of  decaying  animal  or  vegetable  matter.  Im- 
perfect hygiene  of  any  kind  is  commonly  claimed  to  aid  in  the  development 
of  dysentery.  Thus,  filth,  exposure  to  cold,  overcrowding  in  camps  or  prisons, 
excessive  fatigue,  and  the  like  are  all  of  decided  influence. 

The  use  of  poor  or  insufficient  food  and  the  ingestion  of  unripe  fruit  and 
other  articles  which  disturb  the  digestion  seem  sometimes  to  predispose  to  the 
disease.  So,  too,  the  drinking  of  stagnant  or  impure  water  has  long  been 
recognized  as  an  important  cause. 

It  often  seems  that  the  nervous  system  plays  a  distinct  part,  and  that  mental 
depression  may  predispose  to  the  development  of  dysentery.  For  this  reason, 
as  well  as  on  account  of  filth  and  starvation,  the  occupants  of  war-prisons  have 
been  particularly  liable  to  the  disease. 

Besides  being  the  result  of  the  causes  mentioned,  dysentery  may  occur  as  a 
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secondary  affection, — a  sequel  to,  and  often  a  fatal  termination  of,  typhoid  fever, 
typhus  fever,  chronic  nephritis,  pyaemia,  pneumonia,  scarlatina,  variola,  tuber- 
culosis, cancer,  chronic  heart  disease,  scurvy,  and  cachectic  states  in  general. 

It  is  not  certain  whether  any  of  the  agencies  mentioned  as  causes  of  acute 
primary  dysentery  have  more  than  a  predisposing  power  and  can  themselves 
act  as  exciting  causes,  or  whether  they  simply  favor  the  development  of  the 
specific  germ.  It  is  certainly  probable  that  sporadic  cases  may  be  produced 
directly  by  some  of  them,  and  that  there  is  no  specific  germ  for  this  class  of 
cases.  On  the  other  hand,  the  remarkable  disposition  of  the  disease  to  occur 
in  epidemics  is  exceedingly  suggestive  evidence  of  the  infectious  nature  of  this 
form  of  the  disorder.  Armies  especially  have  repeatedly  been  the  victims  of 
widespread  epidemics.  Epidemic  dysentery  has  probably  killed  more  soldiers 
than  all  other  diseases  put  together,  and  in  the  civil  war  of  the  United  States 
was  the  cause  of  death  of  probably  over  three  hundred  thousand  men.  This 
simultaneous  development  of  a  large  number  of  cases  in  one  locality  is  almost 
convincing  proof  that  there  must  be,  at  least  in  certain  forms  of  the  disease, 
some  specific  germ,  which  is  most  naturally  to  be  sought  for  in  the  fpecal 
evacuations. 

Although  other  micro-organisms  have  been  described  by  some  writers,  that 
which  is  now  generally  considered  as  the  cause  of  epidemic  tropical  dysentery 
is  the  amoeba  coli.  Lambl  described  it  in  1859,  and  Loescli  in  1875.  The 
latter  considered  it  to  be  the  cause  of  the  disease,  and  was  able  to  produce 
symptoms  of  the  affection  in  a  dog  by  injecting  the  dysenteric  stools  into  the 
intestines  of  the  animal.  Since  that  time  the  organism  has  been  repeatedly 
found  by  Koch,  Kartulis,  Osier,  Councilman  and  Lafleur,  Dock,  and  others. 
There  seems  to  be  little  doubt  that  the  amoeba  coli  is  constantly  present  in  the 
stools  in  many  cases  of  epidemic  tropical  dysentery,  and  it  is  most  probable 
that  it  may  be  looked  upon  as  the  specific  cause  of  these  cases,  although  the 
claim  has  been  made  by  Massiutin  that  it  may  be  found  in  other  intestinal 
diseases  as  well. 

The  organism  is  an  unicellular,  motile  body,  measuring  20  to  50  micro- 
millimetres  in  diameter,  and  consisting  of  granular  protoplasm  which  contains 
a  nucleus  and  several  vacuoles.  Not  only  is  it  present  in  the  evacuations,  but 
it  has  been  found  as  well  in  the  pus  from  hepatic  abscesses  secondary  to 
dysentery. 

The  manner  in  which  infectious  dysentery  is  propagated  is  a  question  of 
interest.  It  seems  probable  that  the  germs  have  a  decided  tenacity  of  life.  It 
is  also  probable  that  they  are  disseminated  by  means  of  drinking-water. 

Whether  the  disease  is  contagious  is  an  unsettled  question.  Although  there 
are  cases  on  record  which  point  strongly  to  its  communicability,  the  mass  of 
evidence  shows  that  it  is  cei'tainly  not  often  contagious. 

Pathology. — The  lesions  found  in  the  intestine  after  death  from  dysentery 
are  very  unlike  in  different  cases.  Although  they  do  not  differ  materially  from 
those  already  described  under  some  of  the  forms  of  diarrhoea,  it  is  well  to  review 
them  here  for  the  sake  of  completeness  of  discussion. 
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The  uiilder  cases,  from  a  pathological  standpoint,  exhibit  the  lesions  which 
go  to  make  up  catarrhal  dysentery,  while  the  cases  with  severer  lesions  consti- 
tute ulcerative  and  diphtheritic  dysentery.  Most  of  the  epidemic  cases  exhibit 
the  severer  lesions,  while  the  sporadic  cases  are  generally  of  the  catarrhal 
form . 

In  catarrhal  dysentery  the  large  intestine  is  the  portion  almost  solely  in- 
volved, and  particularly  the  caecum,  the  hepatic,  splenic,  and  sigmoid  flexures, 
and  the  rectum.  Sometimes  the  lower  part  of  the  ileum  is  also  attacked. 
Areas  of  the  mucous  membrane  are  hypergemic,  swollen  and  covered  with  tena- 
cious, yellowish  or  brownish-red  mucus,  with  which  some  pus  is  at  times 
mixed.  Punctate  or  diffused  extravasations  of  blood  are  usually  visible.  The 
solitary  glands  are  much  enlarged,  and  project  as  grayish-white  elevations, 
from  the  size  of  a  pinhead  to  that  of  a  pea.  The  submucous  tissue  is  swollen, 
and  sometimes  more  so  than  the  mucous  membrane.  This  swelling  is  due  to 
congestion  and  serous  infiltration. 

Sometimes  the  force  of  the  disease  seems  to  have  been  expended  principally 
upon  the  follicles,  producing  follicular  dysentery. 

If  the  process  be  a  severe  one  or  the  disease  prolonged,  small  ulcers  form 
about  the  apices  of  the  follicles  (follicular  ulceration).  The  process  does  not 
often  go  beyond  this  in  the  sporadic  cases,  but  in  the  graver  forms,  especially 
in  epidemics,  the  follicular  ulcers  may  rapidly  deepen  and  spread,  and  the  sur- 
rounding tissue  also  ulcerates  (catarrhal  ulceration).  This  widespread  ulceration 
is  found  in  the  cases  dying  from  amoebic  dysentery.  The  ulcers  are  irregular 
in  shape  with  undermined  walls,  and  often  with  a  small  opening  as  compared 
with  the  size  of  the  cavity  beneath.  They  may  penetrate  in  depth  even  to  the 
serous  coat  of  the  bowel,  and  may  be  so  numerous  that  but  little  unaffected 
mucous  membrane  remains.  An  inflammatory  cellular  infiltration  occupies  the 
tissue  immediately  around  the  ulcers,  and  in  this  region  the  destructive  process 
spreads.  The  walls  and  floor  of  the  ulcers  contain  few  or  many  amoebae.  There 
is  a  notably  small  amount  of  pus  present. 

In  very  many  cases,  particularly  of  the  epidemic  variety,  pseudo-membra- 
nous changes  are  to  be  found  post-mortem,  whence  the  title  "diphtheritic 
dysentery."  When  this  process  is  not  very  severe,  patches  of  thin  yellowish 
or  grayish  membrane  here  and  there  coat  the  surface  of  the  folds  in  the  colon. 
In  graver  cases  the  whole  of  the  mucous  lining  of  the  colon  may  be  involved, 
and  the  diphtheritic  infiltrate  may  penetrate  the  entire  thickness  of  the  intes- 
tinal wall.  The  bowel  is  then  enlarged  and  its  walls  stiif  and  thick,  and  the 
mucous  membrane  is  transformed  into  a  tough,  yellowish  substance  which  con- 
sists of  an  exudation  of  fibrin,  pus,  and  blood,  in  which  the  glandular  cells  are 
not  visible.  The  mucous  membrane,  thus  in  a  state  of  necrosis,  sloughs,  and 
even  the  submucous  tissue  and  the  muscular  wall  may  share  in  the  process. 
The  sloughs,  which  are  sometimes  of  great  size,  come  away  after  some  time, 
leaving  irregular  ulcers  of  the  appearance  already  described.  These  ulcers  may 
occasionally  perforate. 

As  previously  stated,  diphtheritic  dysentery  may  develop  as  a  terminal  com- 
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plication  of  several  other  diseases.  In  this  case,  as  in  the  primary  form,  there 
may  be  simply  a-  thin  coating  of  pseudo-membrane  deposited  on  the  mucosa,  or 
the  entire  mucous  membrane  may  be  necrotic  throughout. 

If  the  ulcerative  process  has  been  very  extensive,  death  is  almost  certain  to 
occur.  In  the  event  of  recovery  the  ulceration  cicatrizes  and  stricture  of  the 
intestine  may  be  produced,  but  this  is  very  unusual.  The  healing  of  tlie 
ulcers  is  very  slow,  the  case  meanwhile  exhibiting  the  symptoms  of  chronic 
dysentery. 

In  any  case  which  has  lasted  long  enough  to  constitute  chronic  dysentery 
the  mucous  membrane  becomes  more  or  less  pigmented.  This  pigmentation 
may  be  dotted  in  the  centre  of  the  lymphatic  follicles  and  pi'oduce  the  "shaven- 
beard  "  appearance.  Therfe  are  also  visible  scattered  patches  of  steel-gray  or 
blackish  color.  The  mucous  membrane  is  rough  and  irregular,  and  may  pre- 
sent numerous  puckered  cicatrices.  Every  stage  of  the  process  of  ulceration  is 
also  generally  present,  and  the  ulcers  are  much  pigmented.  Cystic  degenera- 
tion of  the  glandular  cells  of  the  mucous  membrane  may  be  visible.  The  sub- 
mucous and  the  nmscular  tissues  become  greatly  hypertrophied. 

Of  other  parts  of  the  body  affected,  the  liver  is  the  most  important.  Single 
or  multiple  abscesses  frequently  occur,  especially  in  cases  of  tropical  dysentery. 
The  contents  of  such  an  abscess  consist  of  necrotic  tissue  with  but  a  small 
amount  of  pus.  The  abscess- walls  may  be  soft  and  necrotic  or,  in  the  older 
cases,  hard  and  fibrous.  Perforation  of  an  abscess  into  the  lung  not  infre- 
quently occurs. 

Besides  the  abscesses  there  are  scattered  foci  of  necrotic  tissue  throughout 
the  liver.    The  mesenteric  glands  are  usually  swollen. 

Symptomatology. — Although  the  disease  sometimes  begins  with  great 
suddenness,  in  the  majority  of  cases  it  is  preceded  by  an  ordinary  diarrhoea, 
perhaps  with  some  malaise,  abdominal  pain,  and  evidences  of  indigestion. 
There  is  seldom  a  pronounced  chill.  This  condition  may  last  twenty-four 
hours  or  even  several  days,  and  then  the  characteristic  symptoms  of  dvsentery 
develop.  These  consist  of  an  altered  character  of  the  stools,  "  tormina  "  or 
griping  abdominal  pain,  and  "tenesmus,"  or  the  constant  disposition  to  strain 
in  the  ineflPectual  effort  to  empty  the  bowels. 

The  dysenteric  stools  are  at  first  partly  faecal  and  partly  mucous,  but  very 
soon  consist  almost  entirely  of  mucus  in  the  form  of  jelly-like  masses,  alone 
or  mingled  with  blood  or  pus.  Feculent  matter  is  now  not  passed  at  all  or 
only  occasionally  in  the  form  of  small  scybalse.  Blood,  which,  like  mucus,  is 
very  characteristic  of  the  dysenteric  stool,  is  sometimes  evacuated  in  large 
quantities,  even  in  the  absence  of  any  large  erosion  of  a  blood-vessel.  Ordi- 
narily, however,  the  blood  is  moderate  in  amount  and  is  mixed  with  mucus. 

In  cases  of  diphtheritic  dysentery  sHreds  and  larger  portions  of  pseudo-niera- 
bfane  or  of  sloughing  tissue  are  present  in  the  stools.  In  rare  instances  even 
a  fibrinous  cast  of  a  portion  of  the  intestinal  tube  may  be  evacuated.  When 
large  sloughs  are  passed  the  stools  have  a  dark  color  and  a  gangrenous  odor. 

In  severe  cases  of  epidemic  dysentery  the  passages,  instead  of  being  chiefly 
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mucus,  very  often  consist  of  a  sero-sanguinolent,  highly  albuminous  discharge^ 
which  is  composed  of  blood  mingled  with  exuded  blood-serum,  and  in  which 
float  minute  pieces  of  membranes  or  of  sloughs,  so  that  it  resembles  the  scrapings 
from  raw  meat.    These  passages  have  a  very  offensive  odor. 

The  dysenteric  stools  are  usually  alkaline  in  reaction.  They  are  of  small 
size,  but  very  frequently  number  thirty  or  forty,  and  even  up  to  two  hundred, 
in  twenty-four  hours.  As  the  patient  improves  the  number  of  passages  grows 
less,  the  amount  of  blood  is  diminished,  some  of  the  stools  are  greenish  and 
of  a  mush-like  consistency,  fsecal  matter  begins  to  appear,  and  finally  the 
passages  are  again  purely  faecal. 

The  tormina  of  dysentery  constitute  one  of  the  earliest  of  the  symptoms. 
They  consist  of  peculiar,  severe,  twisting  or  griping  pains  located  in  the  colon. 
They  are  paroxysmal  in  their  occurrence,  usually  worse  before  an  evacuation 
of  the  bowels,  and  worse  also  toward  evening.  Pressure  on  the  abdominal 
walls  gives  some  relief.  There  is  some  tenderness  on  pressure  over  the  course 
of  the  colon,  but  this  is  usually  slight. 

Tenesmus  is  a  very  characteristic  symptom  and  a  cause  of  great  distress. 
It  is  due  to  the  inflammation  in  the  rectum,  which  produces  a  sensation  as 
though  this  part  of  the  bowel  were  constantly  full.  Frequently  the  patient 
feels  as  though  there  were  a  red-hot  iron  in  the  rectum.  There  is  a  constant, 
irresistible  desire  to  empty  the  bowels,  and  the  effort  is  accompanied  by  very 
severe  straining,  yet  the  passage  of  mucus  present  in  the  rectum  gives  no  relief, 
and  the  patient  continues  to  strain  ineffectually  until  exhausted. 

The  intensity  of  the  tormina  and  tenesmus  is  not  always  in  proportion  to 
the  gravity  of  the  case,  since  even  in  fatal  cases  they  may  sometimes  be  absent 
throughout. 

In  addition  to  these  characteristic  symptoms  others  attend  the  course  of  the 
affection.  The  temperature  is  somewhat  elevated,  but  is  only  exceptionally 
high.  The  pulse  is  not  much  accelerated  except  in  the  gravest  cases,  where  it 
may  be  rapid  and  weak,  although  it  still  may  sometimes  be  without  increase  in 
velocity.  The  tongue  is  coated  and  moist,  or  is  natural  in  appearance,  or  later 
in  the  disease  may  be  dry,  red  and  glazed.  The  abdomen  is  not  usually  dis- 
tended, and  may  be  flat  and  hard.  Nausea  and  vomiting  do  not  often  occur  in 
sporadic  cases.  In  some  of  the  epidemic  cases,  however,  they  are  most  fre- 
quent. Appetite  is  impaired  and  thirst  is  very  often  great.  The  intellect  is 
usually  unaffected  or  onl}-  clouded  near  the  end  of  life.  In  some  instances, 
however,  delirium  is  a  marked  symptom.  Strangury  sometimes  attends  the 
rectal  tenesmus,  and  but  a  few  drops  of  urine  are  passed  from  the  bladder, 
perhaps  with  the  admixture  of  blood.  In  severe  cases,  especially  in  epidemics, 
tlie  urine  may  contain  albumin  and  casts. 

As  the  disease  progresses  the  strength  of  the  patient  is  greatly  diminished, 
and  extreme  emaciation  may  occur  as  the  result  of  the  great  loss  of  albumin  in 
the  stools.  The  typhoid  state  may  sometimes  develop.  In  fatal  cases  an 
algid  stage,  much  like  that  of  cholera,  often  appears,  and  this  condition  of  col- 
lapse may  last  for  several  days  before  death  occurs. 
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The  symptoms  as  detailed  are  not  all  found  with  equal  severity  in  every 
case.  There  are,  besides,  clinical  differences  between  the  various  forms  of  the 
disease  mentioned,  although  these  are  far  from  absolute.  In  most  of  the 
cases  of  sporadic  dysentery — i.  e.  in  those  correspoiiding  to  a  catarrhal  state 
of  the  intestine — the  symptoms  come  on  rather  suddenly  after  a  premoni- 
tory diarrhoea,  and  are  milder  than  in  the  epidemic  cases.  The  stools 
usually  continue  to  be  com])osed  chiefly  of  mucus  mingled  with  some  blood, 
the  tenesmus  and  tormina  are  marked,  and  nausea  and  vomiting  are  unusual. 

In  the  epidemic  form  and  in  some  of  the  graver  sporadic  cases  the  onset 
may  be  very  gradual,  or  there  may  be,  from  the  beginning,  very  characteristic 
symptoms  of  dysentery.  Sometimes  the  attack  commences  so  suddenly  that  it 
seems  like  a  case  of  poisoning. 

In  the  numerous  epidemic  cases  in  which  there  is  an  extensive  primary 
pseudo-membranous  inflammation  in  the  bowel  the  patient  seems  very  ill 
from  the  onset.  The  temperature  is  high,  the  pain  severe,  the  stools  very  numer- 
ous, prostration  great,  and  delirium  and  the  typhoid  state  are  liable  to  develop. 
Sometimes  the  passages  remain  diarrhoeal  in  character,  and  tenesmus  may  not 
be  marked.  In  such  cases  the  disease  resembles  typhoid  fever  very  closely. 
Many  severe  cases  of  epidemic  dysentery  are  characterized  by  the  sero-san- 
guinolent  discharges  described,  in  which  shreds  of  diphtheretic  membrane 
float.    Such  passages  always  indicate  that  the  disease  is  severe. 

Tormina  and  tenesmus  are  more  liable  to  be  wanting  in  epidemic  dysentery 
than  in  the  sporadic  form,  and  there  is,  in  fact,  often  less  suffering  in  the 
fornier  variety  of  the  disease.  Nausea  and  vomiting  are,  however,  more  apt 
to  occur. 

In  the  dysentery  due  to  infection  by  the  amoeba  coli  the  onset  mav  be 
gradual  or,  in  severe  cases,  sudden.  The  temperature  is  not  much  elevated, 
and  sometimes  not  at  all  so.  Tormina  and  tenesmus  may  be  entirely  absent, 
although  usually  present  at  the  outset.  The  stools  are  irregular  in  frequency 
and  chai'acter.  They  may  be  bloody  and  mucoid  as  described,  but  are  more 
likely  to  be  fluid,  from  six  to  twelve  in  twenty-four  hours,  and  of  a  yellowish- 
gray  color,  although  containing  some  mucus  and  frequently  blood.  These 
cases  run  an  irregular  and  prolonged  course  with  periods  of  temporary 
recovery. 

In  the  diphtheritic  dysentery  secondary  to  other  diseases  there  are  seldom 
symptoms  characteristic  of  the  pathological  change  present.  There  is  usually 
some  diarrhoea,  with  perhaps  a  small  amount  of  mucus  and  blood  at  times. 

Chronic  dysentery  may  be  chronic  from  the  beginning,  but,  as  a  rule,  fol- 
lows an  acute  attack.  Tormina  and  tenesmus  are  often  absent  altogether.  The 
passages  vary  in  number  from  three  or  four  to  twenty  or  more  in  twenty-four 
hours,  and  are  thin  and  frothy,  partly  faecal  and  partly  mucous,  and  contain 
imdigested  food.  Blood  and  shreds  of  tissue  are  not  often  present.  Some- 
times constipation  alternates  with  diarrhoea.  Flatulence  is  common,  digestion 
disordered,  the  appetite  variable,  and  the  tongue  usually  like  raw  beef  There 
are  liable  to  be  exacerbations,  during  which  the  character  of  the  stools  becomes 
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more  dysenteric  and  blood  appears  in  them.  Emaciation  and  loss  of  strength 
are  generally  very  great. 

Complications  and  Sequels. — Dysentery  is  subject  to  various  complica- 
tions and  sequels,  although  the  majority  of  the  cases  escape  them.  Many  of 
the  varieties  of  dysentery  which  have  formerly  been  described  are  simply 
instances  of  the  presence  of  complicating  diseases.  Intermittent  dysentery,  for 
example,  is  an  instance  of  this,  the  disease  being  complicated  by  malaria.  The 
association  of  these  two  disorders  has  been  often  seen  during  widespread  epi- 
demics. Neither  malady  appears  to  exert  any  influence  upon  the  course  of  the 
other. 

Typhoid  fever  may  exist  in  combination  with  dysentery,  and  many  of  the 
cases  supposed  to  be  instances  of  the  typhoid  state  in  dysentery  are  in  reality 
examples  of  the  coincident  occurrence  of  the  two  diseases.  This  combi- 
nation is  especially  frequent  in  certain  epidemics ;  it  is  rare  in  sporadic  dys- 
entery. 

Typhus  fever  also  has  been  associated  with  dysentery. 

A  rheumatic  dysentery  has  been  described,  but  it  is  not  certain  whether 
the  arthritis  is  of  rheumatic  nature  or  whether  it  is  allied  to  gonorrhoeal 
arthritis.  In  any  case,  arthritis,  especially  of  the  knee,  but  occurring  usually 
in  several  joints  at  the  same  time,  is  a  very  common  complication.  It  appears, 
as  a  rule,  in  the  second  week  of  the  disease  or  during  convalescence,  and  has 
been  seen  with  frequency  in  some  epidemics.  Its  occurrence  and  its  severity 
do  not  seem  to  bear  any  relation  to  the  gravity  of  the  attack  of  dysentery.  It 
lasts  four  or  six  weeks.  • 

Dysentery  and  scorbutus  are  sometimes  associated  in  those  exposed  to  the 
causes  of  each. 

Pleurisy,  pericarditis,  endocarditis,  and  manifestations  of  pyaemia  are  occa- 
sional complications.  Parotitis  and  venous  thrombosis  sometimes  occur. 
Anaemic  dropsy  may  develop  in  cases  which  have  been  prolonged. 

Peritonitis  is  a  complication  which  may  result  from  perforation  of  the  intes- 
tine, or  more  rarely  develop  flfom  simple  extension  of  inflammation,  without 
the  occurrence  of  perforation.  Perforation  in  the  region  of  the  caecum  some- 
times takes  place,  and  produces  perityphlitis,  while  that  in  the  lower  part  of 
the  rectum  is  followed  by  periproctitis.  Intussusception  or  prolapse  of  the  rec- 
tum may  develop  in  children  as  a  result  of  the  straining  efforts. 

Abscess  of  the  liver  is  a  serious  complication  which  is  very  common  in 
ti'opical  countries,  but  much  rarer  in  temperate  climates.  It  is  estimated  that 
it  occurs  once  in  every  four  or  five  cases  of  dysentery  in  India. 

Paralysis  due  to  neuritis,  and  usually  represented  by  paraplegia,*is  an  occa- 
sional sequel.  Stricture  of  the  colon  is  a  very  rare  sequel.  Persistent  irrita- 
bility of  the  intestine  is  a  very  common  sequel  of  a  prolonged  attack  of  dysen- 
tery ;  and  ulceration  of  the  cornea  or  nephritis  sometimes  complicates  or  follows 
the  disease. 

Diagnosis. — In  well-developed  cases  the  tenesmus,  tormina,  characteristic 
stools,  and  other  symptoms  render  the  diagnosis  easy.    Even  cases  which  would 
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otherwise  be  doubtful  can  be  diagnosed  if  they  occur  during  an  epidemic,  but 
isolated  and  atypical  cases  are  often  very  difficult  of  recognition. 

Syphilis  and  cancer  of  the  rectum  may  produce  bloody  and  mucoid  stools 
with  straining,  but  the  course  of  the  case,  the  'absence  of  other  dysenteric 
symptoms,  and,  frequently,  rectal  examination  remove  any  difficulty  in  diag- 
nosis. 

Diarrhoea  may  simulate  mild  cases  of  dysentery,  but  differs  in  the  absence 
of  tenesmus  and  of  mucous  and  bloody  passages. 

Some  of  the  cases  of  acute  diphtheritic  dysentery,  coming  on  with  symp- 
toms of  great  intensity,  may  strongly  resemble  typhoid  fever.  They  are  to  be 
distinguished  by  the  absence  of  enlarged  spleen,  rose-spots,  bronchitis,  and 
epistaxis,  and  by  the  presence  of  higher  fever,  severer  intestinal  symptoms, 
and  the  appearance  at  times  of  mucus  and  blood  in  the  passages. 

Cholera  nostras  and  Asiatic  cholera  can  be  like  dysentery  only  in  the  termi- 
nal algid  state  which  is  sometimes  seen  in  the  latter  affection. 

Intussusception  in  children  may  resemble  dysentery  in  the  presence  of 
mucous  and  bloody  stools,  vomiting,  colicky  pain,  tenesmus,  and  exhaustion, 
and  it  may  be  impossible  to  distinguish  between  them.  Intussusception,  how- 
ever, is  liable  to  exhibit  a  sausage-shaped  tumor  in  the  abdomen,  and  the  tever 
is  more  obstinate. 

Prognosis  and.  Course. — The  prognosis  of  dysentery  varies  greatly  at 
different  times  and  in  different  circumstances.  Sporadic  cases  in  temperate 
climates  usually  recover.  On  the  other  hand,  some  epidemics  have  been 
attended  by  a  dreadful  mortality,  which  may  reach  as  high  as  60  or  80  per 
cent.  A  more  usual  mortality,  under  favorable  circumstances,  is  from  5  to  10 
per  cent. 

The  age  of  the  patient  influences  the  prognosis,  old  persons  and  infants 
suffering  more  than  any  other  class.  This  is,  however,  not  an  invariable  rule, 
since  infants  sometimes  bear  the  disease  very  well.  Epidemics  developing  in 
war  prisons  or  among  soldiers  exhausted  by  long  marches  or  insufficient  food 
are  prone  to  be  exceedingly  fatal.  The  occurrence  of  severe  complications 
also  increases  the  gravity  of  the  prognosis. 

The  duration  of  the  disease  in  the  milder  cases  is  eight  or  ten  days  from 
the  onset  of  the  distinctly  dysenteric  symptoms,  but  it  may  equal  as  much  as 
three  weeks.  In  the  epidemic  cases  the  duration  is  very  variable.  In  the 
most  malignant  forms  death  may  ensue  in  a  few  hours.  In  other  instances 
the  disease  may  last  three  or  four  weeks  before  a  fatal  issue  takes  place  or  con- 
valescence begins. 

Dysentery  due  to  infection  by  the  amoeba  coli  runs  an  irregular  course,  with 
frequent  periods  of  temporary  improvement,  during  which  the  patient  is  about 
and  fairly  well.  Its  duration  is  from  six  to  twelve  weeks.  The  mortality  is 
greater  than  in  the  sporadic  catarrhal  cases,  and  involvement  of  the  liver  is 
very  likely  to  occur. 

The  course  of  chronic  dysentery  is  very  much  prolonged,  the  disease  last- 
ing several  months  or  possibly  even  years.    The  prognosis  of  this  variety  is 
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most  unfavorable,  the  patient  often  becoming  extremely  emaciated  and  dying 
of  asthenia. 

Asthenia  is,  indeed,  the  cause  of  death  in  most  fatal  cases  of  dysentery, 
except  in  those  in  which  this  results  from  some  complications. 

Relapse  is  uncommon  in  dysenteiy,  and  recurrence  of  the  disease  very 
l^unusual.  The  fact  that  the  patient  has  once  suffered  from  dysentery  seems  to 
offer  a  very  gi'eat  degree  of  immunity  against  subsequent  attacks. 

Treatment. — Treatment  should  be  in  the  first  place  prophylactic.  Over- 
crowding in  cities,  filth  in  dwellings,  impurities  in  the  water-supply,  and 
improper  quality  of  the  food  taken  must  all  be  guarded  against.  Every  care 
must  be  observed  to  make  the  hygiene  of  army  life  and  of  prisons  as  perfect 
as  possible. 

If  the  affection  has  broken  out,  either  epidemically  or  sporadically,  pre- 
cautions must  be  taken  against  its  dissemination.  With  the  possibility  in  view 
of  the  disease  being  contagious,  it  should  be  treated  largely  as  though  it 
certainly  were  so.  Cleanliness  of  everything  about  the  patient  is  to  be  enforced. 
Water  drunk  by  others  should  be  previously  boiled,  and  the  dejecta  of  the 
patient  should  be  thoroughly  disinfected.  Those  still  in  health  should  care- 
fully avoid  exposing  themselves  too  much  to  the  sun  and  to  sudden  changes  of 
temperature,  and  should  eschew  unripe  fruit  and  other  indigestible  food. 

Various  methods  have  been  recommended  for  the  treatment  of  the  attack 
of  dysentery.  Perfect  rest  in  bed  is  very  important,  and  the  use  of  the  bed- 
pan should  be  insisted  upon.  The  diet  should  preferably  be  of  boiled  milk 
only,  or  of  whey,  broths,  egg-albumen,  beef-juice,  and  the  like.  During  con- 
valescence great  care  must  be  taken  that  the  food  is  of  the  most  digestible 
kind. 

If  the  case  be  seen  early,  it  is  well  to  aid  in  the  evacuation  of  feculent 
matter  by  the  administration  of  a  saline  purgative.  Sufficient  of  it  should  be 
given  to  produce  free  passages,  and  it  should  then  be  discontinued.  If  scy- 
bala  continue  to  be  passed,  it  may  be  necessary  to  repeat  the  administration 
of  the  saline.  In  mild  cases  it  sometimes  happens  that  the  dysenteric  passages 
do  not  return  and  the  tormina  and  tenesmus  cease  after  this  treatment  has  been 
used.  If  the  stomach  be  irritable  and  the  tongue  heavily  coated,  fractional 
doses  of  calomel,  gr.  with  bismuth,  gr.  iij,  may  be  given  every  hour  for 
ten  or  twelve  doses. 

In  epidemic  cases,  or  in  any  case  where  there  is  much  prostration  or  where 
there  are  sero-sanguinolent  stools,  purgatives  should  be  given  cautiously  if  at 
all. 

In  these — and,  in  fact,  in  all  cases — irrigation  of  the  intestine  by  enemata 
may  fittingly  take  the  place  of  purgatives.  The  bowel  may  be  thoroughly 
washed  out  with  tepid  water  introduced  through  a  long  tube.  The  irritability 
of  the  bowel  is  so  great  that  this  procedure  is  often  much  interfered  with.  In 
such  cases  a  cocaine  suppository  or  a  small  injection  of  a  solution  of  cocaine 
may  be  used  as  a  preliminary  step.  The  absorptive  power  of  tlie  rectum  as 
regards  cocaine  must,  however,  be  borne  in  mind,  lest  poisoning  result. 
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Whether  irrigation  be  used  or  not,  the  bowel  should  be  treated  locallj'  by- 
medicated  enemata.  Care  is  needed  to  adjust  the  size,  strength,  and  frequency 
of  these  to  the  tolerance  of  the  bowel,  but  the  greatest  good  is  to  be  hoped  for 
from  their  judicious  use.  I  advise  beginning  with  small  injections,  f§j  or  fsij, 
of  a  weak  solution  of  silver  nitrate,  gr.  ^  or  gr.  j  to  f^j,  or  of  acetate  of  lead, 
gr.  j  to  gr.  ij  to  f  5j,  guarded  witli  from  5  to  10  drops  of  deodorized  laudanum. 
If  even  these  cannot  be  borne,  small  injections  of  ice-water  or  of  starch-water 
may  do  better ;  or  a  small  oblong  piece  of  ice  may  be  inserted  into  the  rectum. 
If  enemata  are  tolerated,  but  the  small  and  weak  ones  fail  to  control  the  symp- 
toms, larger  and  stronger  ones  should  be  used.  Large  enemata  of  a  solution 
of  nitrate  of  silver  (1  drachm  to  1  pint)  have  been  remarkably  successful  in 
some  instances.  Alum  (1  drachm  to  a  pint),  acetate  of  lead,  sulphate  of  cop- 
per, and  sulphate  of  zinc  may  be  employed  in  a  similar  way.  They  are  partic- 
ularly useful  in  chronic  dysentery.  Enemata  of  salicylic  acid  have  also  been 
used  with  good  results. 

In  amoebic  dysentery  injections  of  quinine  (1  to  1000  and  weaker)  may  be 
used  with  success. 

Ipecacuanha  has  long  been  used  as  a  specific  against  dysentery,  and  has 
without  doubt  been  of  very  great  service.  It  appears  to  be  of  more  value  in 
cases  in  the  tropics  than  in  those  in  temperate  climates.  It  should  be  adminis- 
tered in  large  doses.  It  is  best  to  give  first  a  full  dose  of  opium  or  morphine 
in  order  to  aid  the  retention  of  the  ipecacuanha,  and  then,  after  half  an  hour, 
to  administer  20  to  40  grains  of  the  remedy.  No  food  should  be  taken  for 
several  houi's  after  this.  If  the  drug  be  vomited,  the  dose  should  be  repeated 
within  a  few  hours,  and  then  should  be  giv^en  in  diminished  quantities  at 
intervals  during  several  days. 

The  severe  tormina  and  tenesmus  and  profuse  sero-sanguinolent  discharges 
demand  the  use  of  opium,  which  may  sometimes  be  given  in  enormous  doses 
in  this  disease.  The  remedy  may  be  administered  by  the  mouth  or,  more 
advantageously  in  a  great  majority  of  cases,  by  the  rectum  or  hypodermically, 
in  sufficient  amount  to  produce  the  effect  desired,  stopping  short  of  narcotism. 

Nitrate  of  silver  is  of  decided  value,  though  theoretically  it  might  seem 
improbable  that  it  would  affect  lesions  so  distant.  It  is  best  given  in  pill  form 
in  combination  with  opium,  and  has  the  added  advantage  that  it  is  usually  well 
received  by  the  stomach.  Among  other  remedies  which  have  been  advised  are 
bichloride  of  mercury  in  doses  of  of  a  grain  every  two  hours,  bismuth  in 
large  and  repeated  doses,  especially  in  chronic  dysentery,  ergotin,  and  various 
astringents  given  by  the  mouth.  In  cases  which  have  passed  into  a  fully- 
developed  typhoid  stage,  a  delicately  prepared  emulsion  of  oil  of  turpentine 
may  be  found  beneficial.  Turpentine  stupes  and  hot  fomentations  to  the  abdo- 
men often  give  relief,  and  the  application  of  ice  to  the  anus  aids  the  patient  in 
restraining  the  frequent  efforts  at  defecation.  Stimulants  given  freely  are  indi- 
cated in  proportion  to  the  degree  of  asthenia.  The  complications  of  dysentery 
require  treatment  appropriate  for  them. 
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Cancer  of  the  Intestine. 

Definition. — A  morbid  growth  of  the  intestine,  composed  of  cells  of  the 
epithelioid  type,  occupying  alveoli  of  a  connective-tissue  stroma. 

Synonyms. — Similar  names  are  applied  to  the  different  varieties  of  intes- 
tinal carcinoma  as  are  used  for  the  forms  of  gastric  cancer. 

Etiology. — The  disease  is  much  less  frequent  than  is  cancer  of  the  stomach. 
Primary  cancer  of  the  intestine  has  been  estimated  to  constitute  from  4  to  8 
per  cent,  of  all  cases  of  the  disease. 

Cancer  of  the  intestine  occurs  usually  in  the  middle  period  of  life  and 
attacks  either  sex.  It  is  questionable  whether  heredity  exerts  any  influence. 
Constant  irritation  may  act  as  a  predisposing  cause.  Apart  from  these  factors 
we  are  entirely  ignorant  of  the  etiology  of  the  affection. 

Pathology. — The  varieties  of  cancer  found  as  primary  growths  of  the  intes- 
tine are.  the  same  as  those  occurring  in  the  stomach — viz.  scirrhous,  encephaloid, 
colloid,  and  cylindrical-celled  epithelioma.  Their  appearance,  structure,  and 
method  of  growth  are  likewise  the  same  as  are  presented  in  the  gastric  cancers. 
The  cylindrical-celled  epithelioma  is  probably  the  most  common,  although  the 
colloid  is  also  a  frequent  variety,  and  the  scirrhous  is  often  present  in  the  rectum. 
The  large  intestine  is  affected  by  the  growth  about  nine  or  ten  times  as  often  as 
is  the  small  intestine,  and  the  rectum  about  four  times  as  often  as  all  other  parts 
of  the  bowel  combined.  Next  to  the  rectum  the  favorite  seat  of  cancer  is  the 
sigmoid  flexure.  The  caecum  is  also  a  point  of  predilection.  In  the  case  of 
the  small  intestine  cancer  of  the  duodenum  is  relatively  common,  and  that  of 
the  jejunum  rare. 

Cancers  begin  in  the  mucous  membrane  and  soon  spread  in  depth  and  in 
area.  There  is  a  disposition  shown  by  all  the  varieties  to  involve  the  whole 
of  the  intestinal  wall,  producing  an  annular  growth,  and  in  this  way  causing 
intestinal  obstruction.  Sometimes  they  are  soft  and  fungoid,  grow  rapidly, 
crumble  easily,  soon  ulcerate,  and  exhibit  masses  which  project  far  into  the 
lumen  of  the  bowel.  This  is  the  case  with  encephaloid  and  cylindrical-celled 
epithelioma.  In  other  instances,  as  in  scirrhus,  growth  is  slow  and  produces 
a  very  hard,  cancerous  infiltration.  This  form,  too,  ulcerates.  Colloid  cancer 
produces  an  alveolar  structure  of  connectiv^e  tissue,  with  the  alveoli  filled  with 
a  peculiar  jelly-like  yellowish  substance.  This  variety  of  cancer  is  not  so  prone 
to  ulceration. 

The  secondary  lesions  of  the  intestine  produced  by  an  obstructing  cancer  are 
best  considered  while  discussing  Intestinal  Obstruction. 

The  cancerous  growth  often  spreads  to  contiguous  parts.  Perforation  into 
surrounding  viscera  or  into  the  pelvic  or  peritoneal  cavity  may  occur.  Ffecal 
abscesses  may  form  in  this  way.  Sometimes  a  fiecal  fistula  through  the  abdom- 
inal walls  is  produced.  Ulceration  may  be  the  cause  of  severe  or  fatal  intes- 
tinal hsemorrhage  or  portions  of  the  sloughing  cancer  may  be  passed  in  the 
stools. 

All  that  has  been  said  refers  to  primary  cancer  of  the  intestine.  Secondary 
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growths  are  more  rare,  yet  the  intestine  may  occasionally  be  invaded  by  cancer 
of  other  parts,  particularly  of  the  peritoneum,  stomach,  and  lymphatic  glands, 
and  in  the  case  of  the  rectum,  of  the  uterus,  bladder,  prostate  gland,  and 
ovaries.    Melanotic  cancer  may  occur  by  metastasis  from  the  skin  or  eye. 

Symptomatolog'y. — The  symptoms  of  cancer  of  the  intestine  are  entirely 
uncharacteristic.  In  the  early  stages  there  will  be  none  at  all.  Later  there  is 
pain  in  the  abdomen,  usually  localized  in  some  special  part.  Emaciation 
and  cachexia  develop,  and  the  bowels  are  irregular  and  often  constipated, 
although  sometimes  there  is  diarrhoea.  In  other  cases  intestinal  obstruction 
may  be  the  first  symptom  noted. 

When  the  growth  is  in  the  duodenum,  evidences  of  obstruction  of  the  pan- 
creatic and  bile-ducts  may  be  present,  and  dilatation  of  the  stomach  may  also 
result.  Constipation  and  faecal  accumulation  are  more  marked  when  the  cancer 
is  in  the  lower  part  of  the  bowel.  Intense  pain  in  the  sacral  region,  radiating 
toward  the  genital  organs  and  following  the  course  of  the  sciatic  nerve,  may  be 
present  if  the  growth  be  in  the  lower  portion  of  the  large  intestine.  Cancer  in 
the  region  of  the  sigmoid  flexure  is  accompanied  at  times  by  frequent  small 
fluid  passages,  which  are  sometimes  very  offensive,  and  which  may  contain 
blood,  pus,  and  putrid  masses. 

Sometimes  the  stools  in  cancer  are  in  the  form  of  ribbon-shaped  bands  or 
in  small  round  balls  resembling  the  faeces  of  sheep.  This  is  especially  likely 
to  occur  in  cancer  of  the  rectum,  but  is  not  a  positive  indication  of  this  lesion. 

Rectal  cancer  usually  produces  intense  pain  in  defecation.  The  bowels  may 
be  obstinately  constipated,  or  there  may  be  an  almost  continuous  and  uncon- 
trollable evacuation  of  a  thin,  very  offensive  fluid. 

Sometimes  persistent  constipation  yields  suddenly.  This  is  an  indication  of 
the  ulcerating  away  of  the  obstructing  portion  of  the  growth. 

In  the  majority  of  cases  a  tumor  can  be  detected  by  palpation  of  the  abdom- 
inal walls.  This  may  be  movable  or  may  be  fixed  by  adhesions  or  by  the 
nature  of  its  location.  If  the  growth  be  in  the  small  intestine  or  colon,  it  may 
be  remarkably  movable.  A  tumor  of  the  duodenum  may  not  be  distinguish- 
able by  palpation  from  cancer  of  the  pylorus. 

The  cancer  is  usually  tender  on  pressure,  cannot  be  indented  by  the  finger, 
may  attain  the  size  of  the  fist  or  more,  and  is  irregularly  round  and  uneven. 
It  often  seems  to  vary  in  size  from  day  to  day.  So,  too,  it  may  be  easily  de- 
tected upon  one  occasion  and  on  another  be  not  perceptible  at  all.  Percussion 
over  the  tumor  produces  a  dull,  tympanitic  sound.  The  finger  in  the  rectum 
can  often  perceive  a  growth  situated  in  this  region.  A  smooth  annular  con- 
striction can  be  felt,  or  an  irregular  ulcerated  surface  Avhich  coats  the  exam- 
ining finger  with  an  ill-smelling,  bloody  fluid.  Examination  may  also  be 
made  per  vaginam. 

Diagnosis. — The  diagnosis  of  intestinal  cancer  is  often  difficult  and  some- 
times impossible.  When  the  tumor  can  be  felt  in  the  rectum  the  nature  of  the 
disease  is  evident.  In  place  of  being  a  growth  of  the  intestine,  a  tumor  felt 
through  the  abdominal  walls  may  be  a  collection  of  faeces,  a  localized  peritoneal 
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exudation,  an  intussusception,  or  a  growth  of  the  peritoneum,  liver,  stomach, 
pancreas,  omentum,  kidney,  or  lymphatic  glands.  An  accumulation  of  fgeces 
can  often  be  indented  by  the  finger  through  the  abdominal  walls. 

The  diagnosis  of  the  location  of  the  atfection  is  also  difficult,  since  the  weight 
of  the  tumor  or  adhesions  formed  may  cause  great  deviations  from  the  normal 
position  of  the  intestine.  The  difficulties  connected  with  the  diagnosis  should 
lead  to  great  caution  in  expressing  a  positive  opinion  as  to  the  cancerous 
character  of  a  lump  detected  through  the  abdominal  walls.  Great  suflFering 
may  be  needlessly  inflicted  by  the  abrupt  announcement  of  an  unfavorable 
diagnosis  which  the  subsequent  course  of  the  case  proves  erroneous. 

Prognosis  and  Course. — The  prognosis  of  intestinal  cancer  is  absolutely 
unfavorable.  The  disease  lasts  at  the  most  four  or  five  years,  and  is  usually 
of  very  much  shorter  duration.  As  the  case  nears  the  fatal  issue  marantic 
oedema  is  liable  to  develop,  exhaustion  grows  extreme,  and  the  patient  dies 
from  this. 

Sometimes  marantic  thrombi  form,  and  pulmonary  emboli,  resulting  from 
these,  are  causes  of  death.  In  other  cases  a  metastasis  in  other  organs  is  the 
cause,  and  in  still  others  intestinal  obstruction,  perforation,  or  fsecal  abscesses 
with  pya)niia  kill  the  patient. 

Treatment. — In  some  cases  resection  of  the  intestine  has  been  of  at  least 
temporary  benefit,  and  in  others  the  formation  of  an  artificial  anus  has  ])ro- 
longed  life.  In  most  instances,  however,  the  treatment  is  purely  medicinal 
and  only  palliative.  A  nourishing  diet  should  be  ordered,  consisting  of  articles 
which  form  very  little  waste  in  the  intestine,  and  nutrient  enemata  may  be 
demanded  in  some  instances.  Mild  laxatives  are  required  from  time  to  time. 
Morphine  will  usually  be  needed  to  relieve  pain.  Antiseptic  and  disinfectant 
enemata  should  be  given  several  times  a  day  if  there  be  an  offensive  rectal 
discharge. 

Non-cancerous  Growths  of  the  Intestine. 

Most  of  these  are  so  unusual  that  they  possess  only  pathological  interest. 

Polypi  may  occur,  especially  in  the  rectum.  They  may  be  either  pedicu- 
lated  fibromata  or  mucous  polypi.  They  are  commonest  in  children,  and  are 
liable  to  cause  diarrhoea  with  loss  of  sufficient  blood  to  produce  marked  anaemia. 
They  sometimes  project  from  the, anus  during  defecation. 

Lipomata  are  rare.  Myomata,  sarcomata,  cystomata,  and  angiomata  have 
been  described.    Lymjjhomata  are  not  unusual. 

Ulceration  of  the  Intestine. 

For  the  sake  of  convenience  of  study  a  synopsis  of  the  subject  of  intestinal 
ulceration  may  be  of  advantage  : 

1.  Round  xdcer  of  the  duodenum  is  entirely  similar  to  the  round  gastric 
nicer,  both  in  cause,  pathology,  and  pathological  anatomy,  but  is  a  much  rarer 
aflPection.  The  situation  of  the  ulcer  is  nearly  always  in  the  part  of  the  duo- 
denum above  the  entrance  of  the  bile-duct.    Below  this  the  acid  reaction  of 
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the  gastric  secretion  becomes  neutralized,  and  one  of  the  most  important  causes 
of  ulcer  is  thus  removed. 

Duodenal  ulcer  is  usually  single,  but  is  occasionally  multiple.  In'  some 
cases  it  occupies  partly  the  duodenum  and  partly  the  pylorus.  In  other 
instances  distinct  ulcers  may  be  found  in  the  stomach  and  duodenum.  The 
disease  may  attend  septicaemia,  probably  as  the  result  of  embolism.  Severe 
burns  are  also  at  times  productive  of  it,  and  freezing  is  said  to  act  in  the  same 
way,  while  erysipelas,  pemphigus,  and  amyloid  degeneration  of  the  blood-ves- 
sels of  the  intestine  have  also  been  claimed  to  be  associated  with  it.  It  is  more 
common  in  males  than  in  females. 

The  symptoms  are  in  a  great  majority  of  cases  identical  with  those  of  gas- 
tric ulcer,  and  it  is  then  impossible  to  distinguish  between  the  two  lesions. 
An  ulcer  of  the  duodenum  is  probably  present  if  the  pain  does  not  develop 
until  some  hours  after  eating  food,  if  the  jwsition  of  this  pain,  together  with 
sensitiveness  on  pressure,  is  situated  decidedly  to  the  right  of  the  parasternal 
line,  and  if  there  are  profuse  bloody  stools  without  hsemateraesis  or  vomiting 
of  any  kind.  In  other  cases  blood  may  both  be  vomited  and  passed  by  stool. 
In  still  others  the  course  of  the  tlisease  is  entirely  latent. 

Ulcers  of  the  duodenum  show  a  particular  tendency  to  fatal  hfemorrhage 
and  to  perforation.  The  prognosis  and  therapy  are  the  same  as  in  the  case  of 
gastric  ulcer. 

2.  Follicular  ulcers  have  already  been  described  as  lesions  developing  fre- 
quently in  the  diarrhoeal  diseases  of  children,  in  chronic  enteritis  in  the  adult, 
and  in  dysentery. 

3.  Catarrhal  ulcers  have  likewise  already  been  mentioned  as  occurring 
under  the  same  conditions  as  follicular  ulceration.  In  the  catarrhal  form 
the  ulcers  are  not  situated  in  the  lymphatic  follicles,  but  in  the  mucous  mem- 
brane proper. 

4.  Stercoral  ulcers  may  result  from  the  irritation  accompanying  prolonged 
retention  of  hardened  ffeces.  This  may  be  the  result  of  active  intestinal 
obstruction,  may  occur  in  the  paralytic  condition  often  present  in  old  age,  or 
may  follow  prolonged  pressure  of  hardened  masses  which  have  lodged  in  the 
sacculi  of  the  colon.  Analogous  to  these  latter  is  the  ulcer  occurring  in  the 
vermiform  appendix.  Stercoi^al  ulcers  are  most  frequent  here  and  in  the 
csecum  and  sigmoid  flexure. 

5.  Lesions  starting  from  without  the  intestine  may  give  rise  to  ulcers.  Such, 
for  instance,  are  cases  of  perforation  of  the  intestine  due  to  localized  peritonitis 
dependent  upon  diseases  of  the  adjacent  organs  or  upon  tuberculosis.  An  ulcer 
of  this  kind  may  also  be  produced  by  the  erosion  by  morbid  growths  external 
to  the  bowel. 

6.  Dysentery  produces  more  or  less  severe  ulceration  of  both  the  follicular 
and  catarrhal  form.    The  disease  is  described  elsewhere. 

7.  The  ulcers  of  typhoid  fever  have  already  been  described. 

8.  Tuberculoids  ulceration  of  the  intestine  is  of  frequent  occurrence  in 
advanced  cases  of  pulmonary  tuberculosis.     It  perhaps  results  from  the 
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swallowing  of  tubercular  sputum.  The  ulcers  are  seated  chiefly  in  the  soli- 
tary glands  and  Peyer's  patches  in  the  lower  part  of  ileum,  but  may  develop 
independently  of  these  structures  and  in  other  parts  of  both  the  small  and 
large  bowel.    The  vermiform  appendix  is  frequently  attacked. 

The  ulcer  is  irregular  in  shape,  with  its  greatest  breadth  usually  horizontal 
to  the  long  axis  of  the  intestine,  and  with  a  tendency  to  follow  the  course  of 
the  blood-vessels  which  girdle  the  bowel.  Sometimes  it  nearly  encircles  the 
gut.  It  penetrates  into  the  submucous  tissue  and  often  into  the  muscular 
layer. 

The  edges  and  base  of  ,the  ulcer  are  thickened  and  contain  fresh  and 
caseous  tubercles,  and  in  the  vicinity  of  the  lesion  fresh  tubercles  can  be 
found,  which  frequently  form  patches  in  the  serous  layer  plainly  visible  to 
the  naked  eye. 

9.  Syphilitic  ulceration  is  not  common.  It  occurs  in  both  the  large  and 
small  intestine,  and  is  generally  the  residt  of  the  breaking  down  of  gummata. 
The  ulcers  are  transverse  or  annular,  and  possess  thickened,  hard,  grayish- 
white  edges  and  an  indurated,  fibrous  base,  both  of  them  densely  infiltrated 
with  round  cells  and  often  exhibiting  cheesy  nodules.  Sometimes  the  pri- 
mary syphilitic  idcer  is  produced  in  the  rectum  by  pederastic  practices. 

10.  Cancerous  ulceration,  or  that  from  other  morbid  growths,  may  be  pro- 
duced by  the  breaking  down  of  neoplasms  of  the  bowel,  as  already  stated. 

11.  Toxic  ulceration  of  the  intestine  may  occur.  This  is  sometimes  seen  in 
poisoning  by  mercury  or  in  any  corrosive  poisoning. 

12.  TrCtuma  may  produce  ulceration,  as  in  the  case  of  that  resulting  from 
foreign  bodies. 

13.  Mycotic  ulceration  is  illustrated  by  the  occurrence  of  ulcei's  in  variola, 
anthrax,  and  actinomycosis. 

The  symptoms  of  intestinal  ulceration  naturally  vary,  and  are  to  a  large 
extent  masked  by  those  of  the  primary  disease.  If  the  ulceration  be  exten- 
sive, and  especially  if  it  be  situated  in  the  large  intestine,  there  may  be  abdomi- 
nal tenderness  in  the  region  of  the  ulcer.  Appetite  is  often  lost,  though  some- 
times increased  in  cases  of  tubercular  ulceration  in  children.  Pain  is  liable 
to  be  produced,  nutrition  is  impaired,  and  various  evidences  of  indigestion 
may  develop. 

The  character  of  the  stools  is  important.  Diarrhoea  is  likely  to  occur  in 
the  case  of  lesions  of  the  large  intestine  even  if  there  are  but  few  ulcers  here. 
On  the  other  hand,  extensive  ulceration  of  the  small  intestine  may  be  unat- 
tended by  diarrhoea,  and  constipation  may  be  present.  Blood  in  the  stools  is 
an  important  symptom,  although  it  may  occur  without  ulceration,  as  when  due 
to  haemorrhoids.  It  is  particularly  liable  to  be  present  in  the  case  of  duodenal 
ulcer.  Pus  in  the  stools  is  a  strong  indication  of  ulceration,  although  it  may 
come  from  an  abscess  which  has  perforated  into  the  bowel.  Portions  of  tissue 
are  found  in  the  evacuations  in  the  case  of  severe  ulceration,  and  tubercle 
bacilli  may  be  discovered  when  the  lesions  are  of  a  tubercular  nature. 

Perforation  with  general  or  localized  peritonitis  or  with  fistulous  openings 
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may  result  from  intestinal  ulceration.  Cicatrization  may  occur  with  con- 
striction of  the  lumen  of  the  bowel,  this  being  a  change  pai'ticularly  liable  to 
follow  syphilitic  ulceration.  Cicatricial  stenosis  follows  tuberculous  ulceration 
but  rarely. 

In  many  cases  ulcers  are  found  post-mortem  which  produced  no  symptoms 
during  life. 

Intestinal  Obstruction. 

Definition. — Mechanical  interference  with  the  passage  of  faeces  through  the 
bowel. 

Synonyms. — Obstipation  ;  Ileus  ;  Entero-stenosis. 

Etiology  and  Pathology. — Intestinal  obstruction  is  a  condition  rather 
than  itself  a  disease,  since  it  is  a  result  of  several  veiy  distinct  independent 
disorders.  It  may  be  due  to  structural  disease  of  the  intestine  or  to  causes 
other  than  this. 

The  condition  may  also  be  acute  or  chronic,  and  may  further  be  classified 
as  partial  or  complete.  Still,  again,  may  be  distinguished  the  cases  in  "which 
stoppage  of  the  circulation  of  the  blood  in  the  bowel  occurs,  and  those  in 
which  there  is  simply  obstruction  to  the  passage  of  the  intestinal  contents, 
without  any  cutting  off  of  the  blood-supply. 

Among  the  structural  changes  are  to  be  included  intussusception,  internal 
strangulation  or  constriction,  volvulus,  stricture  or  compression,  congenital 
malformations,  and  extei'nal  hernia.  The  latter,  although  a  cause  of  obstruc- 
tion, cannot  be  considered  in  this  connection. 

Among  causes  other  than  structural  are  functional  obstruction  and  impac- 
tion of  faeces  or  of  foreign  bodies. 

Intussusception. — This  disease,  also  called  invagination,  is  a  frequent 
cause  of  intestinal  obstruction.  It  is  variously  estimated  to  form  25  to  45 
per  cent,  of  all  cases  of  obstruction.  The  greatest  frequency  is,  however,  in 
children,  in  whom  fully  one-half  of  the  cases  occur.  In  adults  the  disease  is 
not  as  common  as  the  other  forms  of  obstruction. 

The  condition  is  not  infrequently  found  after  death,  especially  in  infants, 
without  there  having  been  any  symptoms  during  life.  Such  invaginations  can 
be  very  easily  reduced,  and  there  is  no  evidence  of  inflammation  about  them. 
They  have  probably  arisen  at  the  moment  of  death,  and  are  entirely  ditFerent 
from  the  invagination  occurring  during  life,  which  is  attended  by  evidences 
of  inflammation  with  symptoms  of  intestinal  ol)struction.  It  is  with  this 
latter  condition  alone  that  we  have  to  do. 

The  active  cause  of  invagination  is  irregular  peristalsis — probably  a  pai'alysis 
of  a  portion  of  the  intestine  with  increased  peristalsis  of  an  adjacent  portion. 
Colic,  diarrhoea,  and  constipation  seem  to  favor  the  development  of  the  lesion, 
but  in  fully  one-half  of  the  eases  the  accident  occurs  without  the  slightest 
warning. 

The  invagination  forms  a  cylindrical  tumor  which  varies  greatly  in  length 
and  may  include  from  a  few  inches  up  to  several  feet  of  intestine.    One  por- 
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tion  of  the  intestine  slips  into  an  adjoining  part.  In  this  way  three  layers 
of  bowel  are  brought  into  apposition — the  external  layer,  called  the  intussusci- 
piens  or  receiving  layer,  and  the  middle  or  returning  layer,  in  contact  by  their 
mucous  sui'faces ;  the  middle  and  inner  or  entering  layer,  together  called  the 
intussusceptum,  in  contact  by  their  serous  surfaces. 

The  invagination  is  almost  invariably  downward,  the  portion  above  entering 
that  which  is  below. 

There  are  several  varieties  of  intussusception,  according  to  the  portion  of 
the  bowel  atfected.  Much  the  most  frequent  of  these  is  the  ileo-csecal 
variety,  in  which  the  ileo-csecal  valve  slips  into  the  large  intestine,  gradually 
inverts  this,  and  descends  even  into  the  rectum,  dragging  the  small  intestine 
after  it.  The  valve  can  sometimes  be  felt  at  the  anus.  In  another  form  the 
ileum  slips  through  the  ileo-csecal  valve,  and  in  still  others  the  small  intestine 
or  the  colon  alone  is  involved. 

Inflammation  of  the  invaginated  portion  of  the  bowel  produces  adhesion 
of  the  apposed  serous  surfaces  with  consequent  incarceration.  The  circulation 
of  the"  blood  is  interfered  with  by  the  tension  and  constriction  of  the  mesentery, 
and  congestion  and  swelling  follow  and  produce  obstruction  of  the  lumen  of 
the  intestine.  The  affected  part  of  the  bowel  becomes  livid  and  ecchymotic. 
If  the  disease  lasts  two  or  three  days,  more  or  less  extensive  peritonitis  is 
likely  to  develop  around  the  incarcerated  bowel,  and  so  much  lymph  is  thrown 
out  that  a  reduction  of  the  invagination  is  impossible  without  tearing  the  bowel. 
If  the  constriction  of  the  vessels  has  been  very  great  or  prolonged,  gangrene  of 
the  bowel  develops,  and  the  invaginated  portion  may  slough  away  if  the  patient 
live  long  enough. 

If  death  occur  within  the  first  twenty-four  hours,  very  little  abnormal  can 
be  seen  on  post-mortem  examination,  except  some  congestion  of  the  invaginated 
bowel  with  delicate  adhesions  between  the  serous  surfaces. 

Sometimes  the  extreme  engorgement  of  blood  in  the  bowel  does  not  occur, 
and  the  intussusception  becomes  chronic,  and  may  last  for  months  or  even, 
very  rarely,  for  one  or  two  years.  In  these  cases  the  lesion  is  generally  ileo- 
csecal  or  colic.  Pain  is  paroxysmal,  with  periods  in  which  it  is  entii'ely  absent. 
Constipation  is  not  complete,  and  vomiting  is  not  constant.  After  a  time 
mucoid  and  bloody  evacuations  from  the  bowel  develop,  pain  and  vomiting 
grow  more  troublesome,  anc^  the  patient  finally  dies  from  exhaustion. 

Internal  Strangulation. — This  disease,  also  called  Constriction  of 
the  bowel  or  Hernia  within  the  abdomen,  is  one  of  the  most  frequent  causes  of 
intestinal  obstruction,  equalling  about  35  per  cent,  of  all  cases.  In  adults  it 
is  probably  the  most  frequent  cause.  It  is  estimated  that  40  per  cent,  of  all 
cases  occur  between  fifteen  and  forty  years  of  age,  and  70  per  cent,  in  males. 
The  small  intestine  is  the  portion  by  far  most  frequently  involved. 

The  strangulation  may  be  produced  in  various  ways.  Fibrous  bands  and 
adhesions  resulting  from  peritonitis  are  very  common  causes.  Strangulation 
may  be  produced  by  a  loop  being  held  down  by  such  a  band  or  by  being 
twisted  around  it. 
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A  not  infrequent  cause  of  constriction  is  an  abnormal  attachment  of  the  free 
end  of  Meckel's  diverticulum  to  the  mesentery  or  to  the  abdominal  wall,  thus 
forming  a  band  which  may  strangulate  some  portion  of  the  bowel.  The  ad- 
herence of  the  tip  of  the  vermiform  appendix  to  some  adjacent  part  may  act  in 
a  similar  manner,  but  is  a  much  rarer  occurrence. 

Also  "only  rarely  seen  are  strangulations  due  to  constriction  of  the  bowels  in 
holes  in  the  omentum  or  mesentery  or  in  the  normal  peritoneal  openings  or 
pouches — such,  for  instance,  as  the  foramen  of  Winslow  and  the  duodeno- 
jejunal fossa — and  hernia  through  the  diaphragm  is  not  an  infrequent  cause 
of  internal  strangulation. 

The  ileum  is  the  portion  of  intestine  involved  in  nearly  all  cases  of 
strangulation.  The  accident  produces  intestinal  obstruction,  with  ulceration 
and  sometimes  even  sloughing  of  the  strangulated  portion,  and  consequent  per- 
foration. 

Volvulus. — Volvulus,  or  a  twist  or  knot  of  the  bowel,  is  an  occasional 
cause  of  intestinal  obstruction.  It  forms  from  about  3  to  10  per  cent,  of  all 
fatal  cases.    It  is  rare  in  children. 

The  lesion  nearly  always  consists  in  a  twist  in  the  long  axis  of  the  intestine. 
In  other  cases  one  loop  of  bowel  is  twisted  around  another  or  the  gut  is  bent 
sharply  upon  itself. 

The  commonest  situation  is  the  sigmoid  flexure.  The  caecum  is  also  a  fre- 
quent seat  of  the  accident.  The  twisting  of  the  intestine  produces  inter- 
ference with  the  circulation  of  blood  and  its  natural  results,  together  with 
complete  fsecal  obstruction. 

Stricture  and  Compression. — Narrowing  of  the  intestine  may  be  pro- 
duced either  by  a  stricture  situated  in  the  intestinal  wall  or  by  compression 
from  without.  Acute  obstruction  rarely  follows  from  such  a  cause,  but  chronic 
obstruction  is  frequently  produced  in  this  way.  Interference  with  the  blood- 
supply  does  not  develop  in  this  form  of  intestinal  obstruction,  as  it  does  in  the 
conditions  previously  described.  In  the  large  majority  of  cases  the  diminution 
of  calibre  is  situated  in  the  rectum  or  the  sigmoid  flexure.  It  is  generally  not 
a  complete  occlusion,  but  some  fsecal  matter  still  passes. 

Of  the  various  causes  of  narrowing,  congenital  stricture  is  a  rare  one.  Its 
situation  is  nearly  always  in  the  rectum.  When  elsewhere,  it  is  usually  in  the 
sigmoid  flexure  or  in  the  lower  portion  of  the  ileum  and  at  the  ileo-csecal  open- 
ing.   The  condition  is  the  result  of  foetal  peritonitis. 

More  common  is  some  congenital  malformation,  such  as  imperforate  anus  or 
imperforate  rectum,  with  complete  occlusion  of  the  bowel. 

Cicatricial  contraction  following  ulceration  is  one  of  the  most  common  causes 
of  stricture.  This  may  be  the  result  of  dysenteric,  syphilitic,  stercoral,  tuber- 
cular, or  other  idceration.  Sometimes  cicatricial  constriction  may  follow 
sloughing  of  the  invaginated  portion  of  the  intestine,  or  the  ulceration  pro- 
duced by  an  irritant  poison  or  by  the  presence  of  foreign  bodies. 

Tumors  in  the  intestinal  wall,  whether  malignant  or  benign,  are  very  fre- 
quent causes  of  stricture.    Cancer  is  the  most  common  of  these.    It  is  much 
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most  frequently  seated  in  the  rectum,  where  it  forms  an  annular  growth  around 
the  bowel,  encroaching  upon  the  calibre  of  the  tube  and  often  narrowing  it  to 
an  extreme  degree.  Sometimes  masses  of  the  growth  ulcerate  away,  and  im- 
provement in  the  symptoms  of  obstruction  follows. 

Narrowing  of  the  lumen  of  the  intestine  may  also  be  produced  by  com- 
pression from  without.  Thus  tumors  or  cysts  of  neighboring  organs  may 
exert  pressure  or  traction  upon  the  bowel  and  produce  intestinal  obstruction. 
This  is  especially  true  of  growths  of  the  pelvic  organs.  Sometimes,  though 
less  often,  a  loop  of  intestine  distended  with  faecal  matter  compresses  some 
adjacent  loop,  or  a  contracting  inflammatory  exudate,  resulting  especially  from 
tubercular  peritonitis,  produces  partial  oi',  more  seldom,  complete  occlusion  of 
intestine.  The  mutual  adhesion  of  coils  of  intestine  and  their  compression  in 
this  way  by  the  peritoneal  inflammatory  tissue  is  a  common  cause  of  intestinal 
obstruction. 

Functional  Obstruction. — This  disease,  also  called  idiopathic  ileus,  is 
one  of  the  more  unusual  causes  of  non-structural  obstruction  of  the  bowel.  It 
is  an  instance  of  acute  obstruction  without  interference  with  the  circulation.  It 
occurs  chiefly  in  hysterical  or  nervous  individuals,  particularly  women,  but 
may  also  result  from  diseases  of  the  brain  and  spinal  cord,  from  peritonitis,  or 
from  blows  upon  the  abdomen.  It  may  also  follow  the  reduction  of  a  hernia. 
It  is  the  result  of  the  paralysis  of  a  portion  of  the  intestine,  in  consequence  of 
which  peristaltic  movements  in  this  region  cease  and  the  faeces  no  longer 
advance. 

Impaction  of  FiECES  and  of  Foreign  Bodies. — This  is  not  an  infre- 
quent cause  of  an  obstruction  which  is  usually  of  a  subacute  or  chronic  nature. 
Impacted  fseces  are,  as  a  rule,  situated  in  the  colon  or  rectum.  The  contents 
of  the  bowel  may  become  very  hard,  and  may  form  a  tumor  which  is  easily 
appreciable  through  the  abdominal  walls,  and  which  may  even  be  of  great 
size.  The  mass  is  often  channelled  in  such  a  way  that  small  amounts  of  faeces 
can  pass,  thus  rendering  the  obstruction  only  partial.  Finally  the  channel 
becomes  blocked  and  the  occlusion  is  complete.  Impaction  of  faeces  may  occur 
at  any  age,  but  is  oftenest  seen  in  those  past  middle  life. 

Gall-stones  not  uncommonly  become  impacted  and  produce  obstruction. 
They  are  found  almost  invariably  in  the  small  intestine,  and  oftenest  in  the 
ileum  very  shortly  above  the  ileo-caecal  valve.  The  impaction  of  gall-stones 
has  usually  occurred  in  advanced  middle  life,  and  most  frequently  in  women. 
One  large  stone  or  a  cohesive  mass  of  smaller  ones  usually  enters  the  intestine 
bv  ulceration  throua;h  the  gall-bladder  and  intestinal  wall. 

Enteroliths,  although  frequent  in  herbivorous  animals,  are  a  rare  cause  of 
obstruction  in  man.  They  are  generally  composed  chiefly  of  phosphate  of  lime 
and  magnesia  deposited  around  a  central  nucleus,  which  consists  of  a  gall-stone, 
a  mass  of  hardened  faeces,  or  some  foreign  body.  Enteroliths  sometimes  occur 
in  persons  who  subsist  largely  upon  oatmeal.  The  nucleus  then  consists  of 
portions  of  oats.  The  bodies  have  then  been  called  "  avenoliths."  Starch  or 
other  vegetable  substances  may  produce  similar  concretions.    Enteroliths  are 
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generally  found  in  the  caecum  or  the  sacculi  of  the  colon,  and  rarely  in  man 
exceed  the  size  of  a  hazel  nut. 

Foreign  bodies — t.  e.  substances  not  a  portion  of  the  food  or  arising  from 
the  human  body  itself — are  sometimes  the  cause  of  intestinal  obstruction. 
Masses  of  intestinal  worms  have  rarely  caused  acute  obstruction.  Foreign 
bodies  which  have  been  swallowed  by  accident  or  design,  especially  by 
children  or  lunatics,  may  produce  obstruction,  particularly  if  they  are  sharp- 
pointed  or  of  irregular  shape.  The  great  majority  of  all  these  bodies,  how- 
ever, are  passed  per  anum  without  any  symptoms  developing. 

Allied  to  enteroliths  are  the  dense  masses  which  may  come  from  accumula- 
tion in  the  bowel  of  magnesia,  bismuth,  iron,  or  other  insoluble  substances 
taken  for  a  long  period  as  medicine. 

Of  the  causes  of  obstruction  mentioned,  intussusception,  internal  strangula- 
tion, volvulus,  impaction  of  foreign  bodies,  gall-stones  or  enteroliths,  congeni- 
tal malformations,  and  functional  obstruction  usually  produce  symptoms  of 
acute  intestinal  obstruction,  while  impaction  of  faeces,  stricture  and  compres- 
sion generally  produce  chronic  obstruction.  Impaction  of  faeces  especially  is 
liable  to  develop  chronically,  but  suddenly  at  last  to  produce  the  symptoms  of 
acute  obstruction. 

Intussusception,  internal  strangulation,  and  volvulus  not  only  cause  obstruc- 
tion, but  are  attended  by  interference  with  the  circulation  of  blood  in  the  bowel 
and  the  consequent  danger  of  rapid  death  of  the  part. 

In  addition  to  the  pathological  changes  described  as  occurring  at  the  seat  of 
obstruction,  certain  secondary  lesions  are  to  be  noted.  The  portion  of  the 
intestine  above  it  is  necessarily  dilated,  owing  to  the  accumulation  of  faeces  and 
of  gas.  Especially  in  the  chronic  cases  is  the  amount  of  faeces  present  very 
great.  In  the  acute  cases  the  distended  intestinal  wall  is  thin  and  transparent, 
while  in  the  chronic  ones,  it  is  thickened  and  the  muscular  layers  are  hyper- 
trophied.  In  any  case  the  distention  may  at  last  become  so  great  that  rupture 
ensues.  The  mucous  membrane  of  the  intestine  above  the  obstruction  may 
ulcerate  or  become  necrotic  in  patches  as  the  result  of  mechanical  irritation  by 
scybalae. 

Changes  may  be  produced  in  other  organs,  especially  the  lungs,  in  which 
inspiration-pneumonia  is  liable  to  develop,  as  tlie  result  of  the  passing  of 
vomited  matter  into  the  larynx  and  deeper.  The  tissues  in  general  often 
appear  exceedingly  dry  at  the  autopsy,  this  being  the  result  of  the  abstraction 
of  water  by  the  excessive  vomiting. 

Symptomatolog'y. — The  symptoms  of  occlusion  of  the  intestine  must  be 
divided  into  those  of  the  acute  and  those  of  the  chronic  form. 

1.  Acute  Obstruction. — The  first  symptoms  often  develop  in  the  midst 
of  apparently  perfect  health.  In  a  smaller  number  of  cases,  however,  there 
are  various  premonitory  digestive  disturbances,  such  as  moderate  diarrhoea, 
constipation,  or  slight  abdominal  pain.  The  characteristic  symptoms  of  the 
disease  are  pain,  vomiting,  and  constipation. 

Extreme  pain  in  the  abdomen  sets  in  suddenly,  even  while  the  patient  is 
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walking  about.  It  is  at  first  localized  at  some  part  of  the  abdomen,  and  is 
colicky  and  intermittent,  but  later  it  becomes  continuous,  although  usually 
with  exacerbations,  and  is  often  agonizing.  Although  it  may  finally  spi'ead 
all  over  the  abdomen,  it  still,  as  a  rule,  continues  most  intense  at  the  point  at 
which  it  was  at  first  experienced. 

Vomiting  very  soon  develops,  at  first  of  food,  then  bilious  in  character,  and 
then,  after  two  or  three  days,  stercoraceous  if  the  obstruction  be  complete.  The 
vomiting  is  incessant  and  most  distressing.  Stercoraceous  vomiting  may  occur 
whether  the  obstruction  is  in  the  large  or  small  intestine.  If  the  occlusion  be 
prolonged,  faecal  vomiting  may  cease  and  the  ejected  matter  may  consist  of  a 
rice-water-like  fluid.  Sometimes  toward  the  close  of  life  vomiting  may  be 
entirely  replaced  by  most  distressing  hiccough. 

Constipation  soon  becomes  absolute  in  case  of  acute  complete  obstruction, 
although  at  first  there  may  be  the  passage  of  fsecal  matter,  which  was  still  pres- 
ent in  the  lower  part  of  the  intestine  when  the  obstruction  occurred.  There 
is  also  an  entire  absence  of  the  passage  of  flatus.  In  intussusception  there 
are  bloody  mucous  discharges  in  addition  to  entire  retention  of  faeces. 

Unless  the  obstruction  is  high  up  in  the  small  intestine  the  abdomen  soon 
becomes  tympanitic,  and  when  the  occlusion  is  in  the  large  intestine  the  dis- 
tention may  be  extreme.  Very  active  peristaltic  movements  can  oflen  be  per- 
ceivetl  in  the  intestine  above  the  seat  of  obstruction,  and  these  are  accompanied 
by  borborygmi  so  loud  at  times  that  they  may  be  heard  at  a  considerable 
distance. 

The  abdomen  is  at  first  not  tender,  but  may  later  become  very  sensitive  to 
touch.  Palpation  detects  a  tumor  in  some  cases.  Examination,  per  rectum 
and  per  vaginam,  frequently  reveals  much  regarding  the  position  of  .the 
obstruction  or  the  possible  influence  of  disease  of  the  pelvic  organs  in  pro- 
ducing it. 

The  constitutional  symptoms  are  severe  from  the  beginning,  and  the  patient 
may  rapidly  reach  a  very  alarming  condition.  There  is  great  restlessness,  the 
face  is  pale  and  cold,  the  eyes  sunken,  the  nose  sharp  and  the  features  pinched, 
the  voice  whispering,  and  the  skin  cold  and  clammy.  The  pulse  is  small 
and  either  rapid  or  slow,  and  the  temperature  may  be  slightly  elevated,  but  is 
often  normal  or  subnormal.  The  tongue  is  dry,  thirst  greatly  increased,  the 
mind  generally  clear,  and  cramps  may  develop,  as  in  cholera.  The  urine  is 
very  scanty,  or  even  suppressed,  as  the  result  of  the  excessive  vomiting  and 
the  large  amount  of  fluid  lost  in  this  way. 

2.  Chronic  Obstruction. — The  symptoms  in  this  condition  develop  only 
gradually.  The  patient  has  shown  evidences  of  abnormal  disorder  perhaps 
for  weeks  or  months  ;  sometimes  with  a  history  of  long-standing  constipa- 
tion which  has  not  yielded  satisfactorily  to  purgatives.  Not  infrequently  the 
faeces  assume  a  peculiarity,  being  ribbon-shaped  or  in  the  form  of  small  round 
masses  like  the  faeces  of  sheep.  Sometimes  they  exhibit  a  furrow  on  one  side. 
This  alteration  of  the  shape  of  the  faeces  is,  however,  not  decisive,  as  it  may 
occasionally  appear  in  other  conditions. 
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In  many  cases  abdominal  pain  is  present  at  times,  although  not  "So  exces- 
sive as  in  acute  obstruction.  Vomiting  is  not  a  common  symptom.  The 
abdomen  is  often  greatly  distended,  and  the  increased  peristaltic  movements  of 
the  intestine  may  be  distinctly  visible  and  be  attended  by  very  loud  bor- 
boi'ygmi,  as  in  acute  obstruction.  Very  often  the  masses  of  faeces  which  have 
accumulated  can  be  felt  through  the  abdominal  wall.  Rectal  and  vaginal 
examinations  are  even  more  important  than  in  the  acute  disease. 

The  health  of  the  patient  gradually  fails,  and  finally,  when  the  occlusion 
becomes  complete,  the  symptoms  of  acute  obstruction  may  develop  or  the  case 
may  still  run  a  more  protracted  course. 

Diagnosis. — In  the  study  of  intestinal  obstruction  it  is  necessary  to  deter- 
mine, if  possible,  the  seat  of  the  lesion.  This  is  often  a  matter  of  the  great- 
est difficulty.  Rectal  and  vaginal  examinations  should  always  be  practised. 
The  former  may  reveal  obstructions  situated  in  the  rectum  or  sometimes  a 
descending  invaginated  bowel.  Vaginal  examinations  show  the  condition  of 
the  pelvic  organs,  and  their  possible  influence  in  producing  obstruction  of  the 
intestine.  In  cases  in  which  the  obstruction  is  high  in  the  small  intestine  the 
collapsed  coils  of  bowel  below  the  lesion  sometimes  sink  into  the  pelvis  and  can 
be  discovered  there.  Pain  is  often  confined  to  the  seat  of  obstruction,  and  pal- 
pation through  the  abdominal  walls  may  reveal  a  tumor  in  this  position. 
The  situation  of  the  tumor  is  not  always,  however,  an  indication  of  the  portion 
of  the  bowel  obstructed,  since  by  its  weight  it  may  drag  the  affected  intestine 
out  of  its  normal  place. 

If  the  obstruction  be  in  the  duodenum  or  jejunum,  vomiting  occurs  early, 
the  abdomen  is  not  distended,  the  urine  is  probably  entirely  suppressed,  and 
collapse  is  rapid. 

If  the  ileum  or  caecum  be  the  portion  obstructed,  the  umbilical  region  of  the 
abdomen  is  especially  distended,  and  the  belly  globular  in  shape,  with  the 
flanks  flattened.  The  course  of  the  case  is  very  rapid,  and  vomiting  is  early 
and  often  fsecal. 

If  the  obstruction  be  low  in  the  colon  or  in  the  rectum,  the  abdomen  is  dis- 
tended all  over,  including  the  flanks.  There  may  or  may  not  be  tenesmus. 
The  symptoms  are  not  so  intense,  and  the  amount  of  urine  is  not  so  much 
reduced,  as  when  the  small  intestine  is  afi^ected.  The  recognition  of  the  seat 
of  an  obstruction  in  the  large  intestine  is  sometimes  aided  by  the  quantity  of 
fluid  which  can  -be  injected  into  the  bowel.  Normally,  the  adult  large  intes- 
tine should  hold  about  six  quarts,  but  no  obstruction  can  be  asserted  if  four 
quarts  can  be  introduced.  The  injection  must  be  made  carefully  with  a 
fountain  syringe,  the  elevation  of  which  above  the  patient  sliould  not  be 
more  than  a  few  feet.  If  the  endeavor  thus  to  fill  the  colon  and  caecum  is 
successful,  the  obstruction  must  be  in  the  small  intestine.  The  method  is, 
however,  uncertain  in  its  results.  So  also  is  that  of  the  introduction  of  a 
rectal  sound,  since  the  instrument  cannot  be  safely  passed  farther  than  the 
sigmoid  flexure. 

The  symptoms  as  described  are  those  which  apply  in  general  to  cases  of 
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acute  and  chronic  obstruction  respectively.  It  is  still  necessary  to  consider 
briefly  the  distinguishing  symptoms  of  some  of  the  different  causative  con- 
ditions which  produce  the  obstruction,  although  it  is  often  difficult  or  impos- 
sible to  determine  what  the  nature  of  the  occlusion  is. 

Intussusception  is  usually  the  easiest  of  recognition.  It  is  essentially  a 
disease  of  childhood,  and  is  the  cause  of  the  obstruction  of  most  cases  in 
children.  A  tumor,  which  is  oftenest  situated  in  the  right  iliac  fossa,  can  be 
detected  by  palpation  in  most  of  the  cases  as  early  as  from  the  first  to  the  third 
day.  The  presence  of  tenesmus  with  the  passage  of  blood-stained  mucus  is  a 
very  important  symptom  which  is  present  in  a  great  manj^  instances.  Disten- 
tion and  tenderness  of  the  abdomem  is  not  an  important  symptom,  and  some- 
times the  abdomen  is  retracted.  Vomiting  occurs  very  early,  but  faecal  vomiting 
is  not  common.  Prostration  is  early  and  profound.  The  finger  in  the  rectum 
can  sometimes  reach  the  invaginated  bowel. 

In  internal  strangulation  there  is  often  a  history  of  preceding  peritonitis  or 
abdominal  injury,  or  at  least  of  pelvic  pain.  The  attack  itself  is  sudden  and 
liable  to  come  on  after  exertion  or  indigestion.  Pain  is  excessive,  vomiting  is 
early  and  copious  and  soon  becomes  faecal,  and  the  very  extreme  prostration  is 
one  of  the  most  characteristic  features.  As  a  rule,  no  tumor  can  be  felt.  Con- 
stipation is  absolute,  and  there  is  no  tenesmus  or  passage  of  mucus  or  blood. 
Abdominal  distention  and  tenderness  do  not  occur  until  late  in  the  disease. 
Rectal  examination  reveals  nothing. 

Volvulus  cannot  be  recognized  with  certainty  during  life.  The  fact  that  it 
is  nearly  always  situated  at  the  sigmoid  flexure  is  important.  There  are  gen- 
erally premonitory  constipation  and  digestive  disturbances,  the  twist  being  at 
last  produced  by  the  weight  and  tension  of  the  accumulated  faeces.  The  actual 
onset  is  very  sudden  and  severe,  constipation  and  retention  of  gas  are  abso- 
lute, and  there  is  no  tenesmus  or  passage  of  mucus  or  blood  by  the  rectum. 
Vomiting  comes  on  rather  late,  and  only  occasionally  becomes  faecal.  No 
tumor  can  be  felt  through  the  abdominal  walls  or  by  rectal  examination. 
Distention  of  the  abdomen  with  gas  and  abdominal  tenderness  are  early  and 
prominent  symptoms.  Prostration  and  collapse  are  not  so  great  as  in  intus- 
susception and  strangulation. 

Obstruction  by  a  foreign  body  gives  varying  symptoms.  There  may  be 
the  history  of  the  swallowing  of  some  such  body,  and  sometimes  it  can  be  felt 
through  the  abdominal  wall.  There  may  be  for  days  abdominal  pain  and 
discomfort.  If,  finally,  the  body  becomes  firmly  lodged,  the  intestine  begins 
to  swell  and  obstruction  is  rendered  complete.  Pain  now  increases  gradually, 
and  tenderness  and  distention  of  the  abdomen  rapidly  develop,  but  vomiting  is 
late  in  appearing,  and  is  not  constant. 

In  obstruction  due  to  gall-stones  the  patient  has  in  some  cases  recently 
suffered  from  an  attack  of  hepatic  colic  or  has  on  previous  occasions  done  so. 
In  one  case,  the  interval  between  the  close  of  a  series  of  attacks  of  hepatic 
colic  and  the  sudden  occurrence  of  complete  obstruction  was  two  years,  during 
which  time  a  very  large  round  gall-stone,  which  had  ulcerated  its  way  from 
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the  gall-bladder  into  the  duodenum,  had  lain  quiescent  and  attached  to  a  por- 
tion of  the  wall  of  the  dilated  duodenum.  Pain  usually  is  an  early  and  severe 
symptom.  Vomiting  likewise  is  early,  and  is  very  frequently  faecal.  A  tumor 
is  not  often  to  be  detected.  If  the  impaction  be  situated  in  the  duodenum  there 
is  persistent  bilious  vomiting,  with  rapid  collapse  and  retraction  of  the  abdo- 
men and  great  diminution  or  suppression  of  the  urine. 

In  faecal  obstruction  the  onset  is  usually  gradual,  and  the  disease  runs  a 
chronic  course,  with  habitual  constipation  and  finally,  perhaps  complete,  obstruc- 
tion. Abdominal  pain,  nausea,  and  vomiting  are  not  constant  and  are  late  in 
developing.  In  some  cases  faecal  retention  lasts  weeks  without  any  threatening 
symptoms  being  produced,  and  the  masses  may  be  finally  discharged.  In  other 
cases  there  develop  abdominal  pain,  gradually  increasing  distention,  and  vom- 
iting, which  is  finally  stercoraceous.  A  faecal  mass  can  often  be  felt  by  rectal 
examination  or  by  abdominal  palpation  over  the  course  of  the  colon.  This 
mass  occasionally  reaches  great  size.  Diarrhoea  sometimes  replaces  constipa- 
tion, this  being  the  result  of  a  chronic  catarrhal  process  set  up  by  the  hard 
faecal  masses.  In  such  cases  there  exists  a  channel  in  the  impacted  mass 
through  which  the  softer  faeces  pass. 

Narrowing  of  the  intestine  by  stricture  or  compression  exhibits  much  the 
same  mode  of  onset  as  does  faecal  impaction.  The  symptoms  of  the  condition 
vary.  There  is  persistent  chronic  constipation,  perhaps  with  attacks  at  times 
of  temporary  complete  obstruction  attended  by  vomiting,  which  is  sometimes 
stercoraceous,  and  by  abdominal  distention  and  violent  peristaltic  movements. 
The  passages  are  apt  to  be  ribboned  or  grooved,  defecation  may  be  painful,  and 
blood  and  pus  may  coat  the  stools  if  the  stricture  be  in  the  rectum  and  of  a 
cancerous  nature.  When  the  narrowing  is  due  to  compressicfti  from  without, 
as  by  a  tumor,  blood  and  pus  do  not  appear  in  the  faeces.  Even  when  the 
obstruction  to  the  passage  of  the  faeces  becomes  absolute  the  case  may  still  run 
a  comparatively  slow  course. 

In  congenital  stricture  and  malformations  the  history  of  the  case  is  sufficient 
to  establish  the  diagnosis. 

Functional  obstruction  cannot  always  be  distinguished  from  acute  structural 
aifections.  The  absence  of  localized  pain  and  tenderness  and  of  tumor,  and,  in 
some  cases,  the  evidence  of  hysteria  or  nervous  symptoms,  indicate  the  func- 
tional nature  of  the  disturbance.  So  also  in  these  latter  cases  does  the  prolon- 
gation of  the  threatening  symptoms  without  the  development  of  extreme  pros- 
tration, feeble  pulse,  collapse,  and  other  evidences  of  the  destructive  lesions  of 
the  bowel. 

Not  only  are  the  forms  of  intestinal  obstruction  to  be  distinguished  from 
each  other,  but  the  diagnosis  is  to  be  made  between  intestinal  obstruction  in 
general  and  other  diseases.  Acute  obstruction  is  particularly  liable  to  I'csemble 
hernia,  and  the  mistake  of  confounding  the  two  has  been  repeatedly  made.  A 
careful  search  for  an  undiscovered  strangulated  external  hernia  should  be  made 
in  every  case,  such  small  hernias  being  very  easily  overlooked.  The  diagnosis, 
too,  is  particularly  difficult  in  cases  of  intestinal  obstruction  complicated  by 

Vol.  II.— 54 


850 


DISEASES  OF  THE  INTESTINES. 


chronic  irreducible  hernia,  since,  if  the  obstruction  is  in  the  bowel  below  the 
position  of  the  rupture,  the  portion  of  the  intestine  in  the  sac  will  become 
swollen  and  hard  from  the  accumulation  of  faeces,  and  will  appear  to  be 
strangulated. 

Functional  obstruction,  due  to  functional  or  organic  nervous  diseases,  has 
already  been  spoken  of,  and  the  fact  mentioned  that  this  condition  may  also  be 
a  complication  of  peritonitis  or  may  follow  the  reduction  of  a  hernia.  In  the 
latter  event  the  history  of  the  case,  and  in  the  former  the  existence  of  such 
symptoms  as  fever  and  the  more  rapid  development  of  widespread  abdom- 
inal tenderness,  distention,  and  pain,  aid  in  distinguishing  the  primary  dis- 
eases. - 

Appendicitis  with  secondary  peritonitis  may  produce  symptoms  resembling 
mechanical  obstruction.  Vomiting  is,  however,  rarely  faecal,  the  temperature  is 
more  often  elevated,  and  there  is  frequently  a  history  of  previous  trouble  in  the 
csecal  region. 

Acute  hsemorrhagic  pancreatitis  may  be  attended  by  symptoms  so  resembling 
those  of  intestinal  obstruction  that  a  diagnosis  is  scarcely  possible. 

Poisoning  by  irritant  poisons,  as  by  arsenic,  may  resemble  intestinal  obstruc- 
tion in  some  particulars.  The  history  of  the  case  and  the  character  of  the 
vomited  matter  aid  in  the  diagnosis. 

ProgTiosis  and  Course. — The  prognosis  of  every  case  of  acute  intestinal 
obstruction,  with  stoppage  of  the  circulation  of  blood  in  the  intestine,  is  most 
grave.  The  duration  of  life  varies  inversely  with  the  height  of  the  obstruction 
in  the  intestine  and  the  amount  of  injury  which  the  bowel  has  received.  It 
ranges  from  a  few  hours  to  ten  or  twelve  days,  with  an  average  of  three  to  six 
days.  The  great  proportion  of  cases  of  this  nature  die,  death  resulting  from 
exhaustion  if  the  patient  live  long  enough.  Sometimes  death  occurs  very  early 
from  shock,  while  in  other  instances  a  vast  accumulation  of  gas  produces  death 
by  interference  with  respiration  or  circulation.  Rupture  of  the  intestine  and 
perforative  peritonitis  may  also  occur,  or  peritonitis  may  develop  without  per- 
foration. 

The  prognosis  of  volvulus  and  of  internal  strangulation  is  totally  unfavor- 
able, with  the  rarest  exceptions,  unless  relieved  by  surgical  measures.  That 
of  intussusception  is  perhaps  a  little  better,  since  the  development  of  gangrene 
may  occasionally  produce  a  favorable  termination,  the  invaginated  portion  of 
the  bowel  sloughing  off  and  being  discharged  per  anum.  This  occurs  from  the 
eleventh  to  the  twenty-first  day,  but,  unfortunately,  few  children  live  long 
enough  for  it  to  take  place.  Even  where  it  does  occur  stricture  of  the  gut  is 
liable  to  develop  later. 

In  exceptional  cases  of  intestinal  obstruction  recovery  may  occur  by  the 
formation  of  a  fistula  either  between  two  coils  of  the  intestine  or  through  the 
abdominal  walls.  Often  perforation  of  the  bowel,  which  does  not  produce 
general  peritonitis,  causes  death  from  pyaemia. 

The  prognosis  of  functional  obstruction  due  to  hysteria  or  neurasthenia  is 
much  more  favorable,  the  obstruction  usually  yielding  at  last.    In  that  due  to 
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peritonitis  or  reduced  hernia  it  is  dubious,  but  favorable  as  compared  with  that 
of  intussusception,  volvulus,  and  internal  strangulation. 

Acute  obstruction  from  impaction  of  foreign  bodies,  gall-stones,  or  entero- 
liths may  recover  through  the  passage  or  removal  of  the  obstructing  bodies. 

The  prognosis  of  chronic  obstruction,  as  in  fsecal  impaction,  stricture  or 
compression,  is  much  less  grave  than  in  the  acute  form.  Cases  of  faecal 
impaction  usually  recover,  while  those  of  stricture  or  compression  may  last 
a  long  time,  although  they  usually  become  worse  gradually  unless  the  cause 
be  removed.  Death  from  chronic  obstruction  may  result  from  perforation, 
pyaemia,  or  the  like,  and  it  is  still  more  liable  to  follow  from  asthenia  or  from 
the  development  of  acute  obstruction.  The  duration  of  chronic  obstruction  is 
exceedingly  variable,  the  disease  lasting  months  or  even  years. 

Treatment. — Treatment,  to  be  of  any  value,  must  be  energetic  and 
promptly  carried  out.  If  the  obstruction  be  due  to  impaction  of  faeces,  as 
large  injections  of  warm  water  as  can  be  administered  should  be  given  every 
two  hours.  Drastics  are  to  be  avoided,  but  mild  purgatives  may  be  given  in 
small  and  repeated  doses.  This  plan  of  treatment  should  not  be  followed  if 
there  are  evidences  of  inflammation  until  these  have  been  allayed.  A  deli- 
cately made  emulsion  of  castor  oil  containing  a  little  oil  of  turpentine  given 
in  small  and  frequently  repeated  doses  has  proved  very  useful.  Abdominal 
massage  may  be  of  service.  If  the  obstruction  becomes  complete  and  these 
remedies  fail,  surgical  interference  must  be  adopted. 

In  many  cases  of  faecal  impaction  treatment  by  opium  is  more  successful 
than  that  by  enemata  or  purgatives.  After  the  relief  by  it  of  pain  and 
vomiting,  any  element  of  spasm  present  is  relaxed  and  evacuation  of  the 
bowels  may  follow  of  itself.  This  plan  of  treatment  may  well  precede  the  use 
of  enemata  or  purgatives.  After  the  impaction  has  been  relieved,  it  is  neces- 
sary to  guard  against  a  recurrence  by  care  in  diet,  proper  gymnastic  exercises, 
and  the  internal  use  of  tonics  and  especially  of  strychnine  to  improve  the  tone 
of  the  bowel. 

Cases  of  obstruction  from  stricture  or  compression  require  much  the  same 
treatment  as  do  those  due  to  faecal  impaction  if  the  obstruction  is  not  complete 
and  there  is  a  large  amount  of  faeces  above  the  stricture.  Surgical  interference 
is  the  only  measure  capable  of  giving  permanent  relief.  Tumoi's  pressing 
upon  tlie  bowel  should  be  removed,  and  cancerous  or  other  strictures  operated 
upon  if  possible. 

In  all  cases  of  chronic  intestinal  obstruction  it  is  important  to  prevent 
the  recurrence  of  acute  attacks.  For  this  purj)ose  the  chief  care  must  be  for 
the  diet.  The  food  should  consist  of  articles  which  make  but  little  waste,  and 
these  should  be  carefully  masticated,  so  that  no  large,  firm  masses  shall  reach 
the  narrowed  portion  of  the  intestine.  If  necessary,  the  faeces  should  be  kept 
moderately  soft  by  the  use  of  a  laxative  mineral  water  or  some  mild  vegetable 
cathartic.  » 

It  is  of  the  greatest  importance  to  remember  that  purgatives  should  be 
given  in  no  case  of  intestinal  obstruction,  except  in  those  due  to  impacted 
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faeces  and  in  those  the  result  of  stricture  or  compression,  and  that  they  are  not 
always  advisable  even  in  tliese. 

In  cases  of  firmly-impacted  foreign  bodies,  enteroliths,  or  gall-stones,  in 
which  the  impaction  does  not  promptly  give  way  of  itself,  laparotomy  oifers 
the  only  hope  of  cure. 

In  cases  of  occlusion  from  internal  strangulation,  volvulus  or  intussus- 
ception the  first  step  should  consist  in  the  administration  of  opium.  Opium 
is,  in  fact,  invaluable  in  nearly  all  cases  of  acute  intestinal  obstruction.  Not 
only  does  it  relieve  excessive  pain  and  vomiting,  but  it  greatly  lessens  the 
danger  of  death  from  collapse.  Then,  too,  by  reducing  the  peristaltic  move- 
ment it  diminishes  the  danger  of  serious  injury  to  the  intestine,  moderates 
inflammatory  action,  and  gives  the  affected  bowel  a  chance  to  untwist  or  to 
escape  from  compressing  bands  or  from  an  invagination. 

The  next  procedure  which  should  be  resorted  to  in  all  cases  of  complete 
obstruction  before  surgical  interference  is  at  all  thought  of  is  the  repeated  slow 
injection  of  large  quantities  of  warm  water  or  of  air.  This  may  best  be  done 
with  the  patient  under  the  influence  of  an  anaesthetic,  and  in  the  knee-elbow 
position  if  water  be  used.  In  intussusception  this  method  is  often  successful. 
It  should  not  be  attempted,  however,  if  the  invagination  is  believed  to  have 
become  firmly  fixed, — i.  e.  after  the  case  has  lasted  forty-eight  to  seventy-two 
hours  or  if  gangrene  has  commenced.  It  is  also  a  procedure  by  no  means 
without  danger,  as  rupture  of  the  bowel  may  result  if  an  undue  amount  of 
force  is  used. 

It  has  also  been  recommended  to  treat  these  gravest  forms  of  abdominal 
obstruction  by  abdominal  massage  while  the  patient  is  anaesthetized,  by  abdomi- 
nal traction  with  large  cups,  or  by  shaking  the  patient  thoroughly  under 
anaesthesia  and  while  held  in  the  inverted  position.  Nolhing  is  to  be  expected 
from  any  of  these  plans  if  inflammatory  fixation  has  occurred. 

Tapping  the  bowel  with  a  hollow  needle  to  permit  the  escape  of  gas  and 
to  give  temporary  relief  has  been  advised.  Sometimes  relieving  the  distention 
in  this  way  has  permitted  spontaneous  reduction  of  an  internal  strangulation 
or  invagination  or  the  untwisting  of  a  volvulus.  The  procedure  has  a  large 
element  of  danger  of  peritonitis  from  escape  of  faeces.  It  is,  however,  of 
value  in  some  cases.  Turpentine  stupes  and  hot  applications  are  of  service  in 
milder  cases  of  tympanites. 

If  none  of  these  measures  succeed  within  forty-eight  hours,  operative  inter- 
ference must  be  resorted  to  promptly  if  at  all,  for  later  than  this  the  condition 
of  the  intestine  is  such  that  the  chances  of  recovery  are  very  greatly  lessened. 
Various  operations  may  be  performed,  such  as  the  untwisting  of  a  volvulus, 
the  freeing  of  a  strangulated  bowel,  or  the  reduction  of  an  intussusception  ;  or, 
in  cases  too  advanced  for  these  procedures,  the  formation  of  an  artificial  anus, 
resection  of  the  bowel  or  lateral  anastomosis.  The  consideration  of  these 
operations 'belongs  to  works  on  surgery. 

Although  statistics  show  a  large  proportion  of  deaths  after  operation  for 
intestinal  obstruction,  yet  there  would  be  without  surgical  interference  a  still 
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larger  number  of  fatal  cases.  There  should  be  no  question  about  operating  in 
such  conditions  as  internal  strangulation,  volvulus,  and  impacted  foreign 
bodies  and  gall-stones,  in  which  death  is  otherwise  inevitable.  In  cases  of 
intussusception  there  is  more  doubt  about  the  propriety  of  interference,  because 
in  this  condition  there  is  a  somewhat  greater  chance  for  recovery  without  it, 
and  the  statistics  of  operation  are  very  unfavorable.  At  the  same  time,  there 
appears  to  be  a  much  greater  chance  for  life  with  operation  than  without  it  in 
cases  which  have  resisted  uaechanical  treatment  and  in  which  the  operation  is 
not  deferred  beyond  the  third  day  at  the  latest. 

Throughout  the  whole  course  of  the  case  of  acute  intestinal  obstruction  it 
is  of  great  importance  to  support  the  strength  of  the  patient  by  stimulants  and 
by  concentrated,  easily-assimilable  food.  If,  as  often  happens,  vomiting  is 
easily  excited,  it  may  be  necessary  to  avoid  entirely  the  administration  of  food, 
to  allow  only  small  sips  of  water,  of  carbonated  water,  of  champagne  or 
brandy  and  water,  and  to  resort  to  nutritious  enemata,  to  inunction,  and  to 
hypodermic  injections  of  whisky  or  ether.  It  may  be  possible  to  sustain  the 
strength  of  the  patient  until  the  obstruction  is  relieved. 

HEMORRHAGE  FROM  THE  INTESTINE. 

Etiology. — Haemorrhage  from  the  intestine  (Euterorrhagia ;  Entero- 
haemorrhagia)  is  a  symptom  which  can  be  produced  in  various  ways.  When 
it  proceeds  from  the  intestine  itself,  it  is  enterorrhagia  in  the  strict  sense  of  the 
word.  Melcena  is  a  term  very  loosely  applied.  It  oftenest  indicates  dark- 
colored  or  black  passages  from  the  bowel,  consisting  of  blood  which  has 
remained  long  enough  in  the  stomach  or  intestine  to  have  become  thus  altered 
in  appearance.  Intestinal  htemorrhage  occurs  most  frequently  in  middle  life, 
and  oftener  in  males  than  in  females.    It  is  rare  in  infants. 

Obstinate  constipation  may  produce  htemorrhage  by  direct  injury  of  the 
intestinal  wall.  The  bleeding  in  this  case  nearly  always  comes  from  the 
rectum  and  is  slight.  Often  it  coats  or  streaks  hard  ffecal  masses  evac- 
uated. 

Local  diseases  of  the  intestinal  wall  are  also  a  source  of  haemorrhage. 
Intense  hypercemia  of  the  mucous  membrane  is  a  cause  which  may  be  included 
here.  Such  a  hsemorrhage  may  occur  in  dysentery,  even  when  no  ulceration 
can  be  discovered.  It  may  also  be  produced  by  obstruction  of  the  portal  vein 
or  by  disease  of  the  lungs,  liver,  or  heart.  In  some  of  these  cases  the  blood 
does  not  come  directly  from  the  mucous  membrane,  but  from  dilated  hsemor- 
rhoidal  veins.  Embolism  of  the  mesenteric  artery  may  produce  hsemorrhage 
by  causing  congestion  and  partial  infarction  of  the  mucous  membrane.  Intus- 
susception likewise  produces  it  through  the  intense  obstructive  hypersemia 
of  the  mucous  membrane. 

Traumatism  of  the  intestine  by  a  foreign  body  of  any  sort  may  be  a  cause 
of  haemorrhage.  Such  trauma  may  follow  the  swallowing  of  some  irregularly- 
shaped  or  sharply-pointed  object.  In  the  same  category,  though  this  cause  is 
operative  only  in  certain  parts  of  the  world,  may  be  included  haemorrhage 
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following  a  lesion  produced  by  intestinal  parasites — viz.  the  anchylostomum 
dnodenale  and  the  distomum  hseiuatobium.  Poisonous  drugs,  including  pow- 
erful drastic  purgatives,  occasionally  produce  haemorrhage  by  their  violent 
action  upon  the  intestine. 

Amyloid  degeneration  of  the  intestinal  vessels  has  been  found  to  be  a  frequent 
cause  of  bleeding  from  the  bowel. 

Ulceration  is  a  very  common  cause  of  haemorrhage.  Bleeding  may  occur 
from  any  variety  of  ulcer,  but  typhoid  ulceration  is  one  of  the  forms  which 
most  frequently  gives  rise  to  it.  The  bleeding  may  be  slight,  or  very  often 
profuse  and  perhaps  fatal.  Dysenteric  ulceration  is  very  prone  to  attest  its 
presence  by  blood  in  the  stools,  and  the  haemorrhage  may  be  fatal.  Tubercular 
and  syphilitic  ulceration  are  less  frequent  causes  of  haemorrhage.  Ulcer  of 
the  duodenum  very  commonly  is  the  cause  of  great  loss  of  blood. 

Morbid  growths  of  the  intestine  may  be  attended  by  haemorrhage.  Here  are 
to  be  included  cancer  and  polypi.  In  the  former  blood  is  frequently  lost, 
although  usually  in  small  amount.  The  latter  form  of  growth  is  generally 
situated  in  the  rectum,  and  is  characterized  by  frequent  and  sometimes  profuse 
loss  of  blood.  Under  the  heading  of  new  growths  may  be  included  internal 
haemorrhoids,  which  are  a  very  fruitful  source  of  bleeding,  sometimes  slight, 
sometimes  very  profuse. 

General  diseases  may  occasion  enterorrhagia  without  this  proceeding  from 
any  ulceration.  Haemorrhage  of  this  kind  is  seen  occasionally  in  malaria, 
typhoid  fever,  and  cholera.  In  yellow  fever  it  is  quite  common.  It  also 
may  occur  in  variola,  uraemia,  pyaemia,  erysipelas,  haemophilia,  pernicious 
anaemia,  purpura  haemorrhagica,  acute  fatty  degeneration  of  the  newly- 
born,  scurvy,  and  leukaemia.  Vicarious  menstruation  may  show  itself  by 
enterorrhagia. 

Causes  outside  of  the  intestine  itself  may  produce  haemorrhage,  as  when  blood 
from  the  stomach  enters  the  bowel,  or  when  an  aneurism  ruptures  into  the  intes- 
tine from  without. 

Melcena  neonatorum  is  a  term  applied  to  vomiting  and  the  passage  from  the 
bowel  of  discolored  blood  occurring  a  few  hours  after  birth.  Sometimes  the 
loss  of  blood  is  sufficiently  rapid  to  produce  death.  The  causes  of  this  condi- 
tion are  not  well  understood.  In  some  instances  no  anatomical  lesion  or  other 
source  of  haemorrhage  can  be  found  except  intense  hyperaeraia  of  the  mucous 
membrane,  while  in  others  the  cause  appears  to  be  ulceration  of  the  stomach  or 
duodenum,  general  dissolution  of  the  blood  within  the  vessels,  haemophilia,  or 
puerperal  infection. 

Pathology. — The  lesions  found  correspond  to  the  causes  mentioned,  and  are 
best  described  in  connection  with  the  various  diseases  to  which  the  haemorrhage 
is  due. 

Symptomatolog-y. — Sometimes  the  haemorrhage  is  entirely  internal,  no 
blood  being  voided.  The  patient  then  becomes  very  pale,  and  exhibits  all 
the  usual  symptoms  characteristic  of  sudden  and  great  loss  of  blood.  Death 
may  occur  without  any  blood  appearing.    In  some  of  these  cases  a  great 
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increase  of  dulness  over  the  abdomen  is  perceptible.  The  examination,  how- 
ever, must  be  cautiously  made. 

The  usual  chief  symptom  of  intestinal  haemorrhage  is  the  appearance  of 
bloody  stools.  The  blood  may  be  pure  or  mixed  with  faeces  or  mucus,  or 
may  be  altered  in  character.  Often  the  passages  are  tarry  in  appearance 
and  very  offensive.  In  other  cases  they  form  hard,  black  masses.  At 
times  tenesmus  accompanies  the  evacuation  of  the  bowels,  and  colicky  pain 
may  occur. 

Diagnosis. — In  the  first  place,  it  is  necessary  to  determine  that  it  is  blood 
which  is  being  passed.  There  is  generally  no  difficulty  about  this,  except  in 
the  cases  in  which  the  blood  has  been  much  altered.  Here  the  microscopic, 
chemical,  or  spectroscopic  tests  for  blood  will  settle  the  matter.  Sometimes 
the  ingestion  of  certain  raw  red  fruits  or  of  preparations  of  haematoxylon 
produces  a  red  coloration  of  the  stools. 

That  the  blood  actually  is  eifused  in  the  intestine  and  does  not  enter  it 
from  elsewhere  can  only  be  determined  by  carefully  excluding  all  such  con- 
ditions as  gastric  ulcer,  swallowing  of  blood  after  epistaxis  or  operations  on 
the  mouth,  or,  in  the  case  of  infants,  the  drawing  of  blood  from  a  sore  nipple. 

The  diagnosis  between  bleeding  from  a  gastric  ulcer  and  that  from  duodenal 
ulcer  is  often  impossible.  The  points  of  distinction  have  already  been  referred 
to  elsewhere. 

Effort  must  be  made  to  determine  the  situation  whence  the  blood  comes. 
Physical  examination  of  the  abdomen  and,  especially,  of  the  rectum,  and  the 
consideration  of  the  probable  cause  of  the  haemorrhage,  will  also  aid  in 
settling  this  point.  The  color  of  the  blood  is  often  important.  If  it  be 
bright  red  and  small  in  amount,  it  comes  almost  certainly  from  the  large 
intestine.  This  is  also  the  situation  if  the  blood  is  smeared  over  formed  faecal 
masses.  If  the  blood  is  in  large  quantity,  yet  much  altered  in  character,  it 
has  probably  come  from  the  small  intestine  or  the  stomach. 

The  diagnosis  of  the  causes  of  the  bleeding  has  already  been  considered. 

Prognosis. — The  prognosis  depends  entirely  upon  the  cause  of  the  haemor- 
rhage. Great  loss  of  blood  may  prove  immediately  fatal  or  may  produce  an 
extreme  and  very  persistent  anaemia.  Sometimes  in  typhoid  fever  an  intesti- 
nal haemorrhage,  if  not  too  large,  exerts  a  favorable  influence  upon  the  other 
symptoms. 

Treatment. — Absolute  rest  in  bed  is  imperative  in  cases  of  haemorrhage 
of  any  considerable  size.  The  diet  should  consist  of  cooled  liquids.  An  ice- 
bladder  should  be  placed  upon  the  abdomen  near  the  situation  from  which 
the  blood  is  thought  to  have  come.  Injections  of  ice-water  or  of  astringent 
solutions  may  be  given  when  the  blood  comes  from  the  large  intestine. 
Ergot  should  be  administered  hypodermically  if  the  symptoms  are  threat- 
ening. Opium^  is  indicated  to  quiet  peristaltic  movements  of  the  intestine, 
and  turpentine  or  erigeron  internally  in  large  doses  is  sometimes  useful  to 
check  haemorrhage.  In  other  cases,  acetate  of  lead  or  gallic  acid  may  do 
better.     Stimulants  and  external  heat,  and  hypodermic  injections  of  ether 
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and  strychnine  are  indicated  in  collapse,  and  sometimes  transfusion  of  blood 
or  an  intravenous  injection  of  salt  solution  may  be  advisable. 

Amyloid  Degenebation  of  the  Intestine. 

This  alteration  of  the  structure  of  the  intestine  is  frequent  in  those  who  are 
the  subjects  of  widespread  waxy  degeneration.  It  is  common  in  phthisis  and 
after  any  prolonged  suppuration,  particularly  of  the  bones.  It  is  also  a  very 
common  development  in  syphilis,  even  without  bone  lesions. 

It  involves  usually  both  the  large  and  small  intestine,  but  is  especially  well 
developed  in  the  lower  portion  of  the  ileum  and  the  upper  portion  of  the  colon. 
The  mucous  membrane  is  the  coat  principally  affected,  although,  as  a  rule,  the 
solitary  glands  and  Peyer's  patches  are  little,  if  at  all,  involved.  The  process 
begins  in  the  smaller  blood-vessels.  In  well-developed  cases  the  mucous  mem- 
brane is  pale  and  thickened,  and  its  appearance  has  been  compared  to  that  of 
wet  wash-leather.  The  change,  however,  cannot  be  positively  recognized 
macroscopically  without  the  use  of  chemical  tests.  The  application  of  iodine 
will  give  the  characteristic  mahogany-red  reaction,  and  that  of  methyl-violet 
will  produce  a  red-violet  color  in  the  amyloid  material  and  a  blue-violet  tinge 
in  the  healthy  tissue. 

In  very  advanced  stages  the  amyloid  change  may  involve  the  whole  thick- 
ness of  the  intestinal  wall,  and  the  mucous  membrane  may  ulcerate. 

The  principal  symptom  of  waxy  disease  of  the  intestine  is  chronic  diarrhoea 
of  moderate  severity,  generally  unattended  by  pain.  In  the  late  stages  of  the 
disease  hsemorrhage  from  the  intestine  may  occur,  and,  though  usually  slight, 
may  be  very  severe. 

The  diagnosis  can  only  be  made  by  observing  that  the  causes  of  the  disease 
are  present  or  that  amyloid  changes  are  discoverable  in  other  organs. 

The  fact  that  the  intestine  is  evidently  involved  is  a  sign  that  the  implica- 
tion of  the  organs  of  the  body  is  extensive,  and  that  the  disease  is  approach- 
ing a  fatal  issue.  Treatment  can  only  be  palliative.  The  strength  must  be 
supported,  the  nourishment  be  concentrated  and  unirritating,  and  the  diarrhoea 
or  haemorrhage  controlled,  if  possible,  by  appropriate  measures. 

HEMORRHAGIC  INFARCTION  OF  THE  INTESTINE. 

This  rather  rare  condition  is  due  to  embolism  of  the  superior  mesenteric  arter^f. 
Blocking  of  the  smaller  branches  probably  has  no  serious  result,  since  there  is 
abundant  collateral  circulation.  If,  however,  the  main  trunk  or  several  neigh- 
boring branches  of  the  artery  are  blocked,  infarction  follows  before  collateral 
circulation  can  be  established  through  the  inferior  mesenteric  and  pancreatico- 
duodenal arteries. 

The  extent  of  intestine  atfected  depends  upon  the  size  of  the  obstructed 
artery.  If  the  embolus  is  in  the  main  trunk,  the  greater  part  of  the  small 
intestine  and  the  upper  part  of  the  large  intestine  are  involved.  The  wall  of 
the  diseased  portion,  especially  the  mucous  membrane,  is  swollen,  oedematous, 
and  infiltrated  with  blood.  The  mucous  surface  is  covered  with  blood  or  bloody 
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mucus.  Necrosis  of  the  mucous  membi'ane  may  occur  in  places.  Hsemorrhage 
may  take  place  in  the  mesentery  also.  Circumscribed  or  general  peritonitis  is 
liable  to  develop. 

The  symptoms  of  infarction  consist  of  severe  colicky  abdominal  pain,  free 
intestinal  hsemorrhage  for  which  no  other  cause  can  be  found,  and  fall  of  tem- 
perature with  other  symptoms  of  collapse.  Soon  there  develop  tympanites 
and  symptoms  of  peritonitis,  and  exceptionally  the  infarcted  mesentery  can  be 
palpated  through  the  abdominal  v/alls.  The  blood  from  the  bowel  may  be 
either  bright-red,  clotted,  or  tarry,  and  sometimes  -  is  not  discharged  at  all. 
Besides  these  symptoms,  thei-e  is  liable  to  be  present  disease  of  the  heart, 
which  suggests  an  embolus  and  its  origin,  and  emboli  in  other  parts  of  the 
body  are  frequently  found.  The  symptoms  of  acute  hsemorrhagie  pancreatitis 
are,  however,  so  similar  to  those  of  infarction  of  the  intestine  that  the  diag- 
nosis between  the  two  affections  is  hardly  possible. 

The  disease  is  a  serious  one,  and  almost  always  fatal.  Death  in  collapse 
usually  follows  in  a  few  days  or  a  week.  Instances  of  recovery  have  been 
reported,  but  there  cannot  but  be  some  doubt  about  the  correctness  of  the 
diagnosis  in  these  cases. 

The  treatment  is  purely  symptomatic.  The  effort  must  be  made  to  sustain 
the  strength  by  stimulants,  to  relieve  pain  with  opium,  and  to  check  hsemor- 
rhage with  ergot  and  by  enforcing  absolute  rest. 

Intestinal  Indigestion. 

Just  as  there  is  a  functional  gastric  dyspepsia,  it  seems  probable  that  there 
may  be  an  intestinal  indigestion  entirely  independent  of  any  structural  lesion 
of  the  bowel  itself.  Such  a  condition  might  result  from  (a)  the  entrance  into 
the  bowel  of  chyme  which  has  been  imperfectly  prepared  by  the  stomach ; 
(6)  deficiency  in  the  secretory  or  motor  power  of  the  intestine;  (c)  alteration 
in  the  biliary  secretion ;  {d)  deficiency  in  the  secretion  of  pancreatic  juice. 
The  last  two  conditions  are  best  described  under  the  topics  of  Diseases  of  the 
Liver  and  of  the  Pancreas  respectively. 

As  regards  the  first  two  causative  conditions  mentioned,  there  are  no  means 
of  distinguishing,  on  the  one  hand,  the  cases  in  which  the  symptoms  are  pro- 
duced by  them  alone  without  changes  in  the  intestinal  walls,  and,  on  the  other 
hand,  the  cases  in  which  thei-e  is  a  mild  catarrhal  inflammation  of  the  small 
intestine  to  which  the  symptoms  of  indigestion  are  secondary.  It  seems,  in 
fact,  probable  that  nearly  all  cases  of  indigestion  are  attended  by  more  or  less 
inflammatory  catarrhal  change. 

Enteralgia. 

Definition. — Intestinal  pain  of  a  neuralgic  nature  located  in  the  intes- 
tine and  dependent  upon  irritation  of  the  sensory  filaments  of  the  intestinal 
nerves. 

Distinctions  between  colic  and  enteralgia  are  often  made  which  varv  with 
the  different  writers.    It  is  better  to  use  them  as  synonymous  terms  until 
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some  definite  poiuts  of  diiference  can  be  determined  upon,  should  such  ever 
appear  necessary. 

Synonyms. — Enterodynia  ;  Intestinal  colic. 

Etiolog'y  and  Pathology. — As  in  gastralgia,  to  which  the  intestinal  affec- 
tion corresponds,  the  causes  of  the  disease  are  dissimilar,  and  may  be  classified 
in  different  groups.  There  are  certain  predisposing  causes,  such  as  a  neurotic 
temperament,  hereditary  tendencies,  excessive  mental  work,  business  cares,  im- 
proper hygiene  of  any  kind,  impairment  of  the  general  health,  the  existence 
of  chronic  debilitating  diseases,  and  enfeeblement  of  digestion  from  any  cause. 
Females  are  more  predisposed  to  the  affection  than  are  males.  It  is  not  infre- 
quent in  children. 

The  active  causes  may  be — 1,  local ;  2,  reflex  ;  3,  dependent  upon  some  dis- 
ease of  the  central  or  periplieral  nervous  system. 

1.  The  intestinal  contents  may  abnormally  irritate  the  terminal  filaments 
of  the  intestinal  nerves  and  produce  pain.  A  large  accumulation  of  hardened 
faeces  acts  mechanically  in  this  way,  for  the  intestinal  wall  with  its  nerves  is 
greatly  stretched  and  the  terminal  nerve-filaments  are  pressed  upon  and  irri- 
tated. Meconium  retained  too  long  after  birth  produces  what  has  been 
described  as  colica  meconialis,  and  which  is  but  enteralgia  induced  by  a  local 
cause. 

Foreign  bodies  in  the  intestine,  either  those  which  have  been  swallowed  or 
such  as  gall-stones,  enteroliths,  or  masses  of  ascarides  or  tsenise,  produce  enter- 
algia in  a  similar  manner.  Very  often  abnormal  decomposition  which  has 
taken  place  in  the  contents  of  the  stomach,  or  food  wliich  was  unfit  to  eat, 
such  as  unripe  fruit  or  sour  milk,  causes  colic  ;  sometimes  by  a  chemical  irri- 
tation of  the  nerve-endings,  and  sometimes  by  a  mechanical  irritation  through 
pressure  of  the  gas  produced.  This  form  of  "  wind  colic"  is  an  especially  fre- 
quent one. 

Sometimes  individuals  exhibit  idiosyncrasies  toward  certain  articles  of 
diet,  and  suffer  from  pain  whenever  these  are  eaten.  Nearly  any  article  of 
food,  though  ordinarily  healthful,  may  act  in  this  manner  in  some  cases,  the 
kind  of  food  which  is  harmful  varying  with  the  case.  The  colic  is  produced, 
however,  with  especial  frequency  by  shellfish,  fish,  veal,  acid  drinks,  ice- 
water,  cold  foods,  and  some  fruits.  Cathartics  and  various  poisonous  drugs 
may  produce  enteralgia  by  the  direct  local  irritation  of  the  nerves  which 
they  cause. 

The  various  structural  lesions  of  the  intestine  which  have  b(!en  described 
may  produce  enteralgia  by  the  local  irritation  of  the  nerve-filaments.  Many 
of  the  cases  of  intestinal  obstruction  exhibit  severe  enteralgia,  the  result  of 
compression  of  the  nerve-endings ;  and  much  of  the  pain  of  ulcers  of  any 
kind,  of  morbid  growths,  and  of  intestinal  catarrhs  is  also  of  the  nature  of 
colic  from  local  nerve  irritation. 

2.  Enteralgia  not  infrequently  arises  reflexly  from  such  causes  as  disease 
of  the  uterus,  ovaries,  liver,  kidneys,  spleen,  and  pancreas.  It  is  also  often 
seen  in  arthritis.    For  instance,  the  development  of  gout  of  the  intestine 
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immediately  after  an  attack  of  gouty  arthritis  is  possibly  produced  in  a  reflex 
manner.  Exposure  to  cold  may  be  followed  by  intestinal  pain  arising  reflexly 
from  the  chilling  of  the  skin. 

3.  Enteralgia  may  result  from  such  affections  as  organic  diseases  of  the 
brain  and  spinal  cord.  Thus  the  crises  of  locomotor  ataxia  may  involve  the 
nervous  system  of  the  intestine.  Hypochondriasis  and  hysteria  are  also 
central  causes  of  enteralgia,  and  emotion  may  act  in  the  same  manner. 
Anaemia,  malaria,  lead,  copper,  and  arsenic  are  also  productive  of  enteralgia 
through  their  general  systemic  nervous  action. 

Symptomatology. — Pain  in  the  intestine  is  the  principal  symptom  of 
intestinal  colic.  It  is  usually  seated  in  the  neighborhood  of  the  umbilicus, 
and  may  radiate  thence  over  the  whole  abdomen  or  may  shift  from  place 
to  place.  It  is  often  associated  with  rumbling  noises.  The  abdomen  is 
sometimes  retracted  and  hard,  sometimes  tympanitic.  Occasionally  coils  of 
intestine  are  plainly  visible  in  outline  through  the  abdominal  walls,  and 
may  be  seen  in  active  peristaltic  movement.  Often  firm  pressure  diminishes 
the  pain,  and  the  patient  frequently  obtains  relief  by  pressing  the  abdomen 
against  the  back  of  a  chair  or  some  other  hard  body  or  by  lying  upon  the 
stomach.  In  some  instances,  however,  the  abdomen  is  excessively  tender  to 
pressure. 

The  attack  comes  on,  as  a  rule,  slowly,  but  may  exhibit  a  very  sudden 
onset.  The  severity  of  the  pain  varies  from  a  dull  ache  to  a  sharp,  most 
severe,  cutting  pain.  It  usually  grows  more  and  more  intense,  and  may  be  so 
great  that  the  face  becomes  pale  and  cold  perspiration  breaks  out  over  the 
body.    The  pulse  is  usually  hard  and  slow. 

Various  reflex  symptoms  often  develop.  Among  them  are  hiccough,  dys- 
pnoea, palpitation,  vomiting,  tenesmus,  strangury,  retraction  of  the  testicle  or 
of  the  anus,  priapism,  seminal  emission,  cramps  in  various  parts  of  the  body, 
dizziness,  syncope,  and  even  general  convulsions. 

Diagnosis. — Although  the  diagnosis  is  often  easy,  it  is  often,  too,  attended 
by  difficulties.  There  are  some  conditions  which  may  very  closely  resemble 
enteralgia.  Chief  among  these  is  rheumatism  of  the  abdominal  muscles.  In 
this  affection,  however,  the  pain  seems  superficial,  and  even  slight,  and  pres- 
sure and  movement  of  the  body  increase  it.  It  is  more  persistent,  and  does 
not  exhibit  exacerbations  and  remissions.  There  are  usually,  too,  rheumatic 
manifestations  elsewhere.  Lumbo-abdominal  neuralgia  also  resembles  enter- 
algia, but  the  pain  is  unilateral  and  extends  to  the  back,  and  the  characteristic 
tender  points  can  usually  be  detected.  Nervous  dermalgia  occurs  in  hysterical 
subjects.  It  exhibits  tenderness  of  the  skin  and  evidences  of  hysteria.  In 
localized  peritonitis  there  is  fever,  and  perhaps  dulness  on  percussion  and 
tenderness  on  pressure.  In  intestinal  obstruction  there  is  localized  tenderness, 
the  pain  is  more  continuous,  and  there  is  obstinate  constipation,  while  vomiting, 
often  stercoraceous,  is  a  prominent  symptom.  In  uterine  colic  the  pain  is 
localized  in  the  region  of  the  uterus,  and  generally  occurs  at  the  time  when  the 
menses  are  expected.    Hepatic  colic  exhibits  pain  chiefly  in  the  right  hypo- 
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chondrium,  and  renal  colic  in  the  course  of  the  ureter  extending  down  to  the 
pubes  and  thigh. 

Prognosis  and  Course. — The  attack  lasts  a  variable  time,  sometimes  only 
a  few  seconds,  sometimes  for  hours  or  days.  The  prolonged  cases  usually 
exhibit  less  intense  pain.  Most  frequently  the  attack  consists  of  a  series  of 
exacerbations  of  acute  pain,  which  follow  each  other  more  or  less  closely,  and 
perhaps  with  continuous  dull  pain  in  the  intervals.  The  disease  may  end 
gradually  or  rapidly. 

The  prognosis  is  almost  alwa^'s  good,  so  far  as  temporary  recovery  is  con- 
cerned. In  very  rare  cases  death  has  occurred.  As  regards  the  permanent 
cure  and  the  avoidance  of  the  relapses,  which  are  so  liable  to  occur,  the  prog- 
nosis depends  entirely  upon  the  ability  to  remove  the  cause. 

Treatment. — The  indications  for  treatment  are, — first,  to  relieve  the  pain  ; 
and,  second,  to  remove  the  cause.  If  the  pain  be  very  severe,  its  relief  should 
be  the  first  duty  of  the  physician.  Turpentine  stupes  or  hot  poultices  to  the 
abdomen  are  useful.  Morphine  by  the  mouth  or  hypodermically  is  indicated 
in  the  severe  cases.  Opium  pi-eparations  may  be  used,  even  when  constipation 
is  present,  since  they  relieve  the  spasm  which  is  often  the  cause  of  the  pain, 
and  thus  also  allow  the  faeces  to  move  onward.  Carminatives  find  a  useful 
place  in  the  treatment  of  intestinal  colic.  Among  them  may  be  mentioned 
ginger,  peppermint,  capsicum,  and  oil  of  cloves.  This  class  of  remedies  is 
especially  indicated  when  the  enteralgia  depends  upon  the  presence  of  gas. 
For  the  same  reason  chloroform,  Hoffman's  anodyne,  and  aromatic  spirits  of 
ammonia  are  of  service. 

The  removal  of  the  cause,  when  this  is  possible,  is  to  be  accomplished  by 
appropriate  treatment.  For  instance,  a  large  accumulation  of  faeces  must  be 
treated  by  laxatives,  and  irritating  food  in  the  intestine  is  to  be  removed  in  the 
same  way.  Accumulations  of  gas  in  the  bowel  must  be  avoided  by  a  suitable 
diet  and  the  administration  of  remedies  which  will  prevent  fermentation.  In 
cases  exhibiting  a  persistent  neuralgic  tendency,  the  use  of  arsenic,  of  bismuth 
and  pepsin,  of  dilute  hydrocyanic  acid  with  valerian,  or  of  silver  nitrate  with 
small  doses  of  opium  and  belladonna  is  to  be  advised. 

Dilatation  of  the  Intestine. 

Dilatation  of  the  intestine  may  occur  as  a  symptom  of  any  form  of 
obstruction,  as  has  already  been  stated,  and  intestinal  indigestion,  with  the  for- 
mation of  large  quantities  of  gas,  is  followed  by  the  same  result,  although  to 
a  less  degree.  Chronic  constipation  may  also  be  the  cause  of  great  dilatation, 
without  any  actual  impaction  of  faeces  developing.  In  some  cases  a  condition 
of  passive  dilatation  is  itself  the  cause  of  the  constipation. 

The  condition  may  be  transient  or  chronic.  The  seat  of  the  dilatation  is 
usually  the  colon,  although  in  rare  instances  the  small  intestine  is  the  part 
affected.  The  whole  of  the  colon  may  be  distended,  or,  oftener,  only  the  sig- 
moid flexure.  Dilatation  of  tliis  latter  occurs  especially  when  this  part  of  the 
intestine  is  congenitally  abnormally  long. 
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Sometimes  the  distended  bowel  is  so  enormous  that  it  fills  the  greater  por- 
tion of  the  abdominal  cavity,  displacing  the  other  viscera.  Although  the  bowel 
in  such  cases  is  very  commonly  filled  with  faeces,  yet  this  is  not  always  the  fact. 
In  a  case  reported  by  Formad  the  man  had  an  abdomen  so  huge  and  tympan- 
itic, as  a  result  of  the  enormous  dilatation  of  the  colon,  that,  profiting  by  his 
condition,  he  exhibited  himself  during  life  as  a  museum  freak. 

There  is  a  rare  affection,  usually  occurring  in  advanced  life,  in  which  dila- 
tation of  the  rectal  pouches  takes  place.  These  become  permanently  distended 
by  hardened  faeces  and  produce  the  symptoms  of  weight  and  uneasiness  about 
the  anus,  with  itching  and  pain  after  defecation. 

The  sacculi  of  the  colon  may  also  become  distended  by  faeces  in  old  persons, 
and  enteroliths  be  formed  in  them. 

Constipation. 

Definition. — Prolonged  retention  of  fteces,  or  expulsion  of  them  which  is 
habitually  difficult  or  insufficient. 

Synonyms. — Costiveness  ;  Obstipation. 

Etiology. — What  constitutes  a  regular  movement  of  the  bowels  cannot  be 
absolutely  stated.  In  the  great  majority  of  cases  the  bowels  should  be  opened 
once  a  day  and  the  stool  be  formed.  In  some  persons,  however,  twice  a  day 
is  the  regular  rule,  and  in  others  every  other  day  or  even  less  often  is  the  nor- 
mal habit,  and  cannot  for  them  be  called  constipation. 

There  are  a  variety  of  causes  of  the  affection.  The  condition  may  be  a  con- 
stitutional one — i.  e.  the  patient  may  have  been  born  with  it.  It  is  frequently 
hereditary.  Women  are  more  disposed  to  it  than  are  men  ;  this  fact  depend- 
ing chiefly  upon  the  constant  neglect  of  a  habit  of  regularity  and  upon  the  less 
active  life  led  by  them.  Beside  these  causes,  recurring  pregnancies,  the  com- 
pression of  the  rectum  by  a  turgid  womb,  the  prolapse  of  a  tender  ovary,  or 
the  occurrence  of  the  menopause  tend  to  make  women  more  the  subjects  of 
constipation  than  are  men. 

A  sedentary  life  is  a  fruitful  cause  of  the  affection.  All  unfavorable  hy- 
gienic influences  of  any  kind  which  affect  the  general  health  favor  its  develop- 
ment. One  very  pronounced  cause,  as  already  stated,  is  the  neglect  of  habits 
of  I'egularity  in  defecation,  as  a  result  of  which  the  susceptibility  of  the  mucous 
membrane  of  the  intestine  is  finally  lost.  The  custom  of  taking  purgative 
drugs  in  like  manner  gradually  wears  out  the  intestinal  power.  Certain  dis- 
eases, as  anaemia,  chronic  affections  of  the  heart,  lungs,  liver,  and  stomach,  wast- 
ing diseases,  acute  fevers,  and  weakness  of  the  abdominal  muscles  from  obesity 
or  over-distention  from  pregnancy,  are  causes  of  constipation,  most  of  them 
acting  by  enfeebling  the  muscular  power  of  the  intestine. 

Many  diseases  of  the  intestine  produce  constipation,  and  in  various  ways. 
Painful  affections  of  the  rectum  and  anus  render  the  patient  unwilling  to  use 
the  necessary  effort  to  obtain  a  movement.  Constipation  may  also  be  a  result 
of  the  obstruction  of  the  movement  of  the  faeces  in  the  intestine  by  tumors, 
stricture,  impacted  foreign  bodies,  and  other  obstructive  diseases  already 
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described.  Catai'rhal  conditions  which  might  seem  likely  to  be  always 
attended  with  relaxation  of  the  bowels  may,  on  the  other  hand,  favor  consti- 
pation, probably  owing  to  the  excessive  secretion  of  thick,  sticky  mucus 
which  occurs  in  some  cases.  Atony  of  the  bowel  is  one  of  the  most  fre- 
quent sources  of  constipation. 

Gastric  disorders  frequently  cause  constipation  by  a  reflex  action.  Loss  of 
fluid  from  the  body  in  any  way  is  a  not  infrequent  cause.  Thus  excessive 
perspiration  in  hot  weather  may  produce  constipation  in  those  who  at  other 
seasons  are  of  regular  habit. 

The  nature  of  the  diet  used  is  a  very  prominent  cause  of  the  disease. 
Food  that  contains  but  little  waste,  or  is  insufficient  in  quantity,  or  which  is 
coarse  and  has  too  much  waste  material,  may  be  productive  of  constipation. 

Pathology. — No  lesions  whatever  may  be  found  which  are  the  result  of 
constipation.  In  other  cases,  when  the  affection  has  been  very  persistent  and 
extreme,  there  follow  great  dilatation  of  the  colon,  especially  of  the  sigmoid 
flexure,  and  dilatation  of  the  sacculi.  This,  as  well  as  the  production  of 
stercoral  ulcers  and  the  lesions  of  impacted  fseces,  has  already  been  treated 
of  elsewhere. 

Symptomatology. — The  chief  symptom  is  of  course  the  undue  retention 
of  the  faeces.  Various  secondary  symptoms  exist  depending  upon  the  con- 
stipation. The  liability  to  these  differs  greatly  with  the  individual.  Many 
persons  feel  very  wretched  if  a  single  day  goes  by  without  a  passage  from 
the  bowels.  Others,  again,  will  go  for  a  week  or  more  without  an  evacua- 
tion and  be  in  perfect  comfort.  In  the  average  case  debility,  loss  of  appe- 
tite, headache,  coated  tongue,  mental  depression,  insomnia,  and  a  sense  of 
fulness  and  discomfort  in  the  rectum  are  frequent  symptoms  of  constipation 
Avhich  has  lasted  from  two  to  four  days.  The  pressure  of  the  hardened 
fseces  in  the  rectum  upon  the  uterus  may  produce  uterine  symptoms.  Neu- 
ralgia of  the  sacral  nerves  may  develop.  The  occurrence  of  nocturnal  semi- 
nal emissions  is  a  common  result,  and  in  children  nocturnal  enuresis  may  be 
produced  in  the  same  manner. 

When  a  passage  does  occur,  the  large,  hard  masses  of  fseces  distend  the  anus 
and  leave  it  sore  and  irritated.  Haemorrhoids  are  a  very  common  result  of  the 
necessary  straining  at  stool. 

If  the  retention  of  fseces  be  prolonged,  the  colon  becomes  full  of  masses 
which  can  be  felt  through  the  abdominal  walls.  The  symptoms  of  intestinal 
obstruction  may  appear,  while  in  other  cases  stercoral  typhlitis  develops, 
or,  in  still  others,  the  hardened  masses  become  channelled  and  a  diarrhoea 
may  be  present,  the  results  of  the  catarrhal  condition  set  up  by  the  constant 
pressure. 

Prognosis  and  Course. — The  chances  for  recovery  from  chronic  constipa- 
tion depend  upon  many  circumstances — as,  for  example,  the  duration  of  the 
disease,  the  nature  of  its  cause,  and  the  state  of  the  general  health.  There  is 
little  danger  of  any  serious  results  developing,  if  proper  care  be  taken  ;  but 
many  persons  well  advanced  in  life  will  always  be  of  a  constipated  habit  and 
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will  never  be  able  to  do  without  treatment.  The  prognosis  of  chronic  con- 
stipation in  infants  is  favorable.  When  a  mixed  diet  is  commenced,  the  con- 
stipation will  very  probably  disappear. 

Treatment. — In  all  cases  of  chronic  constipation  hygiene  and  diet  should 
be  the  first  consideration,  rather  than  drugs.  It  is  particularly  important  to 
cultivate  a  regular  habit  of  evacuating  the  bowels.  The  patient  should  choose 
some  hour  of  the  day  when  there  is  plenty  of  time  at  his  disposal,  and  retire 
and  wait.  No  efforts  at  straining  should  be  made.  Very  frequently  after  he 
has  been  sitting  five  or  ten  minutes  at  stool  an  evacuation  will  spontaneously 
take  place. 

Persons  whose  lives  are  sedentary  must,  in  some  manner,  take  a  moderate 
amount  of  exercise.  It  is  never  difficult  to  secure  this.  Apparatus  is  not 
essential.  Systematic,  frequently  repeated,  deep  diaphragmatic  respirations, 
with  contractions  of  the  muscles  of  the  chest,  back,  and  abdominal  walls, 
are  valuable.  Cold  bathing  and  frictions  act  as  a  general  tonic  measure,  and 
are  often  of  benefit,  as  is  the  application  of  the  faradic  current  to  the  abdo- 
men. It, is  sometimes  advisable  to  introduce  one  electrode  into  the  rectnm 
and  apply  the  other  to  the  abdominal  walls.  Massage  of  the  abdomen  is  of 
the  greatest  benefit,  the  kneading  being  in  the  direction  of  the  colon.  A  sub- 
stitute for  this  is  the  rolling  of  a  heavy  metallic  ball  over  the  abdomen.  The 
wearing  of  an  abdominal  bandage  is  of  value  in  stout  persons  or  in  women 
whose  abdomens  are  relaxed  from  childbearing.  Diet  is  of  the  utmost  import- 
ance. Food  must  be  chosen  which  makes  sufficient  waste,  without  producing 
too  much  of  it.  Such  vegetables  as  spinnach,  lettuce,  asparagus,  tomatoes, 
salsify,  celery,  and  the  like  are  of  value,  and  are  frequently  quite  sufficient  to 
ensure  entire  regularity  of  the  bowels.  Fruit,  especially  stewed,  is  of  service. 
Stewed  prunes  are  a  very  popular  and  effective  dietetic  remedy.  Figs,  stewed 
apples,  raisins,  and  the  like  may  be  taken  with  advantage.  There  is  a  popu- 
lar belief  in  the  value  of  fresh  fruit  as  a  remedy  for  constipation,  which  often 
leads  to  increased  digestive  trouble  from  the  excessive  amount  taken.  Un- 
doubtedly, however,  in  some  cases,  even  a  single  raw  apple  or  some  other 
form  of  fresh  fruit  will  obviate  an  otherwise  troublesome  diarrhoea.  Oat- 
meal is  an  excellent  food  for  the  purpose  in  many  cases.  A  glass  of  cold 
water,  taken  soon  after  rising,  or  on  retiring,  is  sometimes  quite  effectual. 
In  other  instances  a  cigar  smoked  before  breakfast  attains  the  desired  end. 

Where  drugs  are  required,  strong  purgatives  are  to  be  absolutely  prohibited. 
Strychnine  forms  one  of  the  most  valuable  remedies,  since  it  gives  tone  to  the 
enfeebled  muscle  of  the  colon.  Belladonna  may  be  combined  with  it,  as  may 
be  ipecacuanha.  Cascara  sagrada  is  one  of  the  most  useful  of  laxatives,  as  it 
does  not  seem  to  lose  its  power  or  to  take  away  the  force  of  the  intestinal 
muscle ;  consequently  some  eSufiPerers  with  constipation  depend  for  years  upon 
small  daily  doses  of  elixir  or  fluid  extract  of  cascara.  Small  doses  of  aloin 
or  of  podophyllin  are  also  of  value.  An  efficient  preparation  is  a  pill  con- 
sisting of  Ext.  cascarse  sagrad.,  gr.  1  ;  Aloin,  gr.  | ;  Ext.  nucis  vomicae,  gr.  \  ; 
Ext.  belladonnse,  gr,  ^,  to  be  taken  at  night.    Sometimes  a  pill  of  only  one- 
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half  this  strength  is  quite  sufficient ;  and  it  is  highly  important  to  take  only 
the  smallest  and  mildest  dose  that  will  be  elfective. 

In  many  cases  the  saline  mineral  waters  taken  in  small  dose  before  break- 
fast are  of  great  value.  Among  the  most  useful  and  safe  of  these  is  Carlsbad 
sprudel  salts,  a  teaspoonful  of  which  may  be  taken  in  a  half-pint  of  hot  water 
before  breakfast. 

Many  cases  of  constipation  are  associated  with  a  lowered  tone  of  system 
as  well  as  with  defective  digestive  secretions,  A  tonic  regimen  and  tonic 
remedies  which  favor  this  are  often  useful.  Olive  oil  or  cod-liver  oil  may 
prove  valuable.    Pancro-bilin  is  at  times  useful. 

In  many  cases,  in  addition  to  diet  regimen,  and  the  occasional  use  of 
a  mild  laxative,  it  proves  necessary  to  resort  to  enemata  to  secure  satisfactory 
results.  A  simple  enema  of  cool  or  tepid  water  may  suffice ;  or  it  may  be 
strengthened  by  the  addition  of  soap,  salt,  molasses,  or  vinegar.  The  cau- 
tious addition  of  nitric  acid,  from  10  to  20  drops  in  a  pint,  is  very  useful, 
especially  in  cases  where  there  is  mucous  colitis,  or  where  decided  chronic 
catarrh  of  the  lower  bowel  exists.  It  is  important  not  to  form  the  injection 
habit.  The  rectum  readily  falls  into  the  way  of  not  responding  to  the  pres- 
ence of  an  ordinary  amount  of  faeces,  but  of  requiring  the  stimulus  of  an  ene- 
ma. I  have  had  patients  who  took  one  or  more  enemata  daily  for  sixty 
years.  Obviously  they  should  be  taken  no  more  frequently  than  necessary, 
and  the  condition  may  begin  to  improve  only  when  the  effiart  to  force  a  daily 
stool  is  abandoned.  The  character  of  the  enemata  may  be  changed.  A  small 
amount  of  glycerin  in  the  form  of  a  suppository,  or  of  an  injection  (2  or  3 
drachms  with  1  or  2  ounces  of  water)  may  be  efficacious.  Where  the  rectum 
is  very  irritable  and  sensitive,  and  yet  constipation  is  marked,  I  have  known 
a  half-pint  of  strong  black  coffi?e  to  be  the  most  soothing  and  efficient  injec- 
tion. In  cases  where  there  is  dilatation  of  the  colon,  with  the  tendency  to 
form  scybala,  admirable  results  may  be  obtained  from  flushing  the  lower 
bowel  two  or  three  times  a  week  with  from  4  to  8  pints  of  warm  water, 
which  may  contain  a  teaspoonful  of  salt  or  of  borax  to  the  pint. 

Nervous  Diarrhcea. 

In  addition  to  the  forms  of  diarrhoea  already  described  as  the  result  of  va- 
rious structural  lesions  of  the  intestine,  the  condition  is  not  infrequently  pro- 
duced by  purely  nervous  influences.  Thus  many  persons  have  an  attack  of 
diarrhoea  following  anxiety,  embarrassment,  or  emotion  of  any  kind.  In 
children  it  is  not  infrequently  produced  by  fright.  In  a  case  on  record,  a 
surgeon  suffered  from  an  attack  of  diarrhoea  before  nearly  every  surgical 
operation  which  he  was  called  upon  to  perform.  It  is  seen  not  infrequently 
in  hysterical,  neurasthenic,  and  hypochondriacal  cases. 

Diarrhoea  of  nervous  origin  may  also  be  seen  in  the  course  of  certain  nerv- 
ous diseases.  Thus,  cases  of  Graves'  disease  often  have  attacks  of  it,  and  tabes 
may  show  itself  in  crises  of  this  kind.  Sometimes  a  very  chronic  form  occurs 
in  the  latter  disease.    The  menopause  is  not  infrequently  attended  by  diarrlioea 
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of  a  nervous  nature,  as  are  diseases  of  the  female  genital  apparatus.  The  pecu- 
liar idiosyncrasy  shown  by  some  persons  in  that  certain  articles  of  diet  produce 
diarrhoea  almost  immediately  after  they  are  eaten  is  best  explained  on  a  nervous 
basis.  All  these  cases  are  due  to  increased  peristalsis  or  increased  secretion, 
both  of  which  are  of  nervous  origin,  and  not  at  all  dependent  upon  any 
catarrhal  inflammatory  process. 

The  treatment  must  be  directed  entirely  to  the  nervous  system. 


INTESTINAL  PARASITES. 
Protozoa. 

A  NUMBER  of  protozoan  organisms  have  been  found  in  the  intestinal  con- 
tents and  intestines  of  man,  the  nature  of  some  of  which  remains  undeter- 
mined. There  is  doubt  also  as  to  the  part  which  these  organisms  play  in  dis- 
ease— whether  they  are  in  reality  causes  of  disease,  or  whether  the  conditions 
favorable  to  their  growth  and  reproduction  are  furnished  by  the  intestinal  affec- 
tions with  which  they  are  associated. 

Amoeba  coli. — Larabl  in  1859  described  certain  amoebiform  organisms 
which  he  observed  in  the  intestinal  discharges  of  a  child,  but  the  amoeba  coli 
was  first  accurately  described  by  Losch  in  1873.  It  is  a  round  or  irregular- 
shaped  cell  about  .020  to  .035  mm.  in  diameter  (Fig.  66),  consisting  of  a 


Fig.  66. 


Amoeba  Coli  in  Intestinal  Mucus  (after  Losch), 


clear  outer  zone  of  protoplasm  and  granular  substance  within.  Clear  vacuo- 
les are  frequently  observed,  sometimes  as  many  as  seven  or  eight,  and  a 
nucleus  and  nucleolus  may  be  visible.  In  the  quiescent  state  the  amoeba  is 
round,  but  ordinarily  it  is  in  active  movement,  projecting  pseudopods  on  every 
side,  often  several  at  a  time,  but  usually  only  one  or  two.  When  the  sur- 
rounding conditions  are  unfavorable  to  its  life,  the  organism  becomes  "  encyst- 
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ed."  In  this  condition  it  is  round  or  oval  and  quiescent,  and  is  surrounded 
by  a  resistant  outer  covering.  Cunningham,  Grassi,  and  others  have  found 
amoebse  in  the  stools  of  healthy  persons,  but  the  amoeba  coli  has  been  found 
most  abundantly  in  dysentery,  and  is  regarded  by  some  writers  as  the  cause 
of  certain  forms  of  this  disease.  For  the  destruction  of  these  organisms 
Loscli  used  rectal  injections  of  solutions  of  sulphate  of  quinine  (1  : 5000). 
Other  antiseptic  remedies  have  also  been  employed. 

Ceecomonas  intestinalis. — This  is  a  pear-shaped  organism,  having  at 
the  narrow  extremity  a  filament  of  about  the  length  of  the  body,  and  a  long 
flagellura,  three  times  its  length,  at  the  broad  end.  A  large  and  a  smaller  vari- 
ety were  described  by  Davaine,  but  those  usually  observed  vary  from  .008  tO' 
.012  mm.  in  length.  (See  Fig.  67).  They  are  actively  motile,  but  maybe  held 
fast  to  epithelial  cells  or  granular  matter  by  the  flagellum.  The  cercomonas  is 
found  in  the  glairy  mucous  stools  of  children,  in  typhoid  fever,  cholera,  and 
various  forms  of  diarrhoea.  Losch  found  it  quite  frequently  in  dysentery, 
and  Cunningham  in  the  excrement  of  animals  or  man  when  the  reaction  was 
alkaline.  A  similar,  if  not  the  same,  organism  was  found  in  the  collections 
about  the  teeth  by  Zunker.  Injections  of  bichloride  of  mercury  (1  : 30,000) 
have  been  used  with  good  effect  to  destroy  them. 

Fig.  67. 
A  B 

Cercomonas  Intestinalia.  A,  larger  ;  B,  smaUer  variety  Trichomonas  Intestinalls 

(after  Davaine).  (after  Zunker). 

Trichomonas  intestinalis. — This  organism  was  discovered  in  the  intes- 
tinal discharges  of  a  case  of  typhoid  fever  by  Marchand.  It  is  somewhat 
larger  than  the  cercomonas,  being  from  .010  to  .015  mm.  in  length  and  about 
.007  mm.  in  breadth.  In  repose  it  is  almond-shaped,  and  is  seen  to  have  along 
one  side  of  the  body,  more  anteriorly  than  posteriorly,  a  membrane  bearing 
vibratile  cilia,  like  a  comb.  (See  Fig.  67).  The  membrane  and  cilia  are  in 
constant  motion.  The  posterior  end  of  the  organism  is  attenuated,  but  there  is 
no  flagellum.  It  contains  irregular  granules,  and  one  or  two  vacuoles  are 
present  near  the  posterior  end. 

The  trichomonas  has  been  found  in  cases  of  typhoid  fever,  ordinary  diar- 
rhoea, and  peritonitis.  It  is  more  frequently  met  with  in  acute  cases  than  is 
cercomonas.    Steinbei'g  found  a  trichomonas  in  the  mouth. 

Balantidium  coli  or  Paramcecium  coli. — This  organism  (Fig.  68)  has 
been  foimd  only  in  northern  countries,  especially  at  St.  Petersburg,  Dorpat,  and 
Upsala.  It  is  pear-shaped,  from  .07  to  .10  mm.  in  length,  and  is  surrounded 
by  short  cilia.  The  outer  covering  is  clear,  but  the  substance  within  is  granu- 
lar, and  often  encloses  remnants  of  vegetable  matter  or  blood-corpuscles  which 
have  been  ingested.  Two  contractile  vacuoles  are  frequently  observed,  and  some 
observers  have  described  a  nucleus.    At  the  anterior  portion  is  a  mouth  or 
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peristome ;  the  anal  aperture  is  scarcely  perceptible.  The  natural  host  of 
the  balantidiura  is  the  hog,  and  man  is  infected  by  drinking  water  contami- 
nated by  the  encysted  form  of  the  organism.  ''I'his  is  able  to  pass  through 
the  stomach  without  being  destroyed.  Balantidium  is  found  only  in  cases  of 
diarrhoea.    Injections  of  tannic  acid  or  vinegar  are  useful. 


Fig.  69. 


Paramoeolum  Coli  Megastoma  Entericum  from  the  Intestines 

(after  Malmsten).  of  a  Mouse  (after  Grassi  and  SchewiakofF). 

Megastoma  Entericum. — This  organism  was  di,scovered  by  Lambl  in  1859, 
but  more  thoroughly  described  byGassi  in  1879.  It  is  irregularly  pear-shaped, 
having  at  the  broad  anterior  end  a  cup-like  excavation  situated  obliquely.  On 
the  anterior  lip  of  the  excavation  is  found  a  pair  of  flagella,  and  on  the  pos- 
terior lip  two  pairs.  The  posterior  end  of  the  organism  is  somewhat  drawn 
out  or  attenuated.  (See  Fig.  68).  The  size  varies  from  .008  to  .016  mm. 
The  organism  is  found  in  the  jejunum  and  duodenum,  and  in  these  positions  is 
closely  applied  to  the  epithelial  cells  by  its  cup  or  excavation,  like  a  cap.  In 
the  large  intestine  and  in  the  stools  smaller,  oval,  encysted  forms  are  observed. 
Sometimes,  when  peristalsis  is  active,  the  ordinary  active  form  may  be  rapidly 
carried  downward,  and  may  be  found  in  the  faeces.  Lambl  found  the  megas- 
toma in  enormous  numbers  in  the  mucus  of  infantile  diarrhoea,  and  it  has  been 
noted  by  other  observers  in  various  conditions.  Moritz  found  it  in  the  stools 
of  a  perfectly  healthy  child. 

PsoROSPERMiA. — Psorospcrmise  are  said  to  have  been  observed  in  one  case 
by  Slydlowski  in  the  intestinal  contents.  Virchow,  Eimer,  and  Klebs  had 
previously  described  the  post-mortem  appearances  of  psorospermiasis  in  the 
human  intestines.  Psorosperms  are  recognized  by  their  oval  shape  and  the 
double  contour  of  the  outer  coat.  Tlie  protoplasm  within  may  be  uniformly 
filled  with  coarse  granules,  or  it  may  be  clear  and  contain  a  ball  of  fine  gran- 
ules in  the  centre. 
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Oestodes. 

Cestodes,  or  tape-worms,  have  been  recognized  since  the  time  of  Hippo- 
crates, but  their  complete  cycle  of  development  remained  obscure  until  recently. 
In  their  mature  state,  in  which  they  constitute  the  familiar  tape-worm,  they 
occupy  the  intestinal  canal  of  man  or  other  vertebrates,  while  in  the  larval 
state  they  are  found  in  the  muscles,  the  liver,  and  other  organs,  but  not  in  the 
intestines.  For  the  full  development  it  is  necessary  that  the  larval  condition 
shall  have  been  passed  in  an  intermediate  host. 

As  ordinarily  observed  the  tape-worm  is  a  long,  flat,  soft,  tape-like  body, 
composed  of  numerous  segments,  the  links  or  proglottides.  At  the  anterior  end 
there  is  a  small  head,  provided  with  suckers  or  booklets,  by  which  it  attaches 
itself  to  the  mucous  membrane  of  the  intestines,  and  following  this  a  slender 
neck,  which  gradually  increases  in  breadth  posteriorly,  and  ends  in  the  fully- 
developed  body.  In  reality,  the  tape-worm  is  not  a  single  animal,  but  a 
colony  of  separate  organisms,  the  segments  each  sexually  complete  or  herma- 
phroditic. There  is  neither  mouth  nor  anal  orifice,  but  the  animal  is  nourished 
by  imbibition  of  nutritive  fluid.  The  association  of  the  separate  segments  is 
made  somewhat  more  intimate  by  a  pair  of  longitudinal  vessels  which  commence 
at  the  head  and  extend  through  the  body,  one  on  each  side.  The  segments 
near  the  neck  are  immature  ;  those  farther  down  are  matured  by  the  develop- 
ment of  a  branched  uterus  and  a  complicated  sexual  apparatus  which  is  self- 
impregnating  and  leads  to  distention  of  the  uterus  with  eggs.  The  ultimate 
segments  contain  merely  the  uterus  overfilled  with  eggs,  the  other  sexual 
organs  having  undergone  more  or  less  complete  ati'ophy.  The  segments  are 
produced  by  constant  growth  and  segmentation  of  the  neck,  and  as  they 
increase  in  size  become  sexually  mature,  and  afterward  completely  ripe  and 
distended  with  eggs.  From  time  to  time  these  ripe  or  mature  segments  are 
discharged,  singly  or  several  linked  together,  either  before  or  after  they  have 
discharged  the  eggs,  with  the  intestinal  contents. 

The  eggs  or  the  segments  after  discharge  may  remain  alive  for  several  days 
in  the  excrement  or  in  water  into  which  it  has  been  dej)osited,  but  they  finally 
find  their  way  into  the  intestines  of  some  animal,  the  intermediate  host,  feeding 
where  the  infected  material  has  been  deposited.  In  the  stomach  of  the  animal 
.in  question  the  outer  covering  of  the  egg  is  digested,  and  the  embryo  or  pro- 
scolex  is  set  free.  By  means  of  six  chitinous  spicules  with  which  it  is  armed 
the  embryo  is  enabled  to  perforate  the  intestinal  walls,  and  by  direct  migration 
or  through  the  blood  it  makes  its  way  to  the  muscles,  to  the  lungs,  liver,  or 
other  organs.  At  the  final  destination  the  booklets  are  lost,  and  the  larval  form 
or  scolex  is  developed.  This  consists  of  a  head  like  that  of  the  adult  tape- 
worm, with  a  short  neck,  inverted  into  a  cyst-like  sac,  and  the  whole  sur- 
rounded by  a  connective-tissue  capsule  resulting  from  reactive  inflammation 
in  the  surrounding  tissues.  Flesh  containing  the  scolices  of  tape-worm  is  said 
to  be  measled,  and  the  sacs  themselves  are  known  as  measles.  These  are 
small  oval  or  elliptical  cyst-like  bodies  (Fig.  69),  which  not  rarely  present  a 
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small  depression  at  the  point  at  which  the  head  or  scolix  is  situated.  The 
embryonal  animal  in  the  measles  undergoes  no  further  development,  but  after  a 
period  of  months  or  years  may  degenerate,  becoming  atrophic  or  calcified.  If 
the  measled  flesh  of  animals  is  eaten  in  an  uncooked  or  insufficiently  cooked 
condition,  the  scolex  becomes  liberated,  attaches  itself  to  the  mucous  mem- 

FiG.  70. 


Cysticercus  Cellulosse,  natural  size  (after  magnified  two  diameters 

Stein).  (after  Stein). 


brane  of  the  intestine,  and  becomes  developed  into  the  mature  tape-worm. 
As  a  rule,  but  one  tape-worm  is  developed,  but  exceptionally  several  are 
found,  and  in  one  case  Kleefeld  found  forty-one.  Laker  described  a  case  in 
which  fifty-nine  heads  were  found  in  a  mass  enclosed  in  the  coils  of  a  fully- 
developed  worm  ;  and  it  seems  not  improbable  that  partial  development  of 
this  nature  may  occur  more  frequently  than  is  at  present  believed  to  be  the 
case.  Two  species  may  occasionally  be  observed  at  the  same  time,  and  tape- 
worms are  often  associated  with  other  forms  of  intestinal  parasites,  such  as 
ascaris,  oxyuris,  trichocephalus,  and  anchylostomum. 

Though,  as  a  rule,  man  is  the  host  of  the  tape-worm  in  its  adult  or  mature 
form,  the  larval  condition  is  also  at  times  observed.  In  the  case  of  the  Taenia 
echinococcus  man  is  affected  only  in  this  way,  the  mature  worm  occurring  in 
the  dog.  Occasionally,  however,  cysticerci  of  the  Taenia  solium  are  found  in 
man  himself,  and  sometimes  give  rise  to  serious  conditions. 

There  are  three  important  varieties  of  tape-worms — the  Taenia  saginata,  the 
Taenia  solium  and  the  Bothriocephalus  latus,  which  will  require  full  descrip- 
tion, and  a  number  of  others  which  have  been  met  with  occasionally  and  which 
therefore  require  only  brief  notice. 

T^NiA  SAGINATA. — Synonyms. — Taenia  mediocanellata  ;  Unarmed  tape- 
worm ;  Beef  tape-worm. 

This  is  by  far  the  commonest  form  of  tape-worm,  and  is  derived  by  man 
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from  the  ox,  in  which  the  larval  condition,  cysticercus  Taeniae  saginatse,  is 
generally  found.  It  varies  in  length  from  six  to  twenty- four  feet,  and  as 
many  as  twelve  hundred  segments  have  been  counted  in  a  single  worm.  The 
head  is  of  about  the  size  of  a  yellow  mustard-seed,  and  is  somewhat  quadrate 
and  flattened  on  the  top.  It  is  provided  with  four  suckers,  by  which  the 
animal  retains  its  position  in  the  intestine.  (Plate  V,  Fig,  1).  Following 
the  head  is  the  slender,  often  somewhat  flattened,  neck,  which  merges  into  the 
body.  The  segments  anteriorly  are  broader  than  long,  but  the  fully  mature 
are  often  twice  as  long  as  broad.  (Plate  IV,  Fig.  1).  At  one  margin  of 
each  segment  and  irregularly  alternating  may  be  seen  a  slight  prominence  or 
papilla,  in  which  is  the  external  genital  aperture.  The  uterus  consists  of  a 
median  tube  giving  olF  fifteen  or  twenty  short,  transverse,  and  branching  tubes. 
(Plate  VI,  Fig.  1).  The  eggs  may  be  extruded  from  the  uterus  in  the  intes- 
tine, or  after  the  segment  has  been  discharged,  or  by  its  own  motile  power  has 
escaped  from  the  bowel.  The  eggs  are  exceedingly  numerous,  are  of  a  brown 
color,  of  oval  shape  (Plate  V,  Fig.  1),  and  vaiy  in  length  from  .035  to 
.039  ram.  In  the  ox  the  embryos  contained  within  the  egg  are  developed  into 
cysticerci,  which  may  be  found  in  the  muscles  and  in  the  liver  or  lungs.  The 
relation  of  the  beef-measles  to  taenia  saginata  was  demonstrated  by  Perroncito, 
under  whose  direction  students  ate  of  the  uncooked  meat.  Cysticercus  Taeniae 
saginatae  has  also  been  found  in  the  girafl^e. 

T^NiA  SOLIUM. — Synonyms. — Armed  tape-worm  ;  Pork  tape- worm. 

This  form  was  formerly  regarded  as  much  more  frequent  than  is  really  the 
case,  from  the  fact  that  Taenia  saginata  was  confounded  with  it.  It  varies  in 
length  from  five  to  ten  feet,  and  is  composed  of  about  eight  hundred  segments. 
The  head  is  spheroidal,  about  the  size  of  a  pinhead,  and  usually  darkly  pig- 
mented. Anteriorly  it  bears  a  papilla  or  rostellum  which  is  ai'med  by  a 
double  row  of  booklets,  each  row  containing  fifteen  or  sixteen.  (Plate  V, 
Fig.  2).  At  the  sides  of  the  head  are  four  suckers,  as  in  the  beef  tape-worm. 
The  neck  is  short  and  thread-like,  ending  in  the  immature  segment  of  the 
anterior  part  of  the  body.  The  proglottides  themselves  are  broader  than  long 
anteriorly,  but  posteriorly  are  quadrate,  or  even  a  little  longer  than  broad. 
(Plate  IV,  Fig.  3).  The  uterus  consists  of  a  median  tube  with  six  to 
twelve  lateral  branches,  which  are  not  so  minutely  subdivided  as  in  the  case 
of  the  beef  tape-worm.  (Plate  VI,  Fig.  2).  The  segments  are  not  so 
frequently  discharged  as  are  those  of  Taenia  saginata,  and  generally  there  are 
several  together.  Sometimes,  however,  solitary  segments  are  expelled  with 
the  faeces  or  escape  from  the  anus  by  their  own  motile  power.  The  eggs  of 
Taenia  solium  resemble  those  of  the  beef  tape-worm,  but  are  more  spherical 
and  somewhat  smaller,  being  from  .030  to  .035  mm.  in  length.  (Plate  V, 
Fig.  2). 

The  pork  tape-worm,  as  its  name  implies,  is  derived  from  the  hog,  and  the 
larval  condition  is  known  as  the  Cysticercus  cellulosae.  Measled  pork  is  more 
common  than  measled  beef,  but  as  the  latter  is  more  frequently  eaten  raw  or 
only  partially  cooked,  the  beef-worm  is  the  common  species  in  man. 
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Fig.  l.-Segments  of  Ttenia  Saginata. 

Fig.  2.-Head  and  Segmenis  of  Bothrioeepbalus  Latus. 

Fig.  3.— Head,  Neck,  and  Segments  of  Tsenia  Solium. 

{After  Stein.) 
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Fig.  1— Head  and  Mature  Eggs  of  the  Tsnia  Saginata.   Eggs  magnified  300  diameters. 

Fig.  2.— Head  and  Mature  Eggs  of  the  Tsenia  Solium.   Eggs  magnified  300  diameters. 

Fig.  3.-Head  and  Mature  Eggs  of  the  Bothrlocephalus  Latus.   Eggs  magnified  150  diameters. 

(After  Stein.) 
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Sometimes  the  larval  condition  is  found  in  man,  resulting  from  the  inges- 
tion of  eggs  or  segments,  or  possibly  from  introduction  of  segments  into  the 
stomach  from  the  intestines  through  vomiting.  The  cysticerci  are  generally 
found  in  the  subcutaneous  tissues  or  in  the  muscles,  but  may  be  in  the  brain 
or  cord  or  in  the  eye,  in  which  case  serious  symptoms  are  produced.  Though 
the  hog  is  the  intermediate  host  from  which  man,  as  a  rule,  derives  the  armed 
tape- worm,  the  measles  of  this  species  have  also  been  found  in  the  dog,  deer, 
bear,  monkey,  and,  according  to  some  authors,  in  the  sheep. 

Certain  other  species  of  Taenia  occasionally  infest  the  intestines  of  man, 
though  of  rare  occurrence.  Some  of  them  are  armed  with  booklets  like  the 
pork-worm,  others  unarmed  like  the  beef-worm. 

Those  resembling  the  Tsenia  solium  are  the  following : 

TAENIA  NANA,  the  dwarf  tape- worm,  was  discovered  by  Bilharz  in  1851, 
but  has  recently  been  observed  a  number  of  times  in  Europe.  It  is  about 
half  an  inch  in  length,  composed  of  about  one  hundred  and  fifty  to  one 
hundred  and  seventy  segments,  and  is  armed  with  twenty-two  or  twenty-four 
booklets  in  a  single  row  upon  the  rostellnm.  It  is  usually  present  in  consid- 
erable numbers. 

Tjenia  elliptica. — This  form  and  Taenia  cucumerina  are  probably  iden- 
tical. It  is  a  frequent  parasite  of  the  cat  and  dog,  but  is  very  rare  in  man.  It 
is  about  four  inches  or  a  foot  in  length,  composed  of  elliptical  segments,  and 
has  a  prominent  rostellum  armed  with  sixty  booklets. 

T.enia  flavo-punctata  is  a  small  species,  eight  to  ten  inches  long,  and 
distinguished  by  a  yellow  spot  upon  the  sides  of  the  proglottides.  The  head 
has  never  been  observed.  It  was  described  by  Weinland  in  1858,  and  in  1884 
Leidy  made  the  second  observation. 

T^NiA  Madagascariensis. — This  species  is  imperfectly  known.  But  a 
few  fragments  have  been  found  and  described. 

Forms  resembling  Taenia  saginata  : 

TAENIA  TENELAL  is  a  tapc-worm  about  three  feet  in  length.  It  is  probably 
derived  from  the  sheep. 

TAENIA  Algeeiana  was  found  by  Redon  in  Algiers.  It  is  derived  from 
the  sheep. 

T^NiA  OF  the  Cape  of  Good  Hope. — This  form  is  imperfectly  known, 
and  was  thought  by  Davaine  to  be  an  anomalous.Taenia  saginata. 

TiENiA  NE6RE. — Davaine  described  under  this  name  a  tape-worm  of  dark 
brownish  color.    No  other  observation  has  been  made. 

The  next  genus  of  tape-worms,  Bothriocephalus,  was  formerly  confounded 
with  Taenia,  though  the  distinctions  are  now  well  recognized  and  clearly  drawn. 

Bothriocephalus  latus.  —  Synonyms.  —  Dibothrium  latum;  Broad 
tape-worm. 

This  is  the  largest  species  of  tape-worms  observed  in  man.  The  length 
varies  from  fifteen  to  twenty-seven  feet,  and  as  many  as  4133  segments  have 
been  counted  in  one  worm.  The  breadth  is  frequently  three-fourths  of  an  inch. 
The  head  is  almond-shaped,  and  is  provided  with  two  elongated,  elliptical 
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grooves  or  suckers  (bothridies).  (Plate  V,  Fig.  3).  There  are  no  hook- 
lets.  The  neck  is  short,  and  merges  into  the  segments  of  the  body.  The 
width  of  the  proglottides  is  two  to  four  times  their  length.  (Plate  IV, 
Fig.  2).  The  uterus  consists  of  a  group  of  radiating  pouches  or  tubes  pre- 
senting a  rosette-shape,  and  the  genital  pore,  unlike  that  of  the  Tsenise,  opens 
at  the  centre  of  the  flat  surface  of  the  segment.  (Plate  VI,  Fig.  3).  The 
segments  are  not  discharged  separately,  but  together  in  portions  containing  a 
number  of  links. 

The  eggs  are  of  oval  shape  and  brownish  color,  and  are  from  .06  to  .07  mm. 
in  length.  The  shell  at  one  pole  contains  a  lid  by  which  the. embryo  is  enabled 
to  escape.  (Plate  V,  Fig.  3).  Like  the  taenia  the  embryo  is  armed  with 
six  chitinous  spicules,  but  these  are  subsequently  lost.  The  intermediate  host 
of  Bothriocephalus  is  not  so  certainly  known  as  those  of  the  beef  and  pork 
tape-worm,  but  the  measles  are  probably  those  which  have  been  found  in  the 
pike,  trout,  and  eel-pout,  and  by  feeding  which  Braun  produced  tape-worms 
in  dogs  and  cats  scarcely  distinguishable  from  the  Bothriocephalus  of  man. 
Bothriocephalus  is  common  in  Switzerland,  Holland,  Belgium,  and  especially 
in  the  Baltic  provinces,  where  these  fish  are  consumed.  I  have  seen  but  one  or 
two  instances  in  Philadelphia,  and  these  in  the  persons  of  immigrants. 

Bothriocephalus  ooedatus  is  a  rare  form  of  tape-worm,  attaining  a 
maximum  length  of  three  or  four  feet.  It  was  described  by  Leuckart  as  a 
common  form  infesting  the  dog  in  Greenland,  and  has  been  observed  in  man. 
The  head  is  short  and  large,  flattened  laterally,  and  bears  on  each  side  a  deep 
longitudinal  groove  or  sucker. 

Bothriocephalus  cristatus  was  twice  observed  by  Davaine.  It  is  from 
six  to  nine  feet  in  length.  The  head  is  pointed  anteriorly,  and  presents  two 
elevated,  longitudinal  crests  situated  laterally. 

Etiology. — Man  becomes  the  host  of  the  mature  tape-worm  in  all  cases  by 
eating  the  uncooked  or  insufficiently  cooked  flesh  of  animals  containing  the 
proscolices.  Habits  of  eating,  therefore,  play  an  important  part  in  the  etiology. 
The  fact  that  uncooked  beef  is  more  frequently  eaten  than  raw  pork  has  already 
been  cited  as  the  explanation  of  the  prevalence  of  Tajnia  saginata. 

Children  and  women  are  more  frequently  affected  than  male  adults.  Cer- 
tain occupations  likewise  increase  the  liability  from  the  habit  of  eating  raw 
meat.  This  is  seen  in  the  frequency  of  tape-worm  among  butchers  and  cooks. 
In  St.  Petersburg  the  use  of  fresh  meat  in  the  treatment  of  infantile  diarrhoea 
is  said  to  have  increased  the  frequency  of  tape-worm  ;  and,  accoi'ding  to  Ber- 
enger-F6raud,  it  has  increased  in  Western  Europe,  owing  to  the  importation  of 
beef  and  cattle  from  the  Mediterranean  basin. 

No  part  of  the  world  is  exempt,  but  in  certain  countries,  as  in  Abyssinia, 
where  raw  meat  is  extensively  used,  tape-worms  ai'e  extremely  common.  The 
Bothriocephalus  is  found  only  in  certain  restricted  localities  near  the  Baltic 
Sea  and  in  other  portions  of  Europe. 

Seat  and  Morbid  Anatomy. — The  head  of  the  tape-worm  is  situated  at 
or  near  the  duodenum,  and  the  body  lies  in  loose  coils  in  the  upper  part  of  the 
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i  dilmllelr^  2.-Segments  showing  Uterus  of  Taenia  Saginata  and  Tajnia  Solium  respectively.  Magnified 

Fig.  3.-Segment  showing  Uterine  Kosette  of  Botbriocephalus  Latus.  Magnified  10  diameters. 

{After  Stein.) 
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intestines.  Sometimes  the  posterior  part  of  the  worm  is  stretched  out  at 
length  in  the  intestines ;  at  other  times  the  whole  animal  is  closely  coiled  np, 
and  may  give  rise  to  serious  obstruction  of  the  intestines.  Loose  portions  of 
worm  or  separate  segments  are  frequently  found  in  the  intestinal  canal  down 
to  the  rectum.  Occasionally  portions  of  the  worm  are  found  in  the  stomach, 
but  this  is  never  the  normal  situation,  and  presages  its  early  destruction.  In 
this  way,  however,  man  may  become  infected  with  the  larval  form  from  an 
adult  worm  within  his  own  intestines.  The  mature  tape-worm  sometimes 
remains  alive  for  years,  and  in  one  instance  Avas  known  to  have  existed  for 
thirty-five  years. 

Sometimes  destructive  lesions  are  found  in  the  intestinal  walls,  such  as  ulcer- 
ation, or  even  perforation,  and  these  have  been  ascribed  to  the  action  of  the 
parasites.  Other  authors,  however,  regard  them  as  accidental  and  in  no  wise 
due  to  the  tape-worm.  Cases  have  been  reported  in  which  abscesses  or  fistu- 
lous communications  have  furnished  a  point  of  egress  for  the  worm  by  way  of 
the  bladder  and  urethra,  or  even  through  the  abdominal  walls.  In  a  number 
of  instances  portions  of  the  worm  have  been  found  in  the  peritoneal  cavity. 
More  frequently  parts  have  been  discharged  from  the  mouth  in  vomiting. 
Spontaneous  discharge  by  the  rectum  may  occur  during  febrile  diseases  like 
typhoid  fever  or  phthisis,  in  dysentery,  or  after  excessive  indulgence  in  alcohol. 
Perhaps  in  some  cases  disease  of  the  worm  itself  occasions  its  extrusion.  A 
common  abnormality  or  disease  is  that  known  as  fenestration,  in  which  each 
segment  presents  a  perforation  at  the  centre  of  the  broad  surface. 

Symptomatolog-y. — ^In  many  cases  individuals  infested  with  a  tape-worm 
present  no  symptoms  at  all  tuitil  the  segments  are  discovered  and  attention  is 
called  to  the  existence  of  the  condition.  The  links  may  be  discharged  with 
the  stools,  or,  in  the  case  of  the  beef-worm,  not  infrequently  escape  from  the 
anus  spontaneously.  In  the  case  of  Bothriocephalus  separate  links  are  rarely 
found,  but  from  time  to  time  a  chain  of  several  segments  is  discharged.  The 
links  are  sometimes  expelled  through  the  stomach  and  mouth  in  severe  parox- 
ysms of  vomiting,  and  in  case  of  the  pork-worm  this  carries  with  it  the 
danger  of  infection  with  cysticercus. 

Local  abdominal  symptoms  are,  however,  frequently  present,  and  may  be 
prominent.  There  may  be  merely  an  uneasy  sensation  about  the  umbilicus, 
or  in  other  cases  severe  attacks  of  colic.  The  pain  in  the  latter  may  be  high 
up  in  the  region  of  the  stomach  or  low  down  in  the  pelvis ;  as  a  rule,  how- 
ever, it  is  situated  about  the  navel.  Pain  is,  as  a  rule,  more  urgent  before 
meals,  and  may  disappear  after  eating. 

The  appetite  is  sometimes  inordinate,  and  it  is  striking  that  the  patient 
grows  progressively  more  anaemic  and  emaciated  though  the  appetite  remains 
good.  I  have  observed  extreme  bulimia  in  several  instances.  In  other 
cases  there  is  comjilete  anorexia.  Nausea  and  vomiting  may  still  further  inter- 
fere with  proper  nutrition,  and  salivation  of  a  distressing  nature  is  occasion- 
ally observed.  The  bowels  may  be  constipated  or  relaxed,  and  sometimes 
these  conditions  alternate.     Some  patients  present  the  symptoms  of  gastro- 
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intestinal  catarrh,  and  these  may  continue  for  years,  the  real  cause  remain- 
ing undiscovered.  If  the  head  of  the  tape-worm  be  attached  in  the  fossa  of 
Vater,  it  may,  as  in  a  case  reported  by  Moreau,  cause  jaundice  and  painful 
enlargement  of  the  liver.  In  a  case  recorded  by  Letulle  there  was  ascites 
and  an  icteroid  hue  of  the  skin. 

Besides  these  local  symptoms  there  are  numerous  manifestations  regarded 
as  of  reflex  origin,  but  doubtless  in  some  cases  these  are  due  to  the  psychic 
effect  resulting  from  the  knowledge  of  the  existence  of  the  tape-worm. 

Vertigo,  spasms,  and  pruritus,  especially  constant  itching  of  the  nasal 
mucous  membrane,  are  frequent  symptoms.  Headaches,  hiccough,  syncopal 
attacks,  and  inequality  of  the  pupils  have  also  been  observed.  Not  uncom- 
monly more  serious  nervous  symptoms  are  observed,  such  as  delirium,  transient 
palsies,  chorea,  and  convulsions.  The  latter  are  especially  common  in  young 
children,  and  may  be  distinguishable  only  with  much  care  from  idiopathic 
epilepsy.  As  a  rule,  however,  the  onset  of  the  fit  is  less  sudden,  severe  falls 
and  injury  less  common,  and  the  duration  is  longer.  Complete  recovery  may 
follow  discharge  of  the  worm.  Hypochondriasis,  and  even  verminous  mania, 
have  been  described.  Reflex  disturbances  of  the  respiratory  organs  may  be 
manifested  by  cough,  dyspnoea,  or  asthmatic  attacks.  Temporary  aphonia  is  a 
rare  symptom. 

In  cases  of  Bothriocephalus  latus  the  symptoms  above  described  may  be 
present,  and  may  continue  until  the  worm  is  discharged.  In  some,  however, 
after  a  variable  length  of  time  the  patient  suffers  with  diarrhoea,  nausea, 
vertigo,  palpitation  of  the  heart,  and  becomes  progressively  more  and  more 
ansemic.  The  palpitations  increase,  oedema  of  the  feet  or  of  the  whole  body 
may  supervene,  and  there  may  be  fever,  increasing  diarrhoea,  syncopal  attacks, 
and  profound  prostration.  The  picture  presented  in  these  cases  is  indistin- 
guishable from  that  which  is  seen  in  progressive  pernicious  anaemia.  A  few 
cases  of  this  nature  have  resulted  from  the  presence  of  the  Taenia  saginata. 

Symptoms  due  to  cysticerci  of  Taenia  solium  are  sometimes  most  urgent, 
depending  upon  the  part  of  the  body  invaded.  Frequently  they  are  found  in 
the  subcutaneous  tissues  and  muscles,  and  cause  great  muscular  stiffness  and 
general  pain,  with  painful  subcutaneous  nodules.  Sometimes  the  measles 
invade  the  eye,  and  may  occasion  opacity  of  the  transparent  media  or  lens, 
detachment  of  the  retina,  and  irido-choroiditis,  and  generally  more  or  less 
complete  loss  of  vision.  Cysticerci  in  the  brain  or  cord  may  occasion  epilep- 
tiform convulsions,  spasms  of  various  muscles,  palsies,  mental  troubles,  and 
various  other  symptoms  depending  upon  the  locality  of  the  growth. 

Diagnosis. — As  a  rule,  the  diagnosis  of  tape-worm  is  not  possible  until 
the  ripe  segments  are  discharged  or  escape  from  the  anus  spontaneously.  Care 
must  be  taken,  however,  by  the  physician  that  he  himself  inspect  the  suspected 
links,  for  vegetable  tissues  and  shreds  of  membrane  in  cases  of  mucous 
colitis  are  frequently  mistaken  for  tape-worm.  If  portions  of  the  worm  have 
ceased  to  be  discharged,  mild  purges  will  sometimes  cause  a  reappearance  and 
aid  the  diagnosis. 
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If  segments  are  obtained,  the  diagnosis  of  tape-worm  is  certain,  and  in 
addition  the  particular  variety  may  be  determined.  Bothriocephalus  is  dis- 
tinguished by  the  fact  that  a  number  of  links  are  usually  discharged  together, 
and  that  the  genital  pore  is  found  on  the  broad  surface  and  not  at  the  edge  of 
the  link.  If  the  segment  be  partly  dried  and  pressed  between  two  plates  of 
glass,  the  rosette-like  arrangement  of  the  uterus  is  detected.  Taenia  sagi- 
nata  is  distinguished  from  Taenia  solium  by  the  greater  length  of  the  links 
compared  with  the  width,  and  by  the  greater  number  of  branches  of  the  uterus 
in  the  former  than  in  the  latter. 


Fig.  71. 


(1)  Segments  of  Tfenia  Sagi-  (2)  Segments  of  Bothriocepba-  (3)  Segments  of  Tjenia 

nata  (after  Stein).  lus  Latus  (after  Stein).  Solium  (after  Stein). 


In  some  cases  the  diagnosis  has  been  made  by  finding  the  eggs  on  micro- 
scopic examination  of  the  stools.  This  method  is  especially  valuable  in  cases 
of  Bothriocephalus,  in  which  the  links  are  discharged  at  somewhat  longer 
intervals  than  in  cases  of  tsenias.  The  egg  of  the  former  species  is  dis- 
tinguished by  its  greater  size  and  by  the  lid  or  operculum.  Those  of  Taenia 
solium  are  smaller  than  those  of  Taenia  saginata  and  more  spherical,  but  the 
diagnosis  in  this  case  is  extremely  difficult. 

Prognosis. — The  prognosis  in  cases  of  tape- worm  is  always  good,  though 
the  worm  is  often  exceedingly  difficult  to  remove.  In  those  instances  of  Both- 
riocephalus in  which  advancing  anaemia  and  exhaustion  mark  the  case,  the  out- 
look is  bad  unless  the  parasite  is  promptly  removed.  Cysticerci  of  Taenia 
solium  may  be  wholly  latent  and  harmless  when  few  in  number  and  situated 
in  the  subcutaneous  tissues  or  muscles,  but  become  dangerous  parasites  in  the 
eye  or  nervous  structures. 

Treatment. — The  prophylaxis  of  tape-worm  requires  both  individual  effi3rts 
and  regulations  on  the  part  of  the  State.  Only  food  which  has  been  properly 
cooked  should  be  used,  and  habits  of  cleanliness  of  all  kinds  on  the  part  of  tho.se 


876 


DISEASES  OF  THE  INTESTINES. 


whose  occupation  requires  the  handling  of  raw  meat  must  be  promoted.  The 
official  inspection  of  all  animals,  and  of  the  meat  after  it  has  been  prepared 
for  sale,  has  in  some  countries  produced  a  noticeable  decrease  in  the  preva- 
lence of  the  disease. 

Remedies  which  are  used  for  the  expulsion  of  tape-worm  are  administered 
without  regard  to  the  particular  species.  The  tsenifuges  for  the  most  part 
benumb  the  parasite  temporarily,  and  must  therefore  be  followed  by  a  purge 
to  expel  it  from  the  bowel. 

Preparatory  regulation  of  the  diet  is  necessary,  so  that  the  intestines  may  be 
as  empty  of  food  as  possible.  The  general  condition  of  the  patient  will  have 
weight  in  determining  how  rigid  the  restriction  of  diet  may  be.  In  cases  of 
weak  persons,  such  as  those  having  phthisis,  the  treatment,  if  admissible  at 
all,  must  be  conducted  with  the  greatest  care,  lest  the  patient's  strength  be 
exhausted.  In  vigorous  subjects  two  or  three  days'  restriction  of  the  diet  to 
milk  or  gruels,  with  mild  purgation,  is  advisable. 

The  most  generally  useful  remedy  is  the  oleo-resin  of  male  fern,  which  is 
in  reality  an  ethereal  extract  of  the  drug.  A  half  drachm  or  drachm  oi'  the 
remedy  is  given  in  the  morning  after  two  days'  restriction  of  diet,  and  in  the 
evening  a  brisk  cathartic,  such  as  castor  oil,  should  be  administered.  Some- 
times calomel  is  given  in  combination  with  the  oleo-resin.  The  patient  should 
remain  abed  after  the  administration  of  the  remedy,  to  avoid  syncope  and  other 
unpleasant  effects  of  large  doses  of  the  drug.  If  the  worm  is  partially  expelled, 
no  traction  should  be  made  upon  the  external  portion,  lest  the  body  be  torn  oif 
and  the  head  be  allowed  to  remain.  The  treatment  may  be  considered  successful 
if  the  whole  worm  is  obtained,  but  if  the  head  be  retained  in  the  intestines,  it 
will  rapidly  grow  again  to  its  full  size. 

The  decoction  of  pomegranate-rind  has  been  used,  and  is  an  efficient  though 
unpalatable  remedy.  Tanret,  however,  has  obtained  two  alkaloids,  pelletierine 
and  isopelletierine,  which  appear  to  be  the  active  principles  of  the  drug.  The 
method  of  using  these  drugs,  as  employed  by  Dujardin-Beaumetz,  is  as  follows : 
In  the  evening  a  mild  purge  is  administered,  and  at  supper  only  a  cup  of  milk 
is  permitted.  The  next  morning  30  centigrammes  of  suljihate  of  pelletierine 
or  isopelletierine  are  administered  in  a  solution  containing  50  centigrammes  of 
tannic  acid,  and  followed  by  a  glass  of  water  in  ten  minutes  and  a  brisk  purga- 
tive in  half  an  hour.  This  remedy  is  sometimes  found  efficient  when  all  others 
have  failed,  but  has  the  disadvantage  of  sometimes  causing  toxic  symptoms — 
pallor,  vertigo,  disturbances  of  vision,  cramps,  vomiting,  and  great  prostration. 
The  cost  of  the  remedy  is  also  a  disadvantage. 

Pumpkin-seeds  are  valuable,  especially  in  children,  and  are  perfectly  harm- 
less. An  ounce  or  two  beaten  up  with  sugar  and  water  form  a  not  unpleasant 
electuary,  which  is  given  in  the  morning  and  followed  after  a  few  hours  by  a 
purgative. 

The  infusion  of  koosso  is  a  powerful  remedy,  but  is  apt  to  provoke  nausea 
and  vomiting,  Koossin,  in  doses  of  twenty  or  forty  grains,  may  be  adrain- 
istei'ed  in  a  wafer  instead  of  the  infusion,  and  is  more  readily  taken. 
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Fig.  72. 


Other  remedies  have  been  used,  but  are  less  certain  and  more  unpleasant 
than  those  named. 

Nematodes. 
Synonyms. — Thread-worms  ;  Round-worms. 

Among  the  nematodes  are  included  some  of  the  most  important  and  wide- 
spread of  all  the  intestinal  parasites  of  man.  The  forms  which  are  most  com- 
monly met  with  are  Ascaris  lumbricoides,  the  common  round-worm  ;  Oxyuris 
vermicularis,  the  seat-worm  ;  Anchylostomum  duodenale;  and  Trichina  spiralis. 
The  last  named  gives  rise  to  a  group  of  general  symptoms  which  has  been 
designated  as  trichinosis,  and  which  has  been  considered  among  the  general 
diseases  in  Vol.  I.  Besides  these  forms  there  are  rarer  and  less  important 
round-worms,  which  require  only  brief  description.  A  few  species  of  trema- 
todes,  or  fluke-worms,  are  also  met  with  in  the  intestinal  canal,  but  are  infre- 
quent parasites  of  man,  and  are  therefore  considered  with  the  rarer  forms  of 
round-worms. 

Ascaris  lumbricoides. — The  common  round- worm,  Ascaris  lumbricoides, 
is  a  frequent  intestinal  parasite  in  all  parts  of  the  world,  excepting  some  of  the 
colder  countries  of  the  extreme  north,  where  it  is  rarely 
seen. 

It  is  easily  recognized  by  its  cylindrical  shape,  which 
gives  it  an  appearance  not  unlike  that  of  common  earth- 
worms. The  body  is  rounded,  but  marked  by  four  longi- 
tudinal striae  and  by  innumerable  parallel  transverse  stria- 
tions.  Both  ends,  but  especially  the  anterior,  are  attenu- 
ated and  more  or  less  pointed.  The  female  is  from  twelve 
to  sixteen  inches  in  length,  and  the  male  about  eight 
inches.  The  body  is  of  a  grayish  or  pinkish  color.  The 
head  is  somewhat  spherical,  and  is  provided  with  three 
papillse  or  elevations  surrounding  the  mouth.  The  caudal 
end  of  the  male  is  sharply  curved  toward  the  ventral  sui-- 
face,  forming  a  hook-like  extremity,  in  which  is  situated  the 
cloaca,  guarded  by  two  chitinous  hooks,  the  organs  of  fix- 
ation. In  the  female  the  caudal  end  is  straight,  and  pre- 
sents on  the  ventral  surface  the  anal  orifice.  The  genital 
opening  is  on  the  ventral  aspect  at  the  junction  of  the 
anterior  and  middle  third. 

The  eggs,  which  are  produced  in  immense  numbers,  are 
easily  recognized.  They  are  from  .05  to  .06  mm.  in  diam- 
eter, and  are  filled  with  granular  contents.  The  shell  of 
the  egg  is  dark-colored  and  resistant,  and  is  enveloped  in 
an  outer  covering  of  albuminous  material,  which  presents 
numerous  prominences,  ffivina:  rise  to  a  moruliform  appear-     .     ■     ^    ^  -  „ 

'  '  &        e  ri  Ascaris  Lumbricoides 

ajlQf^  (after  Perls).     A,  fe- 

male; B,  male;  b.  head 

The  cycle  of  development  of  the  round-worm  is  still      ulfild soodia^meters.^' 
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imperfectly  known.  Attempts  to  develop  it  by  feeding  the  eggs  have  always 
failed,  so  that  it  was  held  that  an  intermediate  host  is  necessary,  or  that  the 
embryo  must  be  first  developed  outside  the  digestive  canal  of  man.  Linstow 
believed  the  intermediate  host  to  be  the  common  myriopod  of  gardens,  lulus 
guttulatus,  but  his  view  is  probably  incorrect.  The  opinion  of  most  authori- 
ties at  present  is  that  the  worm  is  developed  directly  from  the  embryo,  which 
has  been  taken  into  the  stomach  in  impure  water  or  otherwise. 

Etiology. — Ascaris  lumbricoides  is  exceedingly  common  in  warm  climates, 
especially  in  the  East,  where  habits  of  cleanliness  are  less  rigidly  observed  than 
in  other  countries.  In  portions  of  Asia  and  Africa  almost  every  person  is 
infested  at  one  time  or  another.  Sometimes  it  prevails  in  almost  epidemic 
fashion,  as  was  the  case  at  Gottingen  in  1760. 

Women  and  children  are  more  frequently  affected  than  men.  The  frequency 
among  the  insane  in  asylums  is  often  noted. 

Cleanliness  and  the  avoidance  of  impure  water  or  food  are  the  manifest  pro- 
phylactic measui'es  which  limit  diffusion  of  the  parasite. 

Seat  and  Morbid  Anatomy. — The  natural  seat  of  the  round-worm  is  in 
the  small  intestines.  There  may  be  but  one  or  a  few,  and  in  these  cases  no 
pathological  changes  may  be  present.  In  some  cases,  however,  immense  num- 
bers of  worms  are  found,  even  as  many  as  five  thousand,  and  in  these  more  or 
less  irritation  and  inflammation  of  the  intestinal  mucous  membrane  are  apt  to 
be  induced.  Occasionally  cases  are  observed  in  which  great  numbers  are  massed 
together  and  give  rise  to  intestinal  obstruction. 

From  time  to  time  one  or  more  are  passed  with  the  stools,  or  they  may 
migrate  from  the  intestines  and  make  their  appearance  through  other  channels. 
Not  infrequently  they  are  discharged  from  the  mouth  in  the  act  of  vomiting. 
Less  frequently  they  may  creep  through  the  oesophagus  to  the  pharynx  and 
nasal  cavities,  and  escape  through  the  anterior  nares.  In  rare  cases  they  have 
been  known  to  enter  the  larynx  or  bronchi,  and  to  lead  to  suffocation  or  to 
pneumonia  and  gangrene  of  the  lungs  ;  or  they  may  penetrate  the  Eustachian 
tube  or  the  lachrymal  duct. 

Serious  disturbances  sometimes  result  from  migration  of  the  lumbricoids 
into  the  bile-ducts.  In  these  cases  more  or  less  complete  obstruction  may 
occur,  and  cholangitis,  or  even  abscess  of  the  liver,  may  result.  The  intestines 
may  be  perforated,  and  the  worms  may  escape  into  the  peritoneal  cavity,  or 
externally  through  the  urinary  and  genital  passages,  or  by  a  fistulous  opening 
through  the  abdominal  walls.  Sometimes  round-worms  are  found  in  the  pleural 
sacs,  and  even  in  the  cavity  of  the  pericardium. 

Lumbricoids  may  occur  alone,  but  are  often  associated  with  seat-worms, 
with  wliip-worms,  or  with  tape-worms. 

Symptomatology. — As  in  the  case  of  tape-worms,  there  may  be  no  symp- 
toms at  all,  and  the  existence  of  worms  is  unsuspected  until  one  is  accidentally 
discovered  in  the  stools  or  more  rarely  in  matters  vomited. 

Gastro-intestinal  symptoms  are  usually  prominent.  Abdominal  pains  of 
colic-like  nature  or  other  abnormal  sensations  are  common.    The  bowels  are 
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irregular,  sometimes  constipated,  at  other  times  relaxed,  and  there  may  be 
attacks  of  violent  diarrhoea.  Mucous  colitis,  intestinal  ulceration,  and  even 
perforation,  are  met  with  occasionally,  and  give  rise  to  urgent  symptoms. 

The  patient's  breath  is  fetid  ;  the  appetite  is  frequently  ravenous,  and  there 
may  be  a  desire  for  unwholesome  foods  or  various  unpleasant  substances,  such 
as  clay  or  chalk.  In  other  cases  the  appetite  is  entirely  lost.  The  patient 
grows  anseraic  and  thin,  and  dark  rings  are  frequently  seen  around  the  eyes. 

Reflex  disturbances,  like  those  which  occur  in  case  of  tape-worms,  are  often 
noted.  Itching  about  the  nares  leads  to  picking  of  the  nose,  and  there  may  be 
general  pruritus.  The  sleep  is  frequently  broken,  and  the  child  tosses  restlessly 
or  grinds  the  teeth.  Severe  nervous  symptoms,  such  as  vertiginous  attacks, 
epileptiform  convulsions,  and  chorea,  sometimes  occur,  but  are  less  frequent 
than  has  been  supposed.  The  general  symptoms  are  believed  by  Huber  to  be 
due  to  a  poisonous  substance  elaborated  by  the  lumbricoid. 

Severe  disturbance  of  the  stomach  may  occur  when  the  parasites  migrate 
from  the  intestines  through  the  pylorus.  In  this  case  vomiting  and  dis- 
charge of  lumbricoids  from  the  mouth  is  not  uncommon  ;  but  vomiting  maybe 
induced  in  a  reflex  manner  and  the  worms  may  be  forced  into  the  stomach  by 
the  violent  contractions.  In  a  case  reported  by  Fauconneau-Dufresne  one 
hundred  and  twenty-five  round-worms  were  vomited  by  a  boy  in  a  single  day. 
Intestinal  obstruction  due  to  round-worms  sometimes  occurs,  but  is  extremely 
rare. 

Jaundice,  enlargement  of  the  liver,  and  fever  may  result  from  obstruction 
of  the  biliary  duct  and  cholangitis.  If  the  lumbricoid  enters  the  larynx 
through  the  pharynx,  violent  spasm  and  suffocation  may  result,  or  the  worm 
may  migrate  into  the  bronchial  tubes  and  occasion  pneumonia  or  gangrene  of 
the  lungs. 

Diagnosis. — Some  cases  are  entirely  latent  and  could  only  be  discovered 
by  microscopic  examination  of  the  stools.  The  eggs  are  so  numerous  and  so 
easily  recognized  that  the  diagnosis  can  be  made  in  this  manner,  even  though 
the  parasites  themselves  have  never  been  discharged.  As  a  rule,  however,  the 
diagnosis  is  not  made  until  a  worm  is  passed  in  the  stools  or  is  vomited.  In 
children  restlessness,  picking  at  the  nose,  and  indefinite  disturbances  of  the 
stomach  and  bowels  should  always  lead  to  careful  examination  of  the  stools. 
A  mild  purgative  may  be  given  to  favor  discharge. 

Prognosis  is  generally  wholly  favorable.  Large  numbers  of  round-worms 
may,  however,  prove  serious,  and  migration  to  the  biliary  ducts,  larynx,  or 
nasal  chambers  is  to  be  dreaded. 

Treatment. — The  most  certain  remedy  in  case  of  round-worm  is  santonin, 
which  may  be  given  to  a  child  of  five  years  in  doses  of  a  half  to  one  grain,  and 
to  older  persons  in  proportionately  larger  quantities.  Several  doses  may  be 
given  during  the  day,  and  should  be  followed  by  a  purgative  after  an  interval 
of  several  hours.  Very  frequently  calomel  is  given  in  combination  with  san- 
tonin in  powders  or  in  capsules,  and  this  is  perhaps  the  most  efficient  plan  of 
treatment.    Calomel  alone  is  sometimes  sufficient  to  effect  the  expulsion  of  the 
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Fig.  73. 


worms,  but  as  a  rule  santonin  is  necessary  to  cause  them  to  migrate  to  the 
large  intestine,  when  the  purgative  completes  their  expulsion. 

The  compound  infusion  of  spigelia  and  senna  is  a  useful  remedy,  and  is 
given  in  doses  of  a  half  drachm  to  a  drachm  until  active  purgation  is  induced. 
Oil  of  peppermint,  oil  of  tansy,  and  other  remedies  have  been  employed,  but 
are  less  efficient  than  santonin  or  spigelia,  and  some  of  them  are  not  without 
danger  of  toxic  action.  Santonin,  however,  is  also  apt  to  occasion  unpleas- 
ant symptoms  in  certain  persons.  The  common  manifestations  are  yellow 
vision,  discoloration  of  the  urine  and  the  skin,  delirium,  and  even  convul- 
sions. 

AsCARis  MYSTAX,  the  round-worm  of  the  cat  and  dog,  has,  according  to 
Kelly,  been  observed  in  nine  instances  in  man.  It  is  dis- 
tinguished by  two  wing-like  crests  on  either  side.  The 
female  is  from  three  to  four  inches  in  length ;  the  male, 
from  one  and  a  half  to  two  and  a  half  inches. 

AsCARis  MARITIMA  has  been  observed  but  once,  and 
the  female  alone  has  been  found.  In  this  instance  the 
worm  was  vomited  by  a  young  child  in  Greenland. 

O  X  Y  u  R I  s  vERMicuLARis.  —  Synonyms.  —  Seat- 
worm ;    Pin-worm  ;  Mawworm  ;  ' "'bread- worm. 

The  seat-worm  is  the  commonest  form  of  intestinal 
parasite  of  man,  and  is  peculiar  to  him.  It  occurs  in 
all  parts  of  the  world. 

It  is  a  rapidly-moving,  wriggling  organism.  The 
female  is  about  a  half  inch  in  length,  the  male  about  a 
fourth  or  third  of  an  inch  long.  The  posterior  end  of 
both  tapers  to  a  point.  In  the  female  the  tail  is  elonga- 
ted, while  in  the  male  it  is  short  and  curved  ventrally, 
so  as  to  form  a  somewhat  hooked  extremity.  (See  Fig. 
73).  The  male  is  further  provided  with  a  chitinous 
spicule  or  penis.  The  anterior  end  of  both  is  more 
blunt,  and  terminates  in  a  head  which  has  three  papillae 
surrounding  the  mouth.  The  eggs  of  Oxyuris  are  ellip- 
tical, about  .05  mm.  in  length,  and  surrounded  by  a 
clear  albuminous  covering.  The  interior  is  of  a  granular 
nature. 

The  eggs  are  taken  into  the  mouth  by  the  host,  and 
in  the  stomach  lose  their  outer  covering,  so  that  the 
embryos  are  permitted  to  escape.  These  develop  further  in  the  small  intes- 
tines, and  in  the  lower  part  of  the  ileum  the  female  becomes  impregnated, 
when  it  passes  into  the  cfecum.  The  males  and  young  embryo  are  therefore 
found  in  the  lower  part  of  the  small  intestine,  while  the  impregnated  females 
occupy  the  caecum,  from  which  they  pass  downward  when  the  eggs  are  ripe,  and 
deposit  the  latter  in  the  rectum,  and  are  themselves  discharged  with  the  faeces. 
The  life  of  the  individual  worm  is  of  limited  duration,  but  the  host  is  con- 


Oxyuris  Vermicularis.  C, 
male;  D,  female  (after 
Heller)  (magnified). 
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stantly  reinfected  by  scratching  at  the  anus  and  afterward  carrying  the  eggs  to 
the  mouth  with  his  uncleanly  hands.  Infants  may  be  infected  in  a  similar 
manner  by  their  nurses.  Children  and  women  are  more  commonly  affected 
than  men.  The  disease  is  in  general  more  common  among  those  who  are  of 
unclean  habits. 

Symptomatology. — In  some  cases  the  presence  of  seat-worms  is  unsuspec- 
ted, and  gives  rise  to  no  symptoms  for  years,  or  indefinite  symptoms  may  be 
present  without  the  cause  being  discovered. 

Itching  at  the  anus  is  the  most  frequent  symptom,  and  may  give  rise  to 
great  discomfort,  especially  at  night,  when  the  worms  descend  into  the  rectum. 
The  child's  sleep  may  be  broken  ;  grinding  of  the  teeth,  startings,  and  the  like 
are  common.  The  constant  irritation  of  the  worms  may  in  a  child  of  nervous 
temperament  give  rise  to  the  same  general  disturbances  of  the  nervous  system 
as  do  lumbricoids. 

Seat-worms  are  readily  detected  in  the  evacuations  of  infested  children,  but 
may  also  escape  from  the  anus  spontaneously,  and  are  often  found  in  the  bed. 
In  girls  they  may  enter  the  vagina  and  induce  vaginitis,  and  more  rarely  in 
boys  gain  access  to  the  preputial  folds,  inducing  balanitis.  The  irritation  of 
the  genitalia  sometimes  leads  to  onanism  and  general  sexual  excitability. 

Itching  about  the  nose  and  mouth  is  common,  and  leads  to  scratching  and 
picking,  with  the  attendant  danger  of  reinfection  by  unclean  fingers. 

Large  masses  of  seat-worms  are  sometimes  discharged,  and  there  may  be  a 
veritable  verminous  diarrhoea. 

Diagnosis. — The  detection  of  the  worms  is  easy  if  the  evacuations  be 
examined. 

Prognosis. — Oxyuris  is  easily  expelled,  but  it  is  so  prolific  and  the  danger 
of  reinfection  is  so  great  that  persons  are  sometimes  infested  for  years. 

Treatment. — Cleanliness  on  the  part  of  nurses  will  often  prevent  the 
disease  in  children  under  their  care.  Remedies  administered  by  the  mouth  are 
necessary  to  expel  the  worms  from  the  small  intestine.  Magnesium  sulphate, 
castor  oil,  or  calomel  may  be  used,  and  may  alone  suffice  to  remove  the  para- 
sites. As  a  rule,  however,  rectal  injections  are  also  required.  Immediately 
after  a  stool  a  large  injection  of  warm  water  may  be  given  to  waf?h  out  the 
large  intestine,  and  after  this  an  enema  containing  a  little  vinegar  or  castile 
soap.  Decoction  of  quassia,  made  by  boiling  an  ounce  of  the  chips  in  a  pint 
of  water,  is  a  valuable  remedy  used  as  an  enema.  Olive  oil  containing  a  little 
oil  of  turpentine  or  carbolic  acid  is  also  useful  in  certain  cases.  The  complete 
removal  of  oxyuris  is  difficult  because  they  are  apt  to  become  lodged  in  the 
folds  of  the  large  intestine  and  in  the  caecum  and  rapidly  multiply.  Repeated 
efforts  must  therefore  be  made,  and  the  stools  carefully  examined  for  worms  or 
eggs  before  the  case  is  supposed  to  be  cured. 

Anchylostomum  duodenale.  —  Synonyms.  —  Dochimus  duodenalis ; 
Strongylus  duodenalis. 

The  anchylostomum  is  a  cylindrical  Avorm,  the  female  having  a  length  of 
six  to  nine  lines,  and  the  male  about  half  or  two-thirds  the  length  of  the 
Vol.  II.— 56 
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female.  The  male  is  grayish  or  pinkish  in  color,  and  the  female,  owing  to  the 
blood  which  it  has  absorbed,  is  of  a  brownish  or  reddish  hue.  The  anterior 
end  in  both  sexes  is  tapering  and  somewhat  recurved.  The  posterior  end  of 
the  male  is  dilated  into  a  sort  of  pouch,  and  its  body  is  somewhat  irregularly 
undulated.  In  the  female  the  body  is  straight  and  the  posterior  extremity  not 
enlarged.  The  head  presents  a  capacious  mouth  armed  with  six  hook-like 
teeth.  The  genital  orifice  of  the  female  is  situated  behind  the  middle  third  of 
the  ventral  surface. 

Fig.  74. 


Anchylostomum  Duodenale  (after  Jaksch).  a,  male  (natural  size);  6,  female  (natural  size);  c,  male 
(magnified);  d,  female  (magnified);  e,  head  (greatly  magnified);  /,  eggs  showing  segmented  con- 
dition of  contents. 

The  number  of  anchylostoma  found  in  the  intestines  maybe  inconsiderable, 
but,  as  a  rule,  they  are  very  numerous,  as  many  as  fifteen  hundred  to  three 
thousand  having  been  counted  in  a  single  case.  The  females  are  more  abun- 
dant than  the  male,  the  proportion,  according  to  Leichtenstern,  being  22  or  24 
to  10. 

The  eggs  of  anchylostomum  are  easily  distinguished.  They  are  elliptical 
in  shape,  from  .044  to  .063  mm.  in  length  apd  from  .023  to  .040  mm.  in 
width.  The  shell  is  transparent,  the  contents  brownish  and  constantly  in  the 
state  of  segmentation,  by  which  feature  alone  the  eggs  are  easily  recognized. 
The  further  development  of  the  egg  and  embryo  takes  place  outside  the  body 
in  water,  where  the  embryo  leads  an  independent  existence  for  some  time,  after 
which  it  gains  entrance  to  the  stomach  and  intestines  of  man  and  undergoes 
complete  development. 

Etiology. — The  anchylostomum  does  not  pass  one  stage  of  its  life  in  an 
intermediate  host,  but  is  developed  directly,  as  was  stated  above,  in  the  intes- 
tines of  man.  Anchylostomiasis  is  therefore  observed  in  persons  who  are 
liable  to  drink  of  infected  Avater  or  whose  occupation  requires  the  use  of  the 
hands  in  clay  or  earth  containing  the  eggs  or  embryo. 

The  worm  was  first  discovered  and  described  in  Italy  by  Dubini,  and  later 
Griesinger  discovered  that  it  is  the  cause  of  "  Egyptian  chlorosis."  Perron- 
cito  found  that  the  anaemia  of  the  laborers  at  St.  Gotthard's  tunnel  was  also 
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due  to  the  same  parasite,  and  during  recent  years  anchylostoniiasis  has  been 
seen  among  miners  in  various  places  in  Europe.  So  far,  no  observations  have 
been  made  in  this  country,  but  it  is  probable  that  the  disease  exists  in  some  of 
the  Southern  States. 

Seat  and  Morbid  Anatomy. — The  natural  seat  of  the  anchylostoraum 
is  the  jejunum  and  the  upper  part  of  the  ileum,  but  it  is  also  found  in  the 
duodenum.  By  means  of  the  sharp  teeth  arming  the  mouth  it  clings  to  the 
mucous  membrane,  and  the  head  may  penetrate  this  to  the  submucous  coat, 
from  which  it  sucks  blood.  The  male,  as  a  rule,  abstracts  much  less  than  the 
female,  and  the  latter  generally  presents  a  brownish  color,  which  is  imparted 
by  the  blood  within.  Ecchymotic  spots  are  found  upon  the  mucous  surface 
where  the  parasites  have  fastened  themselves,  and  there  may  be  erosions  or 
even  small  ulcerations.  If  the  autopsy  be  made  soon  after  death,  the  worms 
may  be  seen  clinging  to  the  surface  of  the  gut  and  still  in  active  motion. 
Ansemic  degenerations  of  the  heart,  the  liver,  the  kidneys,  and  of  the  glands 
of  the  stomach  and  intestines  are  observed  in  cases  in  which  the  patient  has 
died  of  advancing  anaemia. 

Symptomatology. — The  symptomatology  of  anchylostomiasis  is  practically 
the  same  as  that  of  progressive  pernicious  anaemia.  The  severity  of  the  symp- 
toms depends  to  a  certain  extent  upon  the  number  of  parasites  present,  since  the 
general  manifestations  result  from  the  abstraction  of  blood  and  from  disturb- 
ances of  the  gastro-intestinal  functions.  Sometimes,  however,  severe  cases  are 
observed  in  which  only  a  few  worms  are  present  in  the  intestines.  For  a 
variable  time  after  infection  the  symptoms  are  indefinite  and  partake  of  the 
nature  of  gastro-intestinal  disturbances.  Heaviness  or  pain  in  the  epigastric 
or  umbilical  regions,  loss  of  appetite,  nausea,  vomiting,  and  alternating  con- 
stipation and  diarrhoea  are  first  observed.  Later  the  evidences  of  anaemia 
begin  to  declare  themselves.  The  patient  grows  more  and  more  pallid,  palpi- 
tation of  the  heart  and  dyspnoea  are  frequent,  and  tinnitus  aurium,  vertigo,  or 
syncopal  attacks  are  usually  experienced.  The  patient's  strength  deteriorates, 
copious  sweating  adds  to  his  weakness,  and  there  may  be  slight  elevation  of 
the  evening  temperature.  The  pulse  is  rapid  and  often  irregular,  and  anaemic 
murmurs  are  heard  over  the  heart  and  vessels.  The  blood  is  pale  and  watery, 
deficient  in  haemoglobin,  and  the  red  corpuscles  are  greatly  reduced  in  number. 
The  number  of  red  corpuscles  is  frequently  below  2^000,000,  and  the  haemo- 
globin often  under  40  per  cent ;  but,  as  in  pernicious  anaemia,  the  percentage 
of  haemoglobin  is  usually  somewhat  greater  than  that  of  the  red  corpuscles. 

The  bowels  are  generally  constipated,  but  there  is  sometimes  obstinate  diar- 
rhoea, the  stools  being  brownish  or  blackish  in  color,  and  sometimes  distinctly 
haemorrhagic.  Microscopically,  blood-corpuscles  and  Charcot-Leyden  crystals 
are  present  in  considerable  number,  and  the  eggs  of  the  parasites  are  found  in 
immense  quantities.  The  worms  themselves  are  rarely  found  unless  anthel- 
mintics have  been  administered. 

In  the  final  stages  of  the  disease  the  patient  becomes  apathetic,  emaciated, 
and  finally  dropsical.    The  serous  cavities  fill  with  fluid,  urgent  dyspnoea  may 
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be  observed ;  there  may  be  haemoptysis,  albuminuria,  and  severe  nervous  dis- 
turbances. 

The  disease  may  be  acute,  and  lead  to  a  fatal  termination  in  a  few  weeks ; 
as  a  rule,  however,  the  duration  is  months,  and  with  good  food  the  patient 
may  live  for  several  years.  Spontaneous  discharge  of  the  parasites  with  per- 
fect recovery  has  never  been  observed. 

Diagnosis. — Anchylostomiasis  must  be  distinguished  from  idiopathic  per- 
nicious anaemia.  In  the  latter  retinal  haemorrhages  are  much  more  frequent, 
and  the  red  corpuscles  are  more  irregular  in  outline,  than  in  anchylostomiasis. 
Nucleated  red  corpuscles  are  also  more  frequent  in  idiopathic  pernicious 
anaemia.  These  points,  however,  are  scarcely  sufficient  to  warrant  a  distinction 
between  the  two  conditions,  and  microscopic  examination  of  the  stools  should 
therefore  be  made  in  every  doubtful  case.  The  eggs  are  so  easily  recognized 
by  the  segmented  state  of  the  contents,  and  are  so  numerous,  that  the  diagnosis 
can  always  be  made  by  examination  of  the  stools. 

Prognosis. — The  termination  is  always  fatal  unless  the  condition  is  recog- 
nized and  suitable  treatment  is  instituted. 

Treatment. — The  prophylaxis  is  important  in  places  where  the  disease  is 
common  and  among  laborers  exposed  to  infection.  The  water  used  for  drinking 
should,  if  possible,  be  clear  running  water,  and  should  be  carefully  filtered  and 
boiled.  The  workmen  should  be  warned  to  wash  their  hands  and  faces  before 
eating,  and  in  general  habits  of  cleanliness  should  be  encouraged. 

The  most  trustworthy  remedy  against  anchylostomum  is  the  oleo-resin  of 
male  fern.  It  should  be  given  in  large  doses  (one  or  two  fluidrachms)  in  the 
morning,  and  after  the  same  preparatory  treatment  as  in  the  case  of  tape-worm. 
The  patient  must  remain  in  bed  during  the  day,  and  a  purgative  is  given  some 
hours  after  the  oleo-resin.  The  treatment  may  require  repetition  when  the 
presence  of  eggs  in  the  stools  indicates  the  failure  of  complete  expulsion. 

Thymol  has  been  recommended  in  ascending  doses,  as  much  as  a  half 
drachm  to  two  drachms  being  given  in  the  day.  Doliarine,  the  dried  excre- 
tion of  the  Ficus  doliaria,  has  been  used  in  Brazil. 

Rare  Forms  of  Round-worms  and  Fluke-worms. 

Tricocephalus  dispar. — Synonyms. — Tricocephalus  hominis ;  Whip- 
worm. 

The  whip-worm  is  a  not  infrequent  parasite  of  the  ileum  and  caecum  of 
man,  but  is  usually  present  in  small  numbers,  so  that  it  gives  rise  to  no  symptoms 
and  is  unsuspected.  The  worms  themselves  are  i-arely  discharged  with  the 
evacuations.  It  is  an  elongated  thread-like  creature,  the  female  being  about  two 
inches  in  length  and  the  male  a  third  less.  (Fig.  75).  The  posterior  end  is 
blunt  and  thick,  and  in  the  male  is  enrolled,  while  the  anterior  is  attenuated 
in  both  sexes. 

The  eggs  are  of  elliptical  shape,  about  .050  to  .055  mm.  long,  and  have  at 
each  pole  a  knob-like  prominence  of  clear,  transparent  structure.  (Fig.  76). 
Infection  by  tricocephalus  probably  is  direct,  without  any  intermediate  host. 
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Ordinarily,  no  symptoms  are  observed,  but  if  the  worms  are  in  large  num- 
bers pain  in  the  abdomen,  headache,  and  various  reflex  symptoms  are  said  to 
occur. 


Fig.  76. 


Trichocephalus  Dispar,  natural  size 
(after  Heller). 


Fig.  76. 


Eggs  of  Tricocephalus 
Dispar,  magnified. 


Purgatives  and  the  remedies  employed  for  round-worm  would  probably 
suffice  to  remove  this  parasite. 

Rhabdonema  intestinale. — Synonyms. — Rhabditis  intestinalis ;  Lep- 
todera  stercoralis  vel  intestinalis  ;  Angulilula  stercoralis. 

This  rare  form  of  round-worm  is  found  in  Cochin-China,  and  has  been  seen 
occasionally  in  Europe  and  Brazil.  It  is  about  a  half-line  in  length  and  atten- 
uated anteriorly.  It  occurs  in  immense  numbers  in  the  jejunum,  or  more  rarely 
in  the  ileum,  and  occasions  violent  diarrhoea  or  dysentery.  Sometimes  the 
worms  enter  the  pancreatic  or  biliary  ducts,  and  may  lead  to  obstruction  of 
these.  Infection  occui^s  by  drinking  stagnant  water.  The  remedies  used  for 
other  forms  of  round-worm  may  be  employed,  and  the  oleo-resin  of  male  fern 
has  seemed  especially  useful.  Seifert  has  recently  recommended  thymol  in 
doses  of  fifteen  grains  hourly,  giving  as  much  as  three  drachms  in  the  day. 

Amphistoma  hominis. — But  few  observations  have  been  made  of  this 
worm.  It  is  a  round-worm,  about  one-fourth  of  an  inch  long,  and  inhabits 
the  csecum  and  ascending  colon.  It  was  found  by  Lewis  and  others  in  India, 
and  described  by  Cobbold. 

DiSTOMUM  HETEROPHYES,  a  minute  fluke-worm,  about  half  a  line  in 
length,  has  been  found  but  once.    It  occurred  in  the  small  intestine. 

DiSTOMUM  CEASSUM  is  the  largest  of  the  fluke-worms  infesting  man.  It 
is  elliptical  in  outline,  thick  and  smooth,  and  varies  in  length  from  one  to  three 
inches.  It  is  found  in  the  duodenum,  and  has  been  observed  a  number  of 
times  in  China  and  India. 

DiSTOMUM  H^MATOBiUM  has  been  found  occasionally  in  the  mucous  mem- 
brane of  the  intestines,  where  it  may  occasion  destructive  ulceration. 

PSETJDO-PARASITES. 

Various  materials  passed  with  the  stools  may  be  mistaken  for  parasites, 
and  occasionally  larval  forms  of  insects  are  found,  whose  presence  of  course 
depends  upon  accidental  circumstances.  Very  frequently  in  cases  of  mucous 
colitis  the  casts  or  tubes  discharged  are  regarded  as  portions  of  tape-worm. 
Similarly,  undigested  vegetable  tissues,  such  as  portions  of  onions,  are  thought 
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by  patients  to  be  parasites.  Recently  I  have  seen  two  cases  of  diarrhoea  in 
which  the  juice-cells  of  oranges  were  passed  in  considerable  numbers. 

Larvae  of  various  flies  may  be  passed  in  large  numbers.  In  a  case  recorded 
by  Wacker  two  litres  of  larvae  of  the  fly,  Anthomya  cuniculina,  were  dis- 
charged from  the  bowel  of  a  young  man.  In  a  case  of  my  own  the  patient 
reported  that  there  were  great  masses  of  the  larvae.  Pain  in  the  abdomen, 
diarrhcea,  and  emaciation  are  sometimes  noted  in  these  cases. 


DISEASES  OF  THE  PERITONEUM. 

By  REGINALD  H.  FITZ. 


Intraperitoneal  Hemorrhage  ;  Hematocele  ;  Hemo- 

peritoneum. 

hemorrhage  into  the  peritoneal  cavity  is  either  circumscribed  (hsemato- 
cele)  or  diffuse  (hsemoperitoneum). 

In  hsematocele  the  bleeding  takes  place  from  ruptured  blood-vessels  in 
the  ovaries,  uterus,  tubes,  broad  ligaments,  and  pelvic  peritoneum,  and  its 
extent  is  limited  by  pre-existing  adhesions.  In  heemoperitoneum  the  bleeding 
may  proceed  from  vessels  in  any  part  of  the  abdominal  wall  or  its  contents, 
and  its  progress  is  unobstructed,  owing  to  the  absence  of  limiting  adhe- 
sions. The  hsemoperitoneum  may  result  from  a  hseraatocele,  but  it  is  doubt- 
ful whether  a  haematocele  may  result  from  a  haemorrhage  into  the  normal 
peritoneal  cavity  (Veit). 

Etiology. — The  causes  of  hsematocele  are  local  and  exciting.  The  former 
are  to  be  found  in  varicose  vessels  near  the  surface  of  the  ovary,  especially  in 
the  walls  of  dilated  Graafian  follicles.  Such  vessels  may  first  break  into  the 
follicles  or  ovarian  stroma,  producing  a  hsematoma  of  the  ovary  which  may 
later  open  into  the  peritoneal  cavity.  The  rupture  of  vessels  within  the  ute- 
rine wall  is  unlikely  to  produce  a  hsematocele  except  in  the  case  of  early  preg- 
nancy within  a  rudimentary  horn,  the  pathological  significance  of  which  is 
essentially  the  same  as  that  of  tubal  pregnancy.  Rupture  of  a  dilated  Fallo- 
pian tube  is  the  chief  local  cause  of  hsematocele,  the  dilatation  being  due  to 
ectopic  gestation.  Dilatation  of  the  tubes  from  the  obstructed  outflow  of  blood, 
as  in  hsemosalpinx,  is  rarely  followed  by  hsematocele,  since  the  wall  of  the  tube 
is  symmetrically  dilated  and  thickened,  and  the  fimbriated  end  is  tightly  closed 
by  fibrous  adhesions. 

The  possibility  is  rare,  but  may  be  admitted,  of  the  occurrence  of  a  hsema- 
tocele from  the  escape  of  menstrual  blood  through  the  fimbriated  end  of  a 
normal  tube  or  from  the  open  mouth  of  one  cut  across  in  the  i^emoval  of  a 
pelvic  tumor. 

The  frequent  occurrence  of  varicose  veins  in  the  broad  ligament  suggests 
that  their  rupture  may  result  in  a  hsematocele.  The  rupture  may  also  take 
place  between  the  peritoneal  folds  which  form  this  ligament,  producing  a 
hsematoma  of  the  broad  ligament,  which  may  subsequently  break  into  the 
peritoneal  cavity,  like  the  ovarian  hsematoma. 

Finally,  especial  importance  is  to  be  attached  to  a  hsemorrhagic  pelvic  peri- 
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tonitis  as  a  cause  of  hasraatocele.  This  condition  is  analogous  to  the  hsemor- 
rhagic  inflammation  of  the  inner  surface  of  the  dura  mater,  and,  like  it,  may 
result  in  a  serous  accumulation  of  fluid  beneath  the  new-formed  membrane 
produced  by  the  inflammation.  The  blood-vessels  in  this  membrane  are  thin- 
walled,  sometimes  large,  and  their  rupture  may  result  in  extensive  haemor- 
rhage. 

The  two,  chief,  local  causes  of  haematocele  are  almost  universally  admitted 
to  be  a  ruptured  tubal  pregnancy  and  a  htemorrhagic  peritonitis.  The  former 
was  first  advocated  as  the  chief  cause  by  Gallard  in  1855. 

The  exciting  causes  may  be  found  in  blows,  falls,  or  strains,  or  in  conges- 
tions from  exposure  to  cold.  They  are  more  likely  to  arise  from  physiological 
conditions,  as  the  growth  of  the  foetus  and  its  villi,  with  a  progressive  thin- 
ning of  the  wall  of  the  tube.  Physiological  exciting  causes  are  also  to  be 
found  in  the  congestion  of  the  pelvic  blood-vessels  at  the  menstrual  period 
and  during  sexual  excitement,  which  may,  at  times,  be  combined. 

A  certain  importance  in  etiology  may  be  attached  to  the  presence  of  scurvy, 
purpura,  and  haemophilia,  the  infectious  diseases,  and  phosphorus-poisoning. 

The  causes  of  haenioperitoneum  are  traumatic,  as  stabs  and  bullet-wounds, 
which  cut  or  tear  the  blood-vessels  of  the  abdominal  wall  or  viscera.  In  this 
connection  allusion  may  be  made  to  fatal  hsemoperitoneum  following  the  ope- 
ration of  tapping  for  ascites.  Also  traumatic  are  the  lacerations  of  the  liver, 
spleen,  and  kidneys  and  the  lacerations  and  perforations  of  the  blood-vessels 
of  the  stomach  and  intestines.  Rupture  of  the  pregnant  uterus  or  Fallopian 
tube  is  a  partly  physiological,  partly  pathological,  cause,  while  ruptured 
aneurisms  of  the  aorta  and  its  larger  abdominal  branches  or  of  the  omental 
and  mesenteric  arteries  are  wholly  pathological.  Under  the  latter  head  are  to 
be  included  the  intraperitoneal  haemorrhages  from  the  rupture  of  vessels  in 
malignant  tumors  of  the  liver,  pancreas,  and  ovary. 

The  most  important  of  all  causes  of  haemoperitoneum  are  the  remedial 
causes — viz.  a  ruptured  tubal  or  uterine  pregnancy  and  an  aneurism,  especi- 
ally of  the  omental  or  mesenteric  artery. 

Morbid  Anatomy. — The  haematocele  shows  itself  as  a  rounded  tumor, 
which  may  be  larger  than  a  child's  head,  though  usually  nearer  the  size  of  an 
orange,  and  may  extend  from  the  pelvis  into  the  abdominal  cavity.  At  the  out- 
set it  is  usually  retro-uterine,  but  with  its  increase  in  size,  or  even  at  the  outset, 
it  may  occupy  the  vesico-uterine  space.  Hence  the  uterus  lies  near  the  pubes 
unless  the  haematocele  be  antero-uterine.  It  may  become  so  large  from  pro- 
gressive bleeding  as  to  be  walled  in  by  adhesions  between  the  intestines  and  the 
peritoneum  of  the  abdominal  walls. 

The  periphery  of  the  tumor  is  composed  of  clotted  blood,  old  or  fresh,  ad- 
her.ent  to  the  thickened  peritoneum  and  entangled  between  fibrous  adhesions. 
The  centre  contains  darker,  softer,  even  liquid  blood,  that  last  extravasated, 
which  may  be  crossed  by  fibrous  adhesions.  In  rare  instances  the  haema- 
tocele may  project  into  the  peritoneal  cavity  as  a  rounded  mass  of  clotted 
blood  not  walled  in  by  adhesions. 
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In  hiemoperitoneum,  where  there  is  extensive  haemorrhage,  the  pelvis  and 
dependent  portions  of  the  abdominal  cavity  contain  soft,  dark  clots  lying  upon 
and  between  the  intestinal  coils,  and  forming  a  thin  layer  between  them  and 
the  anterior  abdominal  wall,  usually  extending  from  below  upward. 

Symptoms. — Intraperitoneal  haemorrhage  produces  a  sudden  oligsemia. 
According  to  its  degree,  there  is  unexpected  exhaustion  and  debility,  progres- 
sive pallor  of  the  face,  increasing  rapidity  and  diminishing  strength  of  the 
pulse ;  or  the  patient  becomes  rapidly  collapsed,  the  face  is  pinched  and 
sunken,  the  expression  anxious  and  fearful,  the  extremities  cold,  the  skin 
clammy,  the  respiration  deep  and  sighing,  the  voice  hollow  and  husky,  the 
pulse  almost  imperceptible. 

Pain  is  an  incipient  symptom  of  no  extreme  severity,  and  soon  yields  to 
the  graver  signs.  It  is  chiefly  important  as  directing  attention  to  the  probable 
source  and  seat  of  the  hsemorrhage.  In  tubal  pregnancy  occasional  twinges 
of  sharp  pain  may  for  days  precede  the  actual  rupture  of  the  tube.  In  such 
cases  a  delicate  fibrinous  membrane  indicates  the  peritonitic  origin  of  the  pain, 
while  the  discharge  of  uterine  decidua  calls  attention  to  the  existence  of 
ectopic  gestation. 

The  physical  examination  will  give  but  little  aid  in  determining  the  seat  or 
extent  of  the  haemorrhage  unless  the  latter  be  limited  by  adhesions.  The 
thickness  of  the  clot  is  usually  insufficient  to  produce  any  marked  dulness  on 
percussion,  and  dulness  from  intestinal  contents  may  be  present  with  little  or 
no  hsemorrhage.  The  resistance  of  the  free  blood  is  no  greater  than  that  of 
the  intestinal  coils  with  theii  liquid  contents. 

If,  on  the  contrary,  the  hsemorrhage  be  limited  by  adhesions,  a  tumor,  the 
hsematocele,  is  formed,  and  is  usually  to  be  recognized  within  twenty-four 
hours  after  the  onset  of  the  hsemorrhage.  The  symptoms  are  essentially  those 
of  pressure  upon  the  bladder,  rectum,  or  pelvic  plexus  of  nerves,  and  are  fre- 
quent micturition,  painful  dejections,  pain  or  abnormal  nervous  sensations  in 
the  legs. 

Vaginal  examination  shows  that  the  wall  of  the  vagina  is  depressed  from 
behind  or  in  front  by  an  elastic  tumor ;  the  uterus  is  high  in  the  pelvis  and 
lies  close  behind  the  symphysis,  or  its  fundus  is  near  the  sacral  promontory, 
according  to  the  retro-  or  antero-uterine  seat  of  the  tumor.  Bimanual  exam- 
ination, unless  in  anaesthesia,  gives  but  little  additional  information  at  this 
early  stage,  owing  to  the  sensitiveness  and  tension  of  the  abdominal  wall. 

If  the  patient  survive,  the  symptoms  of  a  mild,  localized  peritonitis  now 
become  apparent.  Slight  fever  preceded  by  chilliness,  hypogastric  and  vaginal 
tenderness,  and  moderate  tympany  are  present.  The  fever  usually  lasts  but  a 
few  days  ;  the  tenderness  may  remain  for  weeks.  The  tumor  tends  to  become 
firmer,  smaller,  and  in  the  course  of  months  is  eventually  represented  merely 
by  a  diff'use  induration.  In  other  instances  it  becomes  increased  in  size,  with 
a  recurrence  of  all  the  symptoms  of  the  original  acute  attack.  The  more  fre- 
quent these  attacks,  the  graver  becomes  the  condition  of  the  patient  and  the 
more  likely  the  occurrence  of  perforation.    This  event  may  also  take  place  in 
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the  case  of  the  larger  haematoceles,  without  any  necessary  recurrence  of  the 
hsemorrhaoe. 

The  perforation  most  often  takes  place  into  the  rectum,  and  may  be  fore- 
warned by  a  preceding  irritability  of  this  portion  of  the  intestine,  shown  bv 
frequent  raucous  discharges  and  tenesmus.  A  rectal  examination  may  reveal 
a  soft  spot  in  the,  elsewhere,  hard  wall  of  the  tumor — an  indication  of  the  part 
at  which  the  discharge  is  to  take  place.  The  temporary  relief  following  the 
evacuation  of  the  hsematocele  into  the  rectum  may  become  permanent,  with  the 
eventual  disappearance  of  the  hsematocele.  On  the  other  hand,  the  admission 
of  the  rectal  contents  may  result  in  a  putrefaction  of  the  contents  of  the 
hsematocele  and  a  gangrene  of  its  wall,  ending  in  a  peritonitis  which  may 
prove  fatal. 

Perforation  may  also  take  place  into  some  other  part  of  the  intestinal  canal, 
and  permanent  fistulse  may  be  established,  through  the  hsematocele,  between 
the  ileum  or  cpecum  and  the  rectum.  Perforation  into  the  vagina  may  occur, 
though  less  frequently  than  into  the  rectum,  and  perforation  into  the  bladder 
is  extremely  rare.  Perforation  into  the  vagina  may  be  followed  by  relief, 
although  the  same  unfortunate  results  may  arise  as  in  the  case  of  rectal  per- 
foration. Perforation  into  the  bladder  leads  to  a  new  source  of  danger — viz. 
pyelo-nephritis. 

Diagnosis. — The  diagnosis  of  intraperitoneal  haemorrhage  is  either  clear, 
as  in  the  traumatic  varieties,  or  is  based  upon  the  occurrence  of  a  sudden, 
unexpected  collapse  in  an  apparently  healthy  person,  accompanied  with  pelvic 
or  abdominal  pain,  and  progressing  rather  with  symptoms  of  anaemia  than 
with  those  of  peritonitis. 

A  gastric,  intestinal,  uterine,  or  urinary  origin  of  the  haemorrhage  may  be 
eliminated  by  the  absence  of  symptoms  of  previous  disease  of  the  organs  con- 
cerned and  of  pregnancy,  as  well  as  by  the  absence  of  blood  in  the  vomit, 
stools,  urine,  or  in  the  vagina. 

An  intestinal  source  of  so  considerable  a  haemorrhage  is  usually  accom- 
panied by  pain  in  the  region  of  the  duodenum,  or  by  symptoms  of  typhoid 
fever,  or  by  evidence  of  a  chronic  fibrous  hepatitis.  Such  extreme  haemor- 
rhage from  tumors  of  the  liver,  pancreas,  or  ovaries  occurs  only  in  the  later 
stages  of  these  affections,  which  have  already  been  manifested  by  characteristic 
symptoms. 

A  similar  collapse  may  follow  the  rupture  of  an  ovarian  cyst ;  hence  the 
importance  of  seeking  for  a  tumor  in  addition  to  recognizing  the  symptoms  of 
collapse  and  anaemia.  The  search  for  a  tumor  is  further  important,  since 
haemorrhage  may  take  place  into  an  ovarian  cyst  with  a  twisted  pedicle,  the 
symptoms  being  the  same  as  those  resulting  from  haemorrhage  into  the  abdom- 
inal cavity.  An  ovarian  cystoma  large  enough  to  produce  such  grav^e  symp- 
toms by  the  rupture  of  a  cyst  is  likely  to  have  been  discovered  before  the 
rupture.  One  with  a  twisted  pedicle  may  only  be  appreciated  after  the  symp- 
toms of  haemorrhage  have  taken  place.  It  is  then  readily  recognized,  as  a 
sudden,  rapid  enlargement  is  likely  to  follow  the  twisting  of  the  pedicle. 
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If  a  hsematocele  results  from  the  haemorrhage,  the  tumor  may  be  con- 
founded with  a  circumscribed  perimetritis,  which  it  may  closely  resemble  in 
symptoms,  seat,  and  physical  characteristics,  often  requiring  the  use  of  an  aspi- 
rator for  the  differential  diagnosis.  In  less  extreme  cases  the  symptoms  of  a 
perimetritis  are  not  so  violent  and  rapid  ;  the  anaemia  is  lacking  and  the  tumor 
is  less  tense. 

Retroflexion  of  a  pregnant  uterus  may  closely  resemble  a  heematocele.  It 
is  to  be  eliminated  by  the  history  of  pregnancy,  probable  urinary  retention, 
and  a  dilated  bladder,  to  be  shown  by  the  passage  of  a  catheter  or  sound. 

Hsematocele  may  be  simulated  by  pregnancy  or  retained  menses  in  a  rudi- 
mentary horn.  The  history,  again,  becomes  important,  as  suggesting  preg- 
nancy with  periodical  uterine  pains  and  absent  flow  at  the  menstrual  period. 
The  tumor  is  rather  lateral,  and  the  os  becomes  dilated,  crescentic,  and  is  a 
part  of  the  tumor. 

Uterine  fibromyomata  or  small  ovarian  tumors  may  be  mistaken  for  the 
hsematocele,  but  lack  the  history. 

A  hsematoma  of  the  broad  ligament  also  lacks  the  history  of  shock  and 
peritonitis,  and  the  tumor  is  lateral,  pushing  the  uterus  sideways. 

Prognosis. — Small  intraperitoneal  haemorrhages  are  rarely  absorbed.  Large 
haemorrhages  into  the  normal  peritoneal  cavity  prove  fatal  in  the  course  of  a 
few  hours  or  in  a  day  or  two.  The  haematocele,  under  favorable  circumstances, 
is  gradually  absorbed,  although  more  or  less  prolonged  discomfort  may  result 
from  the  associated  chronic  pelvic  adhesions,  obliterated  tubes,  and  dislocated 
organs.  Dysmenorrhoea,  sterility,  and  chronic  invalidism  are  not  unlikely 
results. 

With  perforation  come  the  dangers  of  gangrene  and  septicaemia,  with  or 
without  general  peritonitis  or  pyelo-nephritis. 

Treatment. — Cases  of  intraperitoneal  haemorrhage  are  to  be  treated  either 
surgically  or  expectantly.  Immediate  laparotomy  is  demanded  when  the 
anaemic  symptoms  persist,  especially  if  no  tumor  be  found  or  a  tumor  be 
present  with  a  history  of  ectopic  gestation. 

If  a  tumor  be  present  and  the  patient's  condition  warrant  it,  the  laparotomy 
may  be  postponed  for  a  few  days  in  the  case  of  an  ovarian  tumor,  that  the 
patient  may  rally  from  the  shock  of  the  ruptured  cyst  or  twisted  pedicle.  If 
a  tumor  follow  the  symptoms  of  haemorrhage,  it  is  either  a  haematocele  or  a 
haeraatoraa,  and,  as  a  rule,  the  blood  becomes  absorbed  without  serious  disturb- 
ance. In  this  event  the  patient  should  be  treated  by  applications  of  ice  to  the 
abdomen,  rectal  or  vaginal  enemata  of  cold  water,  and  opiates  sufficient  to 
relieve  pain. 

The  strictest  rest  should  be  enforced.  The  bladder  should  be  catheterized 
if  micturition  be  painful  or  difficidt,  and  saline  drinks  should  be  ordered  in 
sufficient  quantity  or  strength  to  produce  soft  or  fluid  stools. 

If,  as  stated  by  Gusserow,  the  haematocele  be  so  large  as  to  be  mechanically 
disturbing,  or  if  absorption  of  the  extravasaied  blood  be  at  a  standstill,  or  if 
the  circumstances  of  the  patient  do  not  permit  slow  absorption  or  prolonged 
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rest  after  absorption,  or  if  the  contents  of  the  hsematocele  become  putrid,  as 
indicated  by  symptoms  of  septicaemia — it  should  be  opened,  emptied,  and 
drained  without  delay. 

Zweifel  gives  the  following  statement  of  the  results  of  treatment:  Of  144 
cases  treated  expectantly,  there  was  a  mortality  of  16.6  per  cent. ;  of  66  cases 
treated  by  puncture,  15.1  per  cent,  ended  fatally;  and  of  30  cases  treated  by 
incision,  there  was  a  mortality  of  10  per  cent.  Future  experience  is  likely  to 
show  a  smaller  mortality  from  the  last  method. 

Hydroperitoneum  ;  Ascites  ;  Abdominal  Dropsy. 

Ascites,  the  term  in  ordinary  use,  is  applied  to  the  accumulation  of  trans- 
uded serous  fluid  into  the  peritoneal  cavity.  It  is  a  symptom  occurring  in  a 
variety  of  diseases. 

Etiology. — Serum  readily  transudes  through  the  normal  peritoneum,'passing 
into  the  cavity  through  the  walls  of  the  radicles  of  the  portal  vein,  and  being 
absorbed  from  it  largely  through  the  lymphatics.  Hence  obstructions  to  the 
flow  through  either  of  these  channels  will  promote  transudation  from  the 
former,  and  will  check  absorption  through  the  latter.  The  mechanical  varie- 
ties of  ascites  thus  arise.  If  the  endothelial  covering  of  the  peritoneum  be 
abnormal,  transudation  is  checked,  especially  absorption  by  the  lymphatics  ; 
ascites  thus  produced  is  called  hydrsemic  or  cachectic. 

The  mechanical  causes  of  abdominal  dropsy  are  general  or  local.  General 
caQses  are  to  be  found  in  obstruction  to  the  passage  of  blood  through  the  heart, 
especially  from  uncompensated  valvular  disease,  cardiac  weakness,  emphysema 
of  the  lungs,  and  fibrous  pneumonia.  Local  causes  are  to  be  found  in  obstruc- 
tion to  the  passage  of  blood  through  the  liver,  as  in  fibrous  hepatitis,  malig- 
nant tumor  of  the  liver,  obstruction  of  the  trunk  of  the  portal  vein  by  throm- 
bosis, or  pressure  upon  it  by  tumors  of  the  pancreas  or  enlarged  lymphatic 
glands,  and  constriction  of  it  by  peritonitic  indurations  and  adhesions.  The 
local  obstruction  to  the  outflow  of  blood  and  lymph  may  result  from  the  pres- 
sure of  tumors  upon  the  lymph-vessels  and  hepatic  vein  or  from  the  pressure 
of  a  tumor  upon  the  inferior  vena  cava. 

Hydrsemic  or  cachectic  ascites  is  considered  to  be  the  result  of  the  disturbed 
nutrition  of  the  peritoneum  in  wasting  diseases,  amyloid  degenei-ation,  nephri- 
tis, and  in  chronic  malarial  poisoning.  The  accumulated  transudation  so  often 
associated  with  tuberculosis  and  cancer  of  the  peritoneum  is  more  allied  to 
peritonitic  exudation  than  to  dropsical  effusion. 

The  most  frequent  cause  of  the  graver  varieties  of  ascites  is  chronic  fibrous 
hepatitis. 

Although  ascites  is  usually  acquired  and  an  affection  of  adult  life,  it  may  be 
found  in  children,  and  may  exist  at  birth,  interfering  with  the  delivery  of  the 
infant  and  requiring  removal  of  the  fluid  that  this  may  take  place. 

Morbid.  Anatomy. — The  peritoneum  may  show  little  or  no  alteration,  or 
it  may  be  slightly  thinned  and  opaque,  especially  in  patches,  which  are  usually 
superficial.    The  subperitoneal  fibrous  tissue  may  also  be  thickened  and 
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indented.  Such  changes  are  more  likely  to  be  found  in  cases  where  abdomi- 
nal puncture  (tapping)  has  been  necessary,  and  are  rather  complications  than 
essentials  of  the  ascites. 

The  accumulated  transuded  fluid,  the  dropsical  effusion,  is  pale  yellow,  with 
a  greenish  tint,  usually  clear,  though  sometimes  opalescent  from  some  unusual, 
probably  albuminoid,  constituent.  The  color  may  be  darker  green  from  the 
presence  of  biliary  coloring  matter,  or  may  have  a  reddish  or  brownish  tint  from 
the  presence  of  blood-pigment.  It  is  of  watery  consistency,  though  some- 
times viscid,  alkaline,  or  neutral,  and  has  a  specific  gravity  of  1010-1015. 
When  cancer  of  the  liver  is  the  cause  of  the  ascites,  the  specific  gravity  may 
be  1023,  and  the  color  is  usually  dark  from  the  presence  of  bile-  or  blood-pig- 
ment. Its  chemical  characteristics  are  essentially  those  of  blood-serum.  In 
uraemia  it  may  contain  large  quantities  of  urea.  The  percentage  of  albumin 
present  varies  between  .3  per  cent.,  or  less,  in  hydrsemic  ascites,  and  6  per  cent, 
in  old  transudation  with  marked  abdominal  distension.  Reuss  gives  the  ft)l- 
lowing  formula  for  determining  the  percentage  of  albumin,  based  upon  the 
determination  of  the  specific  gravity  of  the  fluid,  which  is  readily  obtained 
by  means  of  the  urinometer.  The  fluid  should  be  allowed  to  stand  for  twelve 
hours  before  determining  its  specific  gravity,  that  its  temperature  may  be  that 
of  the  room  and  that  its  gases  may  disappear.    The  formula  is  as  follows : 

^=1  (*?-1000)— 28. 


E  is  the  desired  percentage  of  albumin,  and  S  represents  the  specific  gravity 
of  the  fluid.    Errors  are  in  the  vicinity  of  .25  per  cent. 

It  may  prove  of  diagnostic  importance  to  determine  the  percentage  of  albu- 
min in  the  peritoneal  fluid,  since  less  than  1.5  per  cent,  of  albumin  is  indica- 
tive of  ascites,  while  more  than  2.5  per  cent,  is  suggestive  of  peritonitis.  The 
following  table  shows  at  a  glance  the  diagnostic  value  of  the  determination  of 
the  specific  gravity  of  the  fluid  by  means  of  the  urinometer,  and  is  a  modifica- 
tion of  that  prepared  by  Runeberg  : 


Sp.  gr. 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 


■  Hydrpemic  ascites. 


Percentage  of 
Albumin. 

0.2) 
0.6 

j'g  I  Portal  obstruction. 

I  General  venous  obstruction. 
2.5  ) 

2.S  \  Peritonitis. 
3.2  J 


Sp.  gr. 

1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 


Percentage  of 
Albumin. 

3.6  1 

4.0  I 

4.3  I 
4.7 
5.1 

5.5  i 

5.8  I 

6.2  J 


)■  Cancerous  peritonitis. 


When  the  fluid  is  allowed  to  stand,  a  delicate  fibrinous  clot  forms.  There 
is  but  little  sediment.  This  is  compo.sed  of  leucocytes,  granular  or  fatty  corpus- 
cles, endothelium,  vacuolated  or  granular  red  blood-corpuscles,  and  cholester- 
in.  In  the  sediment  of  the  fluid  from  general  venous  obstruction  the  red 
blood-corpuscles  are  numerous. 

Ascitic  fluid  sometimes  presents  an  opaque  white  color,  resembling  that  of 
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milk.  This  is  due  to  the  admixture  of  chyle,  chylous  ascites ;  or  of  fat, 
adipose  ascites.  In  the  former  the  fat  is  molecular ;  in  the  latter,  it  is  in  large 
and  small  drops. 

Chylous  ascites  is  caused  by  injury  to  the  lacteals  from  wounds,  ulcers,  or 
rupture  and  from  the  presence  in  them  of  filarige.  It  may  be  caused  by 
thrombosis  of  the  thoracic  duct,  or  by  obliteration  of  the  duct  by  scars,  or  by 
mesenteric  induration  along  the  attached  border.  Thrombosis  of  the  subclav- 
ian vein  at  the  point  of  entrance  of  the  thoracic  duct  has  been  proven  a  cause. 
When  the  obstruction  is  near  the  subclavian  vein  a  milky  fluid  may  also  be 
found  in  the  left  pleural  cavity. 

If  the  fluid  be  allowed  to  stand,  a  creamy  layer  rises  to  the  top  and  a  gelat- 
inous clot  forms  at  the  bottom.  The  specific  gravity  is  high,  1023,  and  the 
percentage  of  albumin  large,  from  3  to  5.5  per  cent.  The  sediment  contains  red 
blood-corpuscles,  endothelium,  and  molecules,  which  fuse  into  fat-drops  when 
warmed. 

In  adipose  ascites  the  fluid  owes  its  milky  appearance  to  the  presence  of  fat. 
The  fat  is  the  result  of  the  fatty  degeneration  of  cells  which  are  present  in  the 
fluid.  These  cells  are  usually  the  product  of  a  cancer  or  tuberculosis  of  the 
peritoneum  or  of  a  chronic  peritonitis. 

Symptoms. — The  symptoms  of  ascites  are  attributable  to  the  exudation 
which  presses  upon  the  abdominal  walls  and  contents  and  produces  a  mechani- 
cal disturbance,  the  degree  of  the  latter  of  which  varies  in  accordance  with 
the  quantity  of  fluid  present.  Such  disturbance  is  usually  gradual  and  pro- 
gressive, although  F.  C.  Shattuck  reports  a  case  where  the  fluid  accumulated 
to  such  an  extent  in  five  days  that  tapping  became  necessary  for  the  relief  of 
the  patient. 

The  symptoms  resulting  from  the  distension  are  a  sense  of  fulness  or 
weight,  which  eventually  becomes  one  of  pressure.  The  resulting  discomfort 
is  rather  distress  than  pain.  This  pressure  causes  the  abdominal  walls  to  become 
distended,  the  liver  is  forced  into  the  thorax,  and  the  heart  and  lungs  are 
pushed  upward  and  backward.  The  apex  of  the  former  may  be  found  in  the 
third  intercostal  space,  and  the  upper  border  of  hepatic  dulness  may  lie  in  the 
vicinity  of  the  third  rib.  The  patient  may  be  unable  to  lie  down,  and  the 
legs  become  oedematous.  Breathing  becomes  rapid  and  labored  in  consequence 
of  the  pressure  upon  the  diaphragm,  lungs,  and  heart.  Vomiting  takes  place 
easily,  and  the  bowels  are  apt  to  be  constipated.  Micturition  is  frequent,  but 
the  urine  passed  is  small  in  quantity,  high-colored,  with  high  specific  gravity 
and  a  brick-dust  sediment.  It  contains  a  trace  of  albumin,  and  presents  the 
characteristics  of  a  chronic  passive  congestion  of  the  kidneys. 

The  distended  abdomen  frequently  contrasts  markedly  with  the  emaciation 
elsewhere.  When  the  patient  lies  on  his  back  the  abdomen  is  flattened  in  the 
epigastric  region  and  bulges  in  the  flanks.  In  the  upright  position  the  bulg- 
ing is  toward  the  front.  In  extreme  distension  the  belly  is  rounded.  The 
surface  of  the  abdominal  wall  is  smooth  and  shining,  and  the  skin  is  dry, 
seamed  with  pink  or  red  streaks  as  in  pregnancy.    Its  veins  are  enlarged  and 
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distended,  and  there  may  be  a  reversal  of  the  current,  and  in  extreme  hepatic 
ascites  they  may  radiate  outward  from  the  navel.  Blood  from  the  portal 
radicles  may  thus  pass  through  dilated  veins  in  the  round  ligament  into  those 
of  the  abdominal  wall,  and  then  enter  the  heart  without  passing  through  the 
liver.  Another  outlet  for  the  intestinal  blood  is  to  be  found  in  the  dilated 
oesophageal  veins  lying  between  the  branches  of  the  azygos  and  portal  veins. 
The  navel  may  be  obliterated  or  it  may  protrude  as  a  soft,  rounded,  and  trans- 
lucent tumor. 

Percussion  of  the  distended  abdomen  gives  resonance  over  the  floating 
stomach  and  intestines.  In  the  dorsal  position  these  usually  lie  toward  tiie 
epigastrium.  The  line  of  dulness  is  generally  curved,  owing  to  the  higher 
position  of  the  fluid  at  the  sides  than  at  the  median  line.  With  a  change  to 
the  lateral  position  the  line  of  dulness  shifts  to  the  dependent  part  of  the 
abdomen,  as  the  intestines  float  on  the  shifting  surface  of  the  fluid. 

This  characteristic  area  of  dulness  may  be  modified  when  the  intestines 
contain  fluid  instead  of  gas  or  are  prevented  from  floating  on  the  surface  of 
the  fluid,  either  because  the  quantity  is  enormous  or  because  the  mesentery  is 
shortened  or  adhesions  are  present.  If  intestinal  resonance  is  then  to  be 
recognized,  it  may  be  found  at  the  sides  instead  of  in  front,  and  may  not 
change  with  a  change  of  position. 

Fluctuation  of  the  abdominal  fluid  is  ascertained  by  the  transmission  of  a 
wave  from  one  part  of  the  abdomen  to  another  by  tapping  with  the  finger  of 
one  hand  and  receiving  the  impression  with  that  of  the  other.  The  wave  is 
most  readily  perceived  near  the  top  of  the  dull  area,  and  may  be  seen  if  the 
abdomen  be  but  moderately  tense.  If  the  abdominal  walls  are  excessively  fat 
or  oedematous,  they  may  transmit  a  wave  whose  progress  is  to  be  checked  by 
the  intervening  pressure  of  the  ulnar  edge  of  the  hand  or  the  edge  of  a  book. 
If  the  tension  of  the  abdominal  wall  be  very  great  or  very  slight,  there  may  be 
no  perceptible  wave. 

The  course  and  duration  of  ascites  depend  largely  upon  the  cause. 
In  general,  the  condition  is  chronic,  and,  if  there  be  a  diminution  in  the  quan- 
tity of  fluid,  the  relief  is  but  temporary  and  recurrence  takes  place.  A  dis- 
charge of  the  fluid  may  take  place  through  the  navel  or  into  the  rectum,  and 
the  fluid  may  disappear  spontaneously  in  hepatic  ascites  as  the  abdominal 
veins  dilate. 

Diagnosis. — The  diagnosis  of  ascites  depends  upon  the  recognition  of  the 
presence  of  fluid  in  the  abdominal  cavity  and  an  appreciation  of  its  cause. 
The  presence  of  fluid  is  indicated  by  the  shape  of  the  distended  abdomen,  the 
limitation  of  dulness  to  the  dependent  parts,  and  the  recognition  of  fluctuation. 
It  is  not  always  easy  to  decide  that  the  fluid  is  free,  especially  in  the  female. 
A  large  unilocular  ovarian  cystoma  or  a  parovarian  cyst  may  simulate  ascites. 
The  former  maj^  permit  a  displacement  of  the  intestines  on  change  of  posi- 
tion, thus  causing  an  alteration  in  the  level  of  dulness.  This  variation  is  less 
likely  in  the  case  of  the  cyst  than  in  the  case  of  ascites.  The  upjjer  border  of 
this  line  is  likely  to  be  convex  upward  in  the  case  of  the  cyst,  concave  in  case 
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of  the  free  fluid.  In  ascites  the  wave  is  more  likely  to  be  transmitted  into 
Douglass's  fossa,  and  the  vault  of  the  vagina  is  often  obliterated.  The  uterus 
is  more  freely  movable  in  the  case  of  ascites  than  when  a  pelvic  tumor  is 
present.  The  possible  coexistence  of  a  cyst  and  ascites  is  to  be  borne  in  mind. 
Although  a  pregnant  uterus  or  a  uterine  fibro-cyst  or  dropsy  of  the  amnion 
may  be  confounded  with  ascites,  auscultation  may  eliminate  the  first,  the  pas- 
sage of  a  sound  the  second,  and  the  recurring  watery  or  bloody  vaginal  dis-  * 
charge  with  an  elongated  uterine  cavity  the  last. 

In  both  sexes  ascites  may  be  simulated  by  a  distended  bladder,  a  dilated 
stomach  or  intestine.  The  passage  of  a  catheter  will  empty  the  distended 
bladder.  The  dilated  stomach  may  be  so  distended  with  liquid  contents  as  to 
extend  to  the  pelvis  and  to  transmit  a  visible  wave  across  tlve  abdomen.  The  pro- 
gress of  the  tumor  is  distinctly  from  above  downward,  and  the  history  of  the  case 
points  to  early  disturbance  of  the  functions  of  the  stomach.  Litten,  who  calls 
attention  to  the  possibility  of  mistaking  the  dilated  stomach  for  ascites,  also 
mentions  an  enormous  dilatati(jn  of  the  ileum  from  tuberculous  strictures 
which  closely  simulated  ascites  from  the  existence  of  an  extreme  distension 
of  the  abdomen,  dulness  on  percussion,  a  change  in  the  area  of  resonance,  and 
fluctuation. 

It  may  be  impossible  to  discriminate  between  the  distended  abdomen  from 
chronic  or  tuberculous  peritonitis  and  that  from  ascites,  especially  when  there 
are  no  adhesions.  In  such  cases  the  history  of  the  case  is  important.  In  the 
peritonitic  cases  pain  and  an  elevated  temperature  are  more  likely  to  be  pres- 
ent. Evidences  of  tuberculosis  may  be  found  elsewhere,  or  the  thickened 
peritoneum,  omentum,  or  mesentery  may  be  felt.  The  absence  of  evidence  of 
disease  of  the  liver,  heart,  and  kidneys  is  also  of  importance  in  the  exclusion 
of  ascites. 

The  examination  of  the  fluid  secured  by  puncture  may  be  of  great  assist- 
ance in  diagnosis  in  cases  of  doubt. 

Typical  ovarian  fluid  is  viscid,  semi-opaque,  has  a  specific  gravity  of  1018- 
1055,  and  contains  much  albumin.  It  does  not  clot,  and  contains  cylindrical 
or  globular  epithelium,  often  in  a  condition  of  hyaline  or  fatty  degeneration. 
The  fluid  from  peritonitis  is  likely  to  have  a  specific  gravity  above  1014,  and 
a  percentage  of  albumin  above  2.5  per  cent. 

The  pale  watery  fluid  with  a  specific  gravity  of  1005  and  a  trace  of  albu- 
min is  sufficiently  characteristic  of  the  parovarian  cyst,  while  the  fluid  from  a 
fibro-cyst  of  the  uterus  contains  a  more  abundant  fibrinous  clot. 

The  examination  of  the  abdomen  after  removal  of  the  fluid  may  clear 
up  the  diagnosis  of  the  disease  by  disclosing  an  atrophied  liver,  an  enlarged 
spleen,  or  an  abdominal  tumor. 

Prog-nosis. — The  prognosis  of  ascites  is  always  grave  in  consequence  of  the 
usual  progressive  nature  of  the  disease  which  causes  it,  and  the  occurrence  of 
this  symptom  often  represents  the  approach  of  a  fatal  termination.  It  is  the 
more  serious  the  greater  the  quantity  of  fluid,  the  longer  it  persists,  and  the 
more  rapidly  it  returns  after  removal. 
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The  less  the  evidence  of  disease  of  the  organs  in  which  ascites  is  a  symp- 
tom, the  more  favorable  is  the  prognosis.  Cases  occur  when,  after  removal  of 
the  fluid,  there  has  been  no  return.  Laparotomies  have  revealed  a  benignant 
tumor,  the  removal  of  which  has  cured  the  ascites,  and  life  has  persisted  for 
fifteen  years,  during  which  time  the  abdominal  fluid  has  been  withdrawn  more 
than  eight  hundred  times  (Lecanu).  The  possibility  of  error  in  diagnosis  in 
such  cases  is  exhibited  by  a  case  which  came  under  my  observation  where  the 
abdomen  was  tapped  seventy  times  in  twenty  years,  two  pailfuls  at  a  time, 
and  a  large  monocyst  arising  from  the  pelvis  proved  to  be  the  source  of 
the  fluid,  the  peritoneum  presenting  a  normal  appearance. 

Treatment. — The  treatment  of  ascites  consists  in  attempts  to  remove  the 
fluid  from  the  peritoneal  cavity  through  the  intestines,  kidneys,  skin,  or 
abdominal  wall.  For  this  purpose  cathartics,  diuretics,  diaphoretics,  elec- 
tricity, and  puncture  may  be  employed.  The  benefits  to  be  derived  from 
medicinal  treatment  are,  as  a  rule,  but  slight  and  temporary,  since  the  causes 
of  ascites  are  usually  persistent  and  progressive.  An  objection  to  the  prolonged 
or  continuous  use  of  eliminative  drugs  comes  from  the  digestive  disturbances 
they  produce. 

Among  the  cathartics,  the  stronger  mineral  waters  may  be  daily  used,  as 
Hunyadi  or  Friedrichshall  water.  Sulphate  of  magnesia  has  long  been  a 
favorite  remedy  in  daily  doses  of  one  or  two  teaspoonfuls  in  the  morning  in  a 
tumbler  of  water,  or  it  may  be  taken  in  combination  with  calomel  and  jalap, 
a  half  ounce  of  the  first-mentioned  salt  with  10  grains  of  each  of  the  latter 
drugs.  This  powder  should  be  taken  before  breakfast  in  a  half-tumblerful 
of  \vater,  and  may  be  repeated  at  intervals  of  a  day  or  two  as  the  effect  is 
beneficial  or  weakening. 

If  the  patient  be  of  fairly  goo<i  strength,  more  active  purgation  results 
from  diminishing  the  quantity  of  water  to  a  little  more  than  sufficient  to 
dissolve  the  magnesium  sulphate.  A  combination  of  jalap  and  bitartrate 
of  potash,  as  in  the  compound  jftlap  powder,  in  teaspoonful  doses,  is  often 
useful  and  less  disagreeable  than  the  combination  of  jalap  and  sulphate  of 
magnesia.  All  saline  hydragogue  cathartics  are  better  given  in  concentrated 
solutions  before  breakfast,  when  the  stomach  is  empty,  that  their  action  may  be 
more  irritating,  and  purgation  take  place  at  a  convenient  hour. 

Bitartrate  of  potash  is  a  convenient  diuretic,  and  may  be  taken  in  the  form 
of  a  drink,  a  teaspoonful  to  the  pint  of  sweetened  water,  at  pleasure,  through 
the  day.  Of  late  years  the  use  of  calomel  and  digitalis  has  been  resumed, 
the  diuretic  action  of  the  digitalis  being-  intensified  bv  the  combination  with  cal- 
omel,  while  frequently-repeated  small  doses  of  calomel  are  recognized  to  have 
diuretic  properties.  Although  the  beneficial  effects  of  calomel  and  of  calomel 
and  digitalis  in  ascites  are  not  as  striking  as  in  the  general  dropsy  of  cardiac 
disease,  there  are  conspicuous  instances  of  marked  relief  from  their  use.  The 
quantity  of  urine  has  been  increased  from  one  pint  to  five  pints  in  the  course 
of  twenty-four  hours.  A  powder  of  3  grains  of  calomel  and  1  or  2  grains  of 
powdered  digitalis-leaves  may  be  given  three  times  daily  until  the  mouth 
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begins  to  feel  sore  or  diarrhoea  supervenes.  The  addition  of  one-third  of  a 
grain  of  powdered  opium  may  be  of  benefit  in  delaying  the  onset  of  the 
injurious  effects  of  the  calomel.  If  they  occur,  the  medicine  should  be  dis- 
continued, to  be  resumed,  if  desired,  after  an  interval  of  several  days.  The 
diuretic  action  usually  begins  within  two  or  three  days,  and  may  continue  for 
a  few  days  after  the  calomel  and  digitalis  are  stopped. 

Faradization  of  the  abdominal  muscles  has  been  employed  in  the  treatment 
of  ascites.  The  success  is  determined  by  an  increased  flow  of  urine  and  a 
diminution  of  the  abdominal  enlargement.  A  strong  current  should  be  used 
for  about  ten  or  fifteen  minutes  daily. 

The  only  diaphoretics  worth  mentioning  are  pilocarpine  subcutaneously 
and  heat.  The  former  is  capable  of  producing  harm  by  weakening  the  action 
of  the  heart,  thus  favoring  the  occurrence  of  oedema  of  the  lungs.  The 
advantages  are  so  slight  compared  with  the  possible  risk  as  to  make  its  use 
imdesirable.  Heat  is  one  of  the  most  useful  diaphoretics,  and  may  be  used  in 
moist  or  dry  form.  In  case  the  patient  is  able  to  sit  up,  he  may  be  placed  in 
an  ordinary  cane-seated  or  wooden  chair,  and  a  blanket  so  fastened  about  the 
neck  as  to  cover  the  patient  and  the  chair,  a  small  space  being  left  below  for 
the  admission  of  air.  A  lighted  lamp,  with  a  small  flame,  may  be  placed 
beneath  the  chair.  The  patient  may  remain  in  this  hot-air  bath  for  some 
ten  or  fifteen  minutes  unless  he  feels  faint  or  complains  of  headache.  The 
vapor-bath  may  be  provided  for  in  the  same  way,  a  nursery  lamp  being  sub- 
stituted for  the  illuminating  lamp,  that  damp  hot  air  may  be  produced  by  the 
steam  from  the  boiling  water.  Steam  may  be  introduced  directly  beneath 
the  chair  or  bed-clothes  through  a  tin  tube  of  desirable  length  soldered  to 
the  cover  of  any  metallic  vessel  of  the  capacity  of  two  quarts  or  more,  the 
water  in  which  may  be  heated  to  boiling  by  means  of  an  alcohol  or  gas  flame. 
Lesser  degrees  of  sweating  may  be  readily  induced  by  placing  beneath  the 
blankets  covering  the  patient  bottles  or  rubber  bags  containing  hot  water  and 
covered  with  damp  cloths.  Heated  bricks  and  plates  are  familiar  means  of 
producing  a  sweat. 

Eventually,  as  a  rule,  tapping  becomes  necessary  to  relieve  the  distress  from 
the  abdominal  distention.  The  necessity  for  its  use  often  means  a  late  stage 
in  the  disease  which  has  produced  the  ascites,  and  in  most  cases  it  is  to  be 
regarded  merely  as  a  means  of  adding  to  the  immediate  comfort  of  the  patient, 
as  the  fluid  quickly  returns. 

In  cases  of  curable  ascites  the  fluid  may  not  return  after  a  few  tappings,  and  life 
may  be  prolonged  tor  years.  Removal  of  the  fluid  often  produces  a  sensation 
of  faintness,  which  the  sooner  occurs  the  more  rapid  the  removal  of  the  fluid. 
Fatal  peritonitis  has  followed  the  use  of  unclean  trocars,  and  fatal  haemorrhage 
has  resulted  from  the  puncture  of  arteries  in  the  abdominal  wall. 

The  patient  may  sit  up,  if  able,  resting  his  hand  and  head  upon  a  chair  in 
front.  If  unable  to  leave  the  bed,  he  may  be  placed  in  a  semi-prone  position 
on  his  back,  near  the  edge  of  the  bed.  '  The  puncture  should  be  made  in  the 
median  line  midway  between  the  symphysis  and  navel,  or  on  either  side  mid- 


ACUTE  PERITONITIS.  899 

s 

way  between  the  symphysis  and  the  antero-superior  spine.  The  skin  should 
first  be  cleansed  by  scrubbing  with  soap  and  water,  then  with  a  5  per  cent,  car- 
bolic solution  or  one  of  corrosive  sublimate  1  :  3000.  The  puncture  should  be 
made  with  a  straight  trocar,  one-eighth  of  an  inch  or  less  in  diameter,  pre- 
viously cleaned  by  heat,  and  it  should  be  made  evident  by  previous  percussion 
that  an  intestinal  coil  does  not  lie  directly  beneath  the  place  where  the  patient 
is  to  be  tapped.  Pressure  should  be  applied  by  a  swathe  to  the  abdominal 
walls  as  the  fluid  escapes.  If  the  mouth  of  the  trocar  becomes  obstructed  by 
floating  intestine,  a  change  in  the  direction  of  the  former  or  the  insertion  of 
an  aseptic  probe  will  remove  the  obstruction.  Fluid  may  be  allowed  to  escape 
until  the  flow  ceases,  in  which  case  the  trocar  is  to  be  removed.  A  strip  of 
adhesive  plaster  may  be  placed  over  the  opening,  some  oozing  from  which  is 
frequent  and  beneficial :  when  necessary  the  opening  may  be  closed  by  a  suture. 
Antiseptic  gauze  and  absorbent  cotton  may  be  placed  on  the  plaster,  and  the 
abdomen  tightly  swathed.  The  patient  should  then  remain  in  bed  for  a  few 
days,  after  which  time  he  may  be  allowed  to  sit  up. 

The  quantity  of  fluid  removed  at  one  puncture  may  be  as  high  as  ten 
quarts,  and  the  fluid  may  be  expected  to  so  reaccumulate  in  the  course  of  three 
weeks  that  a  further  tapping  becomes  necessary.  After  the  removal  of  the  fluid 
it  may  appear,  especially  in  women,  that  an  abdominal  tumor  is  present.  Such 
tumors  may  be  the  cause  of  the  ascites,  and  their  removal  by  laparotomy  may 
effect  a  cure. 

Inflammation  of  the  Peritoneum  ;  Peritonitis. 

Inflammation  of  the  peritoneum  is  acute  or  chronic,  circumscribed  or  dif- 
fuse, primary  or  secondary,  and  may  be  considered  under  the  one  or  the  other 
of  these  headings.  Of  chiefest  clinical  importance  are  the  acute  and  chronic 
varieties,  which  are  often  not  to  be  sharply  differentiated. 

Etiology. — It  has  been  found  convenient  in  the  consideration  of  the  causes 
of  peritonitis  to  discriminate  between  the  primary  and  secondary  varieties  of 
inflammation  of  the  peritoneum.  In  the  former  the  cause  is  obscure,  hence  it  is 
called  spontaneous  or  idiopathic;;  while  the  secondary  variety  is  the  i-esult  of 
obvious  causes  to  be  found  in  parts  covered  by  peritoneum.  The  value  of 
such  a  distinction  is  remote,  since  most  cases  of  peritonitis  belong  to  the  sec- 
ondary variety.  In  rare  instances,  however,  a  peritonitis  develops  suddenly, 
rapidly,  with  severe  symptoms  and  important  lesions,  after  exposure  to  cold  ; 
the  patient  dies,  and  no  other  lesions  than  those  of  the  peritoneum  are  found. 
Such  cases  are  sometimes  called  rheumatic,  and  the  occasional  development  of 
a  peritonitis  during  the  course  of  an  acute  articular  rheumatism  is  to  be  met 
Avith. 

Although  cases  sometimes  occur  where  a  primary  source  of  the  peritonitis 
is  undiscoverable,  the  tendency  of  pathological  researches  is  to  offer  a  reason- 
able explanation  of  the  secondary  nature  of  these  instances. 

The  importance  of  bacteria  in  the  etiology  of  peritonitis  is  well  recognized, 
and  the  search  for  bacteria  in  the  products  of  peritoneal  inflammation  shows 


900  DISEASES  OF  THE  PERITONEUM. 

that  no  single  variety  is  alone  concerned  in  the  inflammatory  process.  Not 
only  are  pyogenic  bacteria  found  in  the  exudation,  but  the  presence  of  other 
varieties  also  has  repeatedly  been  shown.  The  colon  bacillus  has  been  found 
with  such  frequency,  especially  in  cases  of  intestinal  origin,  that  its  presence  in 
the  exudation  has  even  been  regarded  as  of  diagnostic  importance  in  determin- 
ing the  place  of  origin  of  the  peritonitis.  Experiments  on  animals,  especially 
those  of  Grawitz,  Orth,  and  Reichel,  suggest  that  the  presence  of  bacteria 
alone  does  not  suffice  to  explain  the  origin  of  the  peritonitis,  but  that  the  asso- 
ciation of  other  factors  is  necessary,  as  traumatism,  chemical  and  mechanical 
irritants,  pre-existing  disease  (ascites,  heart  disease,  fibrous  hepatitis),  which 
interfere  with  the  absorbing  powers  of  the  peritoneum. 

A  distinction  may  thus  be  drawn  between  a  simple,  bland  peritonitis  and 
an  infectious,  bacterial,  septic  peritonitis.  The  former  may  be  caused  by 
trauma  alone,  the  outpoured  contents  of  a  ruptured  ovarian  cyst,  or  by  the 
twisting  of  the  pedicle  of  a  pedunculate  tumor,  as  a  cystoma  or  a  fibro-myoma. 

The  septic  variety,  on  the  contrar}',,  is  that  caused  by  the  association  of  bac- 
terial infection,  traumatic  or  chemical  irritation,  and  a  peritoneal  lesion.  The 
presence  of  solid  material  absorbed  with  difficulty,  as  faeces  and  blood-clots, 
favors  the  bacterial  influence.  Such  bacteria  may  be  admitted  directly  into 
the  peritoneal  cavity  from  parts  covered  by  peritoneum  and  communicating 
with  the  surfaces  of  the  body,  as  the  gastro-intestinal  canal  and  the  digestive 
glands,  the  genito-urinary  apparatus,  and  subcutaneous  abdominal  wall.  They 
may  enter  through  open-mouthed  Fallopian  tubes  or  obtain  passage  through  an 
adherent  diaphragm  from  the  pulmonary  surface.  It  is  probable  that  the  infect- 
ious bacteria  may  reach  the  peritoneal  cavity  from  more  or  less  remote  points 
through  the  circulating  blood  or  lymph.  The  occurrence  of  peritonitis  in 
diphtheria,  erysipelas,  acute  articular  rheumatism,  pneumonia,  and  cerebro- 
spinal meningitis  may  be  thus  explained  in  the  absence  of  obvious,  immediate, 
exciting  causes. 

Since  inflammation  of  the  peritoneum  usually  starts  from  a  pathological 
process  in  some  organ  of  the  abdomen,  and  becomes  extended  to  the  adjacent 
peritoneum,  and  thence  to  remote  parts  of  the  peritoneum,  it  is  important  to 
appreciate  the  local  causes  of  peritonitis.  These  are  found  oftenest  in  the 
alimentary  and  genital  tracts.  Wounds  of  the  stomach  and  intestines  from 
without  and  from  within,  perforating  ulcers  and  cancer,  typhoid  and 
dysenteric  ulcers,  perforating  appendicitis,  strangulated  and  invaginated 
intestine,  are  causes  to  be  found  in  the  gastro-intestinal  canal.  Puerperal, 
gonorrhoeal,  and  menstrual  infection  may  be  extended  to  the  peritoneum 
through  the  Fallopian  tubes  or  through  the  lymph- vessels.  The  gonor- 
rhoeal lymphadenitis  of  an  inguinal  lymph-gland  may  serve  as  the  starting 
point  of  a  general  peritonitis,  as  may  the  typhoid  necrosis  of  an  ileo-cajcal 
lymph-gland.  Uterine  and  ovarian  tumors  are  a  frequent  cause  of  a  circum- 
scribed peritonitis,  and  the  latter  especially,  in  consequence  of  a  rupture  or 
twist,  may  cause  a  general  peritonitis.  Inflammation,  perforation,  and  rup- 
ture of  the  bladder  and  abscess  of  the  kidney  are  causes  proceeding  from  the 
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urinary  tract.  Injuries,  abscess,  and  echinococci  of  the  liver,  inflammation  of 
the  gall-bladder,  with  or  without  calculi,  and  inflammation  of  the  pancreas 
are  occasional  causes  of  peritonitis.  Infective  necrosis,  abscesses,  and  tumors 
of  the  spleen  are  also  to  be  included  among  the  local  causes.  A  suppurative 
pleurisy  or  pericarditis  may  become  extended  to  the  peritoneum  through  con- 
tinuous tissues,  as  may  an  erysipelas  of  the  abdominal  wall  or  an  infective  inflam- 
mation of  the  navel  in  the  new-born  child.  A  foetal  peritonitis  sometimes 
occurs,  attributed  to  syphilis,  and  Tolraatschew  reports  a  case  of  peritonitis  in 
a  child  three  days  old  from  a  softened  gumma  of  the  bowel. 

The  local  cause  of  a  peritonitis  in  measles,  small-pox,  and  intermittent 
fever  may  escape  recognition,  while  an  infectious  necrosis  of  the  spleen  in 
typhoid  or  relapsing  fever  and  a  slough  of  the  intestine  in  purpura  may 
account  for  the  peritonitis  which  sometimes  occurs  in  these  diseases. 

A  peritonitis  may  arise  as  a  complication  of  nephritis,  and  its  occurrence  in 
scarlet  fever  is  sometimes  attributed  to  a  concurrent  nephritis,  although  it  is 
becoming  more  probable  that  a  concurrent  acute  nephritis-  and  peritonitis  may 
result  from  the  same  infectious  cause. 

Peritonitis  in  acute  articular  rheumatism  maybe  the  result  of  an  infectious 
embolic  necrosis  in  some  structure  covered  with  peritoneum,  the  latter  being 
involved,  or  the  peritonitis  may  be  regarded  as  metastatic  in  the  same  sense 
that  the  arthritis  or  pericariditis  is  to  be  regarded  as  metastatic. 

Apart  from  injuries  and  operations,  the  most  frequent  local  causes  of  peri- 
tonitis are  to  be  found  in  the  gastro-intestinal  tract,  the  female  genitals,  and 
the  gall-bladder. 

The  following  table  is  prepared  to  show  in  brief  the  conspicuous  causes  of 
peritonitis  : 

Traumatism. 

Falls,  blows,  wounds,  or  operations,  especially  tapping,  laparotomy,  Hthot- 
rity,  and  litholapaxy,  gynaecological  and  obstetrical  explorations  and  operations. 

Pathological  Processes  in  the 

^  Gastritis,  corrosive  and  phlegmonous. 
Corrosive  ulcer  of  the  stomach  and  duodenum. 
Typhoid,  tubercular,  and  dysenteric  ulcers. 
Appendicitis. 

Acute    intestinal    obstruction  (strangulation, 

invagination). 
Cancer  of  the  stomach  and  intestines. 
Perforation  from  foreign  bodies. 


Gastro-intestinal  canal 


Biliary  tract 


1 


^  Abscess 
Fibrous  hepatitis 
Cancer 
Echinococcus 


>  of  the  liver. 


Inflammation,  r  calculous  and  \  of  the  gall- 
ic Perforation,    \     cancerous,    i  bladder. 
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Pancreas 


Inflammation. 
Abscess. 
I  Cyst. 
Cancer. 


r  Abscess. 

Spleen  -l  Necrosis  (typhoid,  relapsing  fever,  and  pysemia). 

I  Cancer. 


Inflammation  of  uterus,  tubes,  and  ^ 

ovaries  (puerperal,  gonorrhoeal). 
Infectious  menstrual  fluid  from  the 
tubes. 

Tumors  of  uterus  and  ovaries  (twisted  )>  genital. 

pedicle  and  ruptured  cysts), 
Gonorrhoeal  lymphadenitis. 
Ectopic  gestation, 
Hsematomata  and  haematosalpinx. 
Cysts,  ^ 
Cancer  of  bladder,     V  urii 
Cancer  of  kidney,  J 


Genito-urinary  apparatus , 


mary. 


Vascular  apparatus 


Contiguous  parts 


Aneurism  of  aorta. 

Dilated  and  ruptured  lymphatics  and  lacteals. 

Extension  of  suppurative  pleurisy  and  peri- 
carditis. 

Tuberculosis  of  spine  and  pelvic  bones. 
Erysipelas  of  the  abdominal  parietes. 
Gangrene  of  the  navel. 


Infectious  Diseases. 

Measles,  scarlatina,  variola,  intermittent  fever,  acute  rheumatism,  tubercu- 
losis, haemorrhagic  purpura,  scurvy,  nephritis,  congenital  syphilis. 

Morbid  Anatomy. — In  the  early  stages  of  acute  peritonitis  the  subperito- 
neal blood-vessels  are  injected  and  minute  haemorrhages  are  seen.  The  peri- 
toneum becomes  opaque,  its  surface  velvety  and  lustreless.  Soft,  yellow, 
fibrinous  membranes  adhere  to  the  surface  or  unite  opposed  surfaces.  These 
adhesions  may  resemble  the  threads  of  a  spider's  web  or  may  form  thick, 
curdy  masses.  A  liquid  exudation  soon  makes  its  appearance  in  the  dependent 
portions  of  the  peritoneal  cavity,  and  may  vary  in  quantity  from  a  few  ounces 
to  several  quarts.  It  is  more  thin,  yellow,  and  transparent  (serous),  or  thicker 
and  more  o])aque  (purulent),  or  red  from  the  presence  of  red  blood-corpuscles 
(hsemorrhagic). 
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The  hsemorrhagic  exudation  occurs  rather  in  tubercular  or  cancerous  peri- 
tonitis or  in  cases  of  scurvy. 

When  the  peritonitis  is  the  result  of  the  perforation  of  the  digestive  canal, 
the  exudation  is  thin,  opaque,  greenish-gray,  of  an  extremely  offensive  odor. 
A  faecal  odor  may  also  be  present  in  the  purulent  exudation  which  has  remained 
for  some  time  in  contact  with  the  large  intestine,  although  there  be  no  perfora- 
tion of  the  bowel.  Gas  also  is  present  in  the  superjacent  parts  when  the  peri- 
tonitis is  the  result  of  a  perforation  of  the  gastro-intestinal  canal. 

At  the  outset  of  most  cases  of  peritonitis  the  alterations  are  circumscribed 
in  accordance  with  the  local  origin,  and  may  remain  so  throughout.  As  the 
inflammation  extends  the  peritonitis  tends  to  become  general.  Even  in  gen- 
eral peritonitis  the  exudation  gravitates  toward  the  dependent  parts,  as  the  pel- 
vis and  loins,  or  lies  between  intestinal  coils  and  remains  fixed  by  the  adhesions. 
In  either  general  or  circumscribed  peritonitis  the  stomach  and  intestines  become 
distended,  sometimes  enormously,  with  gas ;  their  walls  become  cedematous  and 
friable ;  the  peritoneum  is  readily  torn  and  is  easily  stripped  from  the  muscular 
coat. 

Symptomatology. — The  symptom  usually  announcing  the  onset  of  an 
acute  peritonitis  is  pain.  This  may  be  preceded  by  a  chill,  but  is  generally 
sudden  and  unexpected,  especially  in  peritonitis  from  perforation,  when  it  may 
be  associated  with  a  tearing  sensation.  It  is  apt  to  be  intense,  and  is  piercing, 
cutting,  or  griping,  and  becomes  aggravated  on  motion  of  the  patient,  even 
from  breathing,  coughing,  or  vomiting.  It  is  excited  by  peristalsis  of  the 
bowels,  and  is  then  often  associated  with  the  sound  of  moving  air  or  liquid. 
The  patient  lies  upon  his  back,  often  with  the  knees  elevated,  and  dreads  any 
physical  examination  through  fear  of  an  exacerbation  of  the  pain,  which  may 
temporarily  diminish.  In  rare  cases  the  pain  maybe  slight  and  cause  no  com- 
plaint. It  is  most  severe  in  cases  of  peritonitis  from  perforation,  and  least 
idtense  in  puerperal  cases.  It  diminishes  with  the  progress  of  the  disease, 
especially  with  the  appearance  of  the  exudation. 

It  is  frequently  localized  at  the  outset,  and  such  localization  is  important 
in  the  usual  secondary  peritonitis,  as  directing  attention  to  the  seat  and  nature 
of  the  disease  to  which  the  peritonitis  owes  its  origin.  It  is  often  referred  to 
a  point  remote  from  its  place  of  origin,  usually  to  the  vicinity  of  the  navel, 
but  its  actual  place  of  origin  is  often  determined  by  the  complaint  of  tender- 
ness, often  extreme,  on  palpation  and  on  vaginal  or  rectal  examination.  Both 
pain  and  tenderness  tend  to  spread  with  greater  or  less  rapidity  as  the  origin- 
ally local  peritonitis  tends  to  become  general,  being  most  severe  along  the  line 
of  advance. 

Vomiting  usually  takes  place  soon  after  the  pain  is  felt,  although  it  may  be 
the  first  symptom.  It  is  apt  to  persist  throughout  the  disease.  At  first  the 
contents  of  the  stomach  are  expelled ;  then  a  bile-stained  fluid  is  ejected  ;  and 
finally  the  so-called  fsecal  vomit  is  likely  to  appear.  The  last  is  the  homog- 
eneous yellow,  offensive  contents  of  the  small  intestine,  which  enter  the  stomach 
in  the  later  stages  of  the  disease  through  an  incompetent  pylorus.    The  vomit- 
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ing  is  readily  excited  by  the  entrance  into  the  stomach  of  food  or  drink,  even 
in  small  quantity,  or  by  enemata.  A  sensation  of  nausea  is  likely  to  be  con- 
stant, and  is  associated  with  more  or  less  belching. 

When  the  peritonitis  affects  the  upper  part  of  the  abdomen,  especially  the 
surface  of  the  diaphragm,  hiccough  may  be  obstinate,  and,  if  it  occur  early, 
may  prove  most  distressing  as  an  aggravating  cause  of  pain. 

Abdominal  distension  is  the  next  important  early  symptom  of  acute  perito- 
nitis, and  may  be  present  within  a  few  hours  after  the  incipient  pain,  imme- 
diately following  which  the  abdominal  muscles  near  the  seat  of  the  pain  are 
firmly  contracted,  and  the  abdominal  wall  even  retracted.  The  distension 
results  from  the  gaseous  formation  and  accumidation  within  the  bowels,  the 
result  of  a  paresis  or  paralysis  of  the  muscular  coat  of  the  intestines.  It 
increases  with  the  progress  of  the  disease,  and  is  the  more  extreme  the  thinner, 
weaker,  and  more  flaccid  the  abdominal  muscles.  It  is  consequently  likely  to 
be  greatest  in  puerperal  peritonitis.  On  the  contrary,  it  is  less  well  marked  in 
men  with  powerful  muscles.  The  distension  may  become  so  great  that  the 
abdomen  becomes  dome-shaped,  projecting  above  the  thorax.  The  overlying 
skin  is  then  smooth  and  shining,  and  the  outlines  of  the  distended  coils  may  be 
seen.  The  diaphragm  is  forced  upward,  perhaps  as  high  as  the  third  rib.  The 
apex  of  the  heart  is  displaced  upward  and  outward,  and  may  be  foimd  in  the 
fourth  intercostal  space,  while  the  upper  border  of  cardiac  dulness  may  be 
found  at  the  third  rib.  The  lower  lobes  of  the  lungs  also  are  pushed  upward 
and  backward,  and  may  be  prevented  from  expanding.  The  liver  too  is  forced 
upward,  and  so  rotated  on  its  transverse  axis  that  the  upper  border  of  hepatic 
dulness  is  not  only  as  high  as  the  third  rib,  but  its  area  is  considerably  dimin- 
ished, and  may  even  be  wholly  lost.  As  the  peritonitis  progresses  the  gaseous 
distension  may  diminish,  and  be  replaced  to  a  certain  extent  by  the  fluid  exu- 
dation, which  first  makes  its  appearance  in  the  pelvis  and  flanks. 

The  mental  condition  of  the  patient  at  the  outset  is  one  of  suffering  and 
anxiety.  The  intelligence  often  remains  unaffected  till  death,  which  often  takes 
place  without  warning  or  may  be  preceded  by  mild  delirium  or  by  stupor. 

In  peritonitis  from  perforation  into  the  normal  peritoneal  cavity  symp- 
toms of  collapse  quickly  follow  the  initial  pain.  The  eyes  become  sunken, 
the  nose  pinched,  the  face  and  extremities  cold,  the  voice  husky,  and  the  pulse 
rapid  and  feeble,  perhaps  not  to  be  counted.  These  symptoms  may  also  occur, 
although  later  and  more  gradually,  in  peritonitis  without  perforation  or  when, 
the  rapid  progress  of  the  peritonitis  is  limited  by  adhesions. 

The  pulse  early  becomes  rapid,  small,  and  weak.  While  the  peritonitis  is 
circumscribed  it  may  remain  near  100  beats  in  the  minute,  but  as  the  perito- 
nitis becomes  general  it  rises  to  130  or  140,  and  may  become  imperceptible. 

The  respiration  is  rapid  and  superficial,  30  to  40  a  minute.  It  is  made 
difficult  by  the  ascent  of  the  diaphragm,  the  compression  of  the  lower  lobes 
of  the  lungs,  and  the  enfeebled  action  of  the  heart.  It  is  soon  painful  from 
the  sensitiveness  of  the  nerves  of  the  inflamed  peritoneum  covering  the  dia- 
phragm and  the  anterior  wall  of  the  abdomen. 
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The  temperature  has  no  constant  range.  It  is  usually  to  be  found  between 
100°  and  103°  F.,  but  may  be  lower  in  serious  cases,  even  subnormal  in  col- 
lapse, and  in  rare  instances  shortly  before  death  a  temperature  of  110°  F.  or 
more  may  occur.  There  may  be  slight  daily  variations,  or  the  evening  tem- 
perature may  be  two  or  three  degrees  higher  than  that  of  the  morning. 

The  tongue  at  the  outset  is  moist  and  covered  with  a  thin  white  coat. 
Later  it  becomes  dry  and  the  surface  brown  and  cracked. 

There  is  no  appetite,  and  food  is  often  quickly  regurgitated,  either  in  small 
quantity  or  after  a  lapse  of  hours  in  large  amounts  and  apparently  undigested. 

The  bowels  are  usually  constipated  from  paralysis  of  the  muscular  coat, 
although  the  paralysis,  as  suggested  by  Bauer,  is  not  universal,  since  the  pres- 
ence of  fecaloid  vomiting  indicates  the  existence  of  peristalsis  in  the  small 
intestine.  Loose  dejections  may  be  present  in  the  early  stages  of  peritonitis 
from  peritoneal  irritation,  and  diarrhcea  may  occur  in  the  later  stages  from 
associated  enteritis.    In  puerperal  cases  frequent  loose  dejections  are  the  rule. 

Micturition  is  likely  to  be  frequent  and  painful,  with  a  scanty  flow  of  urine 
when  the  peritoneal  coat  of  the  bladder  is  involved  in  the  inflammation.  Later, 
retention,  requiring  the  use  of  a  catheter,  may  occur  from  paresis  of  the  mus- 
cular coat  of  the  bladder  and  from  the  use  of  opium.  The  quantity  of  urine 
is  diminished.  This  secretion  is  dark-colored,  strongly  acid,  and  of  high  specific 
gravity.  A  trace  of  albumin  is  frequent.  Indican  is  present  in  large  quan- 
tity, and  may  be  shown  by  JalF6's  method  :  Equal  parts  of  urine  and  hydro- 
chloric acid  are  to  be  shaken  with  two  or  three  drops  of  fresh  concentrated 
solution  of  chloride  of  lime.  The  mixture  becomes  of  a  dark-blue,  even 
bluish-black,  color. 

On  palpation  of  the  abdomen  at  the  beginning  of  peritonitis  the  walls  are 
tense  and  resistant ;  as  the  abdomen  becomes  distended  the  tension  persists,  but 
the  resistance  diminishes.  With  the  formation  of  a  fibrinous  exudation  a 
friction  is  sometimes  to  be  felt.  More  frequently  a  fluid  exudation  is  to  be 
determined  by  the  transmission  of  a  wave  of  fluctuation,  especially  at  the 
dependent  portions  of  the  abdomen.  That  fluctuation  may  exist,  it  is  neces- 
sary that  a  considerable  quantity  of  fluid  should  be  present  and  the  abdominal 
tension  slight.  Fluctuation  may  be  simulated  in  the  absence  of  any  consid- 
erable quantity  of  fluid  in  the  peritoneal  cavity  if  the  intestines  are  distended 
with  liquid  or  if  there  be  abundant  fat-tissue  or  fluid  in  the  abdominal  wall. 

Percussion  of  the  distended  abdomen  gives  a  clear  tympanitic  sound  in 
those  parts  where  the  distension  is  due  to  gas  in  the  intestines.  Considerable 
importance  has  been  attached  to  the  replacing  of  the  area  of  hepatic  dulness 
by  a  tympanitic  sound  as  evidence  of  a  perforation  of  the  stomach  or  intes- 
tine. This  sign  is  of  but  little  weight,  since  it  may  be  produced  by  the  inter- 
position of  intestine  between  the  liver  and  the  abdominal  wall,  and  by  the 
displacement  and  rotation  upward  and  backward  of  the  anterior  border  of  the 
liver  in  extreme  gaseous  distension.  If  the  liver  be  attached  to  the  abdominal 
wall  by  old  adhesions,  gas  cannot  enter  between  the  diaphragm  and  liver.  It 
is  also  important  in  the  appi-eciation  of  the  value  of  this  disappearance  of  liver 
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duiness  to  know  the  position  of  the  intestines  in  the  patient  during  health.  As 
the  peritoneal  exudation  becomes  fluid  or  the  intestines  become  distended  with 
liquid  contents,  the  percussion-note  becomes  dull  or  flat,  usually  in  the  depend- 
ent })ortions  of  the  abdomen.  If  the  dull  or  flat  sound  be  due  to  free  fluid, 
the  line  of  duiness  changes  with  the  position  of  the  body.  If  the  fluid  be 
encapsulated  by  adhesions,  the  dull  region  remains  fixed.  Absent  duiness  does 
not  indicate  failing  exudation,  since  the  latter  may  be  separated  from  the 
abdominal  wall  by  overlying  intestine  with  gaseous  contents. 

On  auscultation  of  the  abdomen  a  loud  gurgling  is  to  be  heard  as  the  con- 
tents of  the  intestines  are  moved.  A  friction  sound  may  also  be  heard  at 
times,  from  the  rubbing  against  each  other  of  the  inflamed  peritoneal  surfaces. 
This  rubbing  may  be  synchronous  with  the  respiratory  movements  or  may 
result  from  intestinal  peristalsis. 

The  course  of  acute  general  peritonitis  is  usually  rapid  and  unfavorable. 
Death  generally  takes  place  during  the  first  week  or  in  the  early  half  of  the 
second  week.  If  the  patient  survive  to  the  end  of  this  time,  the  disease 
tends  to  become  chronic.  Chronic  peritonitis  may  result  fatally  in  the  course 
of  weeks  or  months  by  a  progressing  wasting  and  exhaustion.  The  results 
of  chronic  peritonitis  may  remain  indefinitely  as  thickened  fibrous  patches 
and  plates,  with  associated  atrophy  of  the  spleen  or  liver.  Stricture  of  the 
intestine  with  symptoms  of  chronic  obstruction  may  result  from  the  thickened 
peritoneum.  Bands  and  cords  may  remain  as  permanent  fibrous  adhesions, 
which  may  impair  the  movement  of  the  intestines  or  produce  acute  strangula- 
tion. Such  adhesions  between  the  uterus,  tubes,  and  ovaries  may  cause  sterility 
or  ectopic  gestation,  and  interfere  with  intra-uterine  gestation  and  childbirth. 
These  adhesions,  and  especially  those  around  the  appendix  and  gall-bladder, 
may  favor  recurrent  attacks  of  localized  peritonitis. 

Diagnosis. — As  a  rule,  the  diagnosis  of  peritonitis  is  easily  made.  The 
presence  of  abdominal  pain,  vomiting,  tympany,  and  fever  gives  a  grouping 
of  symptoms  which  need  merely  the  evidence  of  the  exudation  to  be  regarded 
as  characteristic.  Difficulties  are  likely  to  arise  only  in  the  earliest  stage, 
when  sudden  and  unexpected  pain  and  vomiting  are  the  only  striking  symp- 
toms. These  may  be  due  to  the  various  forms  of  colic,  gastric,  intestinal, 
renal,  biliary,  and  uterine.  Gastro-intestinal  colic  frequently  has  a  well- 
defined  cause,  and  is  often  relieved  by  pressure.  Renal  colic  is  limited  to 
the  urinary  tract,  and  is  likely  to  be  associated  with  gravel,  calculi,  or  blood 
in  the  urine.  Biliary  colic  is  seated  near  the  gall-bladder,  which  is  often  to 
be  felt.  Jaundice  may  accompany  the  pain  or  gall-stones  may  be  found  in 
the  fseces.  Uterine  colic  is  associated  with  menstruation,  pregnancy,  or  a 
tumor,  and  the  pain  is  more  intermittent  than  in  peritonitis.  The  pain  of 
acute  intestinal  obstruction  may  closely  simulate  that  of  acute  peritonitis. 
The  former  is  to  be  excluded  rather  by  the  presence  of  a  probable  cause  of 
peritonitis.  In  obstruction  of  the  large  intestine  there  is  no  excess  of  indican 
in  the  urine,  as  occurs  in  acute  diff'use  peritonitis. 

In  rare  cases  pain  may  be  absent,  and  the  diagnosis  will  then  more  especially 
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depend  upon  the  presence  of  the  exudation.  It  is  to  be  remembered  that  a 
pregnant  uterus,  an  ovarian  tumor,  an  echinococcus  cyst,  and  a  full  bladder 
have  each  been  mistaken  for  a  peritonize  exudation. 

For  therapeutic  purposes  it  is  most  important  to  diagnosticate  the  cause  of 
the  peritonitis,  and  to  decide  whether  the  inflammation  be  circumscribed  or 
spreading.  The  cause  of  a  peritonitis  is  to  be  arrived  at  by  a  knowledge  of 
the  history  of  the  individual  case,  a  determination  of  the  seat  of  original 
tenderness,  and  a  knowledge  of  the  etiology  of  peritonitis. 

The  spreading  of  the  peritonitis  is  indicated  by  the  extension  of  the  pain 
and  tenderness,  the  advance  of  the  exudation,  and  is  often  to  be  determined 
only  by  vaginal  or  rectal  examination.  Additional  evidence  is  furnished  by 
the  persistence  or  increase  of  the  vomiting,  tympany,  and  symptoms  of 
collapse. 

Prognosis. — Acute  general  peritonitis  is  always  extremely  grave,  and  its 
result  depends  essentially  upon  the  cause  of  the  inflammation,  the  quality  of 
the  exudation,  and  the  associated  disease. 

Peritonitis  from  perforation  of  the  stomach  and  free  portion  of  the  intestine 
into  the  normal  peritoneal  cavity  is  almost  invariably  fatal.  Puerperal  peri- 
tonitis and  that  following  instrumental  abortion  are  not  infrequently  fatal, 
especially  when  the  exudation  is  abundant  and  rather  purulent  than  serous  or 
fibrinous.  Circumscribed  varieties  of  peritonitis  always  offer  a  more  favorable 
prognosis  than  the  diffuse  forms,  and  may  recover  under  medical  treatment, 
while  a  spreading  peritonitis  may  demand  the  most  radical  surgical  measures. 
The  cessation  of  vomiting  and  the  return  of  defecation  are  favorable  signs  in 
the  prognosis  of  the  individual  case. 

Treatment. — The  first  indication  in  the  treatment  of  peritonitis  is  to 
relieve  pain.  The  measures  employed  for  this  purpose  are  often  of  service  in 
circumscribing  the  inflammation,  thus  rendering  the  prognosis  more  favor- 
able. These  measures  consist  in  opium  internally  and  heat  or  cold  externally. 
The  dose  of  opium  taken  into  the  mouth  of  an  adult  should  be  1  grain  in  pill 
or  15  drops  of  laudanum,  or  the  same  quantity  of  the  deodorized  tincture  of 
opium.  It  should  be  repeated  every  hour  until  the  pain  is  relieved  or  toxic 
symptoms  are  manifested.  These  symptoms  are  contracted  pupils,  slow  respir- 
ation, and  stupor.  It  is  always  to  be  remembered  that  the  opium  is  not  given 
*  to  cure  the  peritonitis,  but  to  relieve  the  pain  ;  that  the  pain  usually  becomes 
lessened  without  drugs  as  the  exudation  becomes  more  abundant ;  and  that  the 
opium  is  absorbed  but  slowly  in  peritonitis.  It  is  customary  to  say  that  a 
patient  with  peritonitis  tolerates  more  opium  than  one  not  suffering  from  this 
disease.  This  tolerance,  however,  only  applies  to  opium  or  its  preparations 
taken  by  the  mouth.  Subcutaneous  injections  of  morphine  act  with  great 
rapidity,  and  their  eff'ect  prevails  for  several  hours  after  their  administration. 
It  is  therefore  unwise  to  continue  the  frequent  use  of  opium  by  the  stomach 
in  increasing  doses  until  stupor  appears,  as  a  large  quantity  of  unabsorbed 
opium  may  then  be  present  in  the  stomach  or  intestine.  When  the  pain  is 
relieved  the  dose  of  opium  should  be  continued  only  at  such  intervals  as 


908  DISEASES  OF  THE  PERITONEUM. 

will  ensure  freedom  from  pain.  If  in  consequence  of  persistent  vomiting  the 
opiate  be  not  I'etained  in  the  stomach,  subcutaneous  injection  of  one-fourth- 
grain  doses  of  morphine,  or  opiated  or  morphinated  rectal  suppositories, 
should  be  used. 

Heat  is  usually  preferred  to  cold  as  a  local  application  by  the  patient.  It 
may  be  applied  as  flaxseed  poultices,  not  too  large  and  not  so  thick  as  to  be 
burdensome.  In  case  of  associated  meteorism  a  teaspoonful  or  two  of  equal 
parts  of  sweet  oil  and  oil  of  turpentine  may  be  smeared  over  the  inner  sur- 
face of  the  poultice  before  it  is  placed  on  the  abdomen.  If  the  poultice  be 
uncomfortable  on  account  of  its  weight,  turpentine  stupes  may  be  used  in  its 
place.  Both  poultices  and  stupes  are  to  be  covered  with  oiled  silk  or  some 
other  non-conductor  of  heat  and  moisture  :  a  folded  newspaper  even  may  thus 
serve  a  useful  purpose. 

Heat  may  also  be  applied  in  a  rubber  bag  filled  with  hot  water.  The 
latter  method  is  useful  chiefly  in  cases  of  circumscribed  peritonitis  in  the 
flanks  or  subthoracic  regions,  where  the  weight  of  the  bag  and  its  contents  are 
not  inconvenient.  Care  should  be  taken  that  the  heat,  however  applied,  should 
not  be  so  extreme  as  to  burn  the  skin. 

Cold  will  sometimes  prove  more  agreeable  than  heat.  It  is  most  conve- 
nienth'  applied  to  the  abdomen  as  ice  broken  into  small  bits  and  placed  in  a 
rubber  bag,  or  mixed  with  linseed  meal,  forming  an  ice-poultice.  In  the  latter 
case,  or  where  cracked  ice  is  wrapped  in  a  folded  cloth,  care  should  be  taken  to 
collect  the  water  resulting  from  the  melting  of  the  ice  in  some  suitable  absorb- 
ent, as  a  woollen  or  cotton  cloth. 

Vomiting  may  be  relieved  by  the  subcutaneous  injection  of  morphine,  aided 
by  pellets  of  ice  taken  into  the  stomach,  or  by  teaspoonful  doses  of  hot  water 
or  coffee,  or  by  denying  all  food  and  drinks.  Even  if  no  considerable  quantity 
of  liquid  be  swallowed,  vomiting  may  persist,  the  intestinal  contents  being 
forced  into  the  stomach  through  an  insufficient  pylorus  by  the  pressure  of  the 
tymjjanitic  intestines  or  by  a  reversed  current  produced  by  the  contraction  of 
the  wall  of  the  upper  portion  of  the  bowel,  forcing  the  intestinal  contents 
against  a  lower  segment  obstructed  by  paralysis  or  compression.  Kussmaul 
claims  great  relief  in  such  cases  by  siphdnage  of  the  contents  of  the  stomach 
through  an  elastic  tube. 

Hiccough  may  also  be  relieved  by  subcutaneous  injections  of  morphine  and  ' 
by  the  internal  administration  of  ice.    If  it  prove  unusually  distressing  and 
enfeebling,  occasional  whiff's  of  ether  or  chloroform  may  diminish  its  intensity. 
Five  to  ten  grains  of  phenacetin  or  of  antifebrin  have  proved  efficient  in  con- 
trolling this  symptom. 

Meteorism  may  prove  one  of  the  most  obstinate  symptoms,  especially  when 
unrelieved  by  external  applications  of  turpentine.  Lavage  of  the  stomach 
may  relieve  the  distension  of  the  upper  portion  of  the  abdomen,  and  rectal 
injections  of  tepid  or  cold  water  may  empty  a  distended  colon.  The  interme- 
diate portion  of  the  bowel  will  be  relieved  but  little  by  eitker  of  these  methods. 
The  passage  of  a  soft  catheter  or  tube  into  the  rectum  will  frequently  favor  the 
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expulsion  of  a  certain  quantity  of  gas.  In  extreme  cases,  however,  recourse 
must  be  had  to  frequent  punctures  of  the  distended  bowel  with  a  small  hollow 
needle.  The  danger  of  extravasation  or  the  escape  of  gas  into  the  peritoneal 
cavity  when  this  measure  is  employed  is  comparatively  slight. 

Constipation  which  is  unrelieved  by  rectal  enemata  should  be  left  untreated, 
except  early  in  those  cases  of  peritonitis  of  puerperal  or  operative  origin  where 
intestinal  causes  may  be  excluded.  The  use  of  laxatives  or  cathartics  in  peri- 
tonitis of  intestinal  origin  where  perforation  or  mechanical  obstruction  exists 
has  frequently  been  immediately  followed  by  a  rapidly  fatal  result. 

The  diet  in  peritonitis  should  be  of  the  blandest  sort.  The  patient  often 
rebels  at  the  thought  of  food,  since  his  experience  soon  teaches  him  that  it  is 
not  likely  to  be  retained.  It  should  consist  mainly  of  milk,  either  hot  or 
cold,  peptonized  or  diluted  with  lime-water.  Aerated  saline  waters,  as  Seltzer, 
Apollinaris,  Vichy,  or  carbonic-acid  water,  may  be  used  instead  of  lime-water, 
although  they  are  often  objected  to  from  the  presence  of  the  gas.  Some  patients 
prefer  them  as  fresh  as  possible,  while  others  object  to  swallowing  them  unless 
the  gas  has  first  been  allowed  to  escape. 

Alcoholic  stimulants  are  demanded  in  the  later  stages  of  peritonitis,  and 
may  be  given  as  spirit,  dry  champagne,  or  sherry,  diluted  with  water  or  milk 
as  the  patient  may  prefer. 

Of  late  years  attention  has  been  drawn  to  the  use  of  saline  laxatives  in 
acute  peritonitis,  principally  in  consequence  of  the  experience  of  Tait  in  the 
treatment  of  peritonitis  following  surgical  operations.  This  surgeon  thinks 
opium  harml'ul  in  such  cases,  and  advocates  the  early  use  of  saline  cathartics 
in  hot  water,  rather  to  avert  than  to  cure  peritonitis.  Seltzer  {Phila.  Med. 
News,  1891,  Iviii.  26)  states  that  this  treatment  was  recommended  by  Aber- 
nethy  in  1830  when  threatening  peritonitic  symptoms  follow^ed  the  operation 
for  adherent  omental  hernia. 

The  use  of  salines  has  also  been  advocated  for  many  years  in  the  treatment 
of  puerperal  peritonitis,  having  been  introduced  by  Seyfurt.  It  was  based 
upon  the  observation  that  in  these  cases  the  onset  of  a  profuse  diarrlicea  was 
followed  by  a  diminution  of  pain,  tympany,  and  fever.  Even  in  the  operative 
cases,  however,  it  is  recognized  that  the  saline  treatment,  to  be  of  value,  must 
be  employed  early,  before  there  is  much  abdominal  distension  or  excessive 
vomiting,  while  in  severe  cases  of  acute  puerperal  septicaemia  diarrhoea  is  caused 
with  difficulty,  and,  if  produced,  is  of  but  little  benefit.  In  suitable  cases  of 
beginning  peritonitis  of  non-intestinal  origin  the  published  evidence  warrants 
a  trial  of  the  saline  treatment.  The  administration  of  a  teaspoonful  of  Epsom 
salts  or  a  Seidlitz  powder  every  two  hours  until  the  bowels  are  moved  mav  be 
tried.    If  no  relief  follow,  the  treatment  with  ()j)ium  should  be  resorted  to. 

The  measures  above  recommended  relate  simply  to  the  medical  treatment 
of  acute  peritonitis,  and  are  intended  to  apply  only  to  the  early  stages  of  the 
disease,  when  there  is  hope  that  the  peritonitis  may  become  circumscribed. 

In  all  cases  of  spreading  peritonitis  with  urgent  symptoms,  whatever  may 
be  the  cause — which  is  often  not  to  be  ascertained  with  any  degree  of  certainty — 
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surgical  treatment  is  that  which  offers  the  most  hope.  The  eflbrts  at  circum- 
scribing tlie  peritonitis  are  frequently  to  be  regarded  as  leading  to  an  eventual 
surgical  operation,  which  offers  a  more  favorable  outlook  the  more  the  inflam- 
mation is  limited  to  the  part  of  the  peritoneal  cavity  exposed  by  the  surgeon's 
knife. 

Chronic  Peritonitis. 

Like  acute  inflammation  of  the  peritoneum,  the  chronic  variety  may  be 
both  circumscribed  and  diffuse.  Either  of  the  latter  varieties  may  be  the  result 
of  the  acute  form  or  they  may  be  latent  from  the  outset.  In  the  former 
instance  it  is  manifested  rather  by  a  protracted  convalescence  from  acute  peri- 
tonitis than  by  any  marked  characteristic  signs.  The  symptoms  of  the  acute 
stage  gradually  diminish  in  severity  until  more  or  less  complete  recovery  takes 
place.  This  recovery  is  more  complete  in  the  case  of  the  circumscribed  than 
in  that  of  the  diffuse  variety.  Even  in  the  former  instance  the  absence  of 
complete  recovery  may  be  indicated  by  localized  pain  associated  with  disturbance 
of  function  of  the  organ  whose  peritoneal  covering  is  conspicuously  affected. 
Chronic  constipation,  acute  intestinal  obstruction,  disturbances  of  menstru- 
ation, malpositions  of  the  uterus,  distention  of  the  gall-bladder,  with  occasional 
attacks  of  jaundice,  may  all  give  evidence  of  the  results  of  a  previous  attack 
of  acute  peritonitis. 

A  latent  attack  of  chronic  circumscribed  peritonitis  is  rather  discovered 
after  the  death  of  the  individual,  when  fibrous  adhesions,  patches,  and  plates 
may  be  found  between  and  upon  the  surface  of  the  abdominal  viscera  and  the 
neighboring  peritoneum.  Thus  the  liver  may  be  united  to  the  diaphragm, 
the  gall-bladder  to  the  omentum,  the  spleen  to  the  diaphragm  and  abdominal 
wall.  The  omentum  may  be  found  attached  to  the  pelvic  viscera  or  to  the 
peritoneum  of  the  pelvic  wall.  The  uterus,  ovaries,  and  tubes  may  be  united 
together  and  to  the  broad  ligament.  Loops  of  intestine  may  be  adherent  to 
each  other  or  to  the  peritoneum  covering  the  pelvic  organs  and  abdominal  wall. 
The  vermiform  appendix  may  be  buried  in  fibrous  tissue  or  be  displaced  above, 
below,  to  one  side,  and  be  firmly  attached  to  the  adjacent  peritoneum. 

In  chronic  diffuse  peritonitis  directly  continued  from  the  acute  attack  the 
absorption  of  the  exudation  is  protracted  :  not  only  are  fibrous  adhesions, 
often  of  extreme  density,  present  in  various  parts  of  the  abdominal  cavity, 
but  semi-fluid  or  partly  inspissated,  even  calcified,  exudations  may  also  be 
found  encapsulated  between  opposed  peritoneal  surfaces.  Such  exudations  may 
escape  through  perforations  into  the  intestine,  bladder,  or  abdominal  wall,  or 
may  serve  as  a  centre  from  which  a  recurrent  attack  of  acute  peritonitis 
proceeds. 

Of  late  years  especial  attention  has  been  directed  to  the  recognition  of  cases 
of  chronic  diflPuse  peritonitis  with  profuse  liquid  exudation  which  have  hitherto 
been  confounded  with  ascites  or  with  tuberculous,  cancerous,  or  sarcomatous 
peritonitis.  Galvagni,  Rehn,  Bauer,  Henoch,  Vierordt,  and  Leyden  have 
published  more  or  less  extensive  communications  on  the  subject,  and  substanti- 
ally agree  in  their  observations.  ^ 
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Etiology.— The  causation  of  this  affection  is  exceedingly  obscure.  Trau- 
ma, exposure  to  cold,  profuse  and  protracted  diarrhoea,  measles,  typhoid  fever, 
syphilis,  infection  from  a  vulvo-vaginal  catarrh,  have  been  mentioned  as  excit- 
ing or  predisposing  causes,  but  a  more  intimate  relation  than  that  of  sequence 
has  hardly  been  established. 

This  variety  of  chronic,  idiopathic,  or  essential  peritonitis  usually  attacks 
girls  after  the  age  of  three  years,  and  has  been  frequently  noticed  to  occur  at 
the  beginning  of  puberty.  It  is  not  unlikely,  as  suggested  by  Henoch,  that 
many  of  the  cases  of  supposed  peritoneal  tuberculosis  in  the  adult,  especially  those 
with  abundant  liquid  in  the  peritoneal  cavity,  may  belong  in  this  category. 

Symptoms. — The  patient  may  appear  in  excellent  health,  showing  no  loss 
of  flesh,  strength,  or  color  even  in  the  presence  of  extreme  abdominal  enlarge- 
ment, which  is  the  first  constant,  characteristic  symptom.  In  other  instances 
there  may  be  loss  of  appetite,  pallor,  and  progressive  emaciation.  There  is 
little  or  no  fever,  pain,  or  tenderness. 

The  abdominal  enlargement  increases  often  to  an  extreme  degree,  usually 
slowly,  in  the  course  of  months,  sometimes  in  the  course  of  a  few  weeks. 
There  may  be  occasional  variations  in  the  degree  of  enlargement  in  the  same 
case,  the  abdomen  being  now  smaller  and  again  larger,  without  any  corre- 
sponding change  in  the  general  symptoms  of  the  disease. 

The  physical  examination  of  the  abdomen  indicates  the  presence  of  free 
fluid  in  the  abdominal  cavity.  Such  fluid  is  either  serous,  sero-fibrinous, 
or  sero-purulent.  It  is  richly  albuminous,  thus  resembling  rather  an  exuda- 
tion than  an  effusion.  In  the  course  of  months  the  fluid  may  become  absorbed 
in  connection  with  continued  diarrhoea  or  marked  diuresis.  Palpation  of  the 
abdomen  may  then  reveal  dense,  rounded  masses  in  the  abdomen,  callous 
thickenings  of  the  peritoneum  covering  the  intestines,  omentum,  or  mesentery. 

Morbid  Anatomy. — In  a  case  reported  by  Hirschberg,  which  proved  fatal 
from  intercurrent  disease,  the  peritoneum  was  found  to  be  unaltered  except  over 
a  portion  of  the  colon,  where  it  formed  an  irregular  thickening  without  asso- 
ciated constriction  of  the  bowels.  In  another  lately  reported  by  Henoch 
laparotomy  was  performed,  and  the  peritoneum  was  found  studded  with  small 
nodules  presenting  the  gross  characteristics  of  tubercle.  The  microscopic 
examination  showed  neither  giant-cells  nor  tubercle-bacilli,  merely  fibrous 
and  granulation  tissue. 

Diagnosis. — Since  the  essential  characteristic  of  this  affection  is  disten- 
tion of  the  abdominal  cavity  with  fluid,  it  is  likely  to  be  confounded  with 
ascites  and  peritoneal  tuVjerculosis.  The  former  is  excluded  by  the  absence  of 
jaundice,  clay-colored  stools,  continued  gastro-entel'ic  disturbances,  itching 
skin,  and  haemorrhages. 

Peritoneal  tuberculosis  may  be  more  closely  simulated,  and  at  times  to  be 
ruled  out  with  difficulty.  There  is  no  evidence  of  tuberculosis  elsewhere  in 
the  patient  or  the  family.  The  emaciation  is  less  constant,  fever,  tenderness, 
and  pain  are  often  absent,  and  the  progress  of  the  abdominal  swelling  is  unat- 
tended with  the  frequent  signs  of  progressing  weakness.    The  advance  of 
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peritoneal  tuberculosis  is  more  rapid  than  that  of  this  variety  of  chronic 
peritonitis. 

Prognosis. — The  prognosis  is  favorable,  though  months  may  elapse  before 
the  abdominal  swelling  disappears. 

Treatment. — The  medical  treatment  consists  essentially  in  nourishing, 
easily  digested  food ;  tonics,  as  iron,  quinine,  arsenic,  saline  laxatives  in  case 
of  constipation,  and  diuretics.  But  little  relief  is  likely  to  result  from  local 
measures  designed  to  remove  the  fluid,  as  blisters  or  iodine.  Vierordt  claims 
that  benefit  was  derived  from  frictions  of  the  abdomen  with  gray  ointment, 
which  produced  a  marked  diuretic  action. 

Puncture  of  the  abdominal  wall  is  the  most  rational  form  of  local  treat- 
ment, and  has  proven  successful  in  certain  instances.  The  fluid  may  reaccum- 
ulate  and  repeated  punctures  become  necessary.  In  a  case  reported  by  Henoch 
more  than  double  the  quantity  was  drawn  at  the  third  puncture  than  at  the 
first.  The  abdomen  rapidly  refilled,  laparotomy  was  performed,  and  recovery 
soon  followed. 

Brief  allusion  may  be  made  to  two  rare  varieties  of  chronic  peritonitis  of 
more  anatomical  than  clinical  interest.  The  first  is  that  described  by  Fried- 
reich as  chronic  hsemorrhagic  peritonitis.  It  followed  repeated  punctures  for 
ascites.  The  visceral  and  parietal  peritoneum  was  covered  with  a  thick, 
granulated,  adherent  membrane ;  numerous  nodules  of  extravasated  blood 
were  found  between  the  layers  of  false  membrane. 

Werth  applies  the  term  pseudo-myxoma  peritonei  to  the  presence  of  the 
gelatinous  contents  of  a  ruptured  ovarian  cystoma  in  the  peritoneal  cavity. 
In  consequence  of  the  irritation  excited  by  this  material,  fibrous  adhesions 
are  formed  between  the  peritoneal  surfaces.  These  adhesions,  fibrous  and 
vascular,  traverse  the  gelatinous  substance,  holding  it  enmeshed.  Delicate 
fibrous  membranes  may  also  surround  bits  of  gelatinous  material,  which  thus 
become  attached  to  the  surface  of  the  intestine  as  polypoid  appendages. 

Tubercular  Peritonitis. 

A  distinction  is  sometimes  drawn  between  tuberculosis  of  the  peritoneum 
and  tubercular  peritonitis.  The  former  term  was  applied  to  the  presence  of 
miliary  tubercles  in  the  peritoneum,  the  latter  to  the .  coexistence  of  tubercles 
and  such  inflammatory  products  as  serum,  fibrin,  or  fibrous  tissue.  The  dis- 
tinction is  arbitrary  and  unnecessary.  Miliary  tubercles  are  now  regarded  as 
inflammatory  products  due  to  Koch's  bacilli  within  tissues,  and  there  is  no 
definite  dividing-line  between  tubercles  with  no  exudation  and  tubercles  with 
abundant  exudation, 

Etiolog-y. — Tubercular  peritonitis  is  to  be  regarded  as  almost  invariably 
secondary  to  tuberculosis  elsewhere  in  the  body.  It  may  occur  as  a  part  of  a 
genital  tuberculosis,  especially  in  the  female,  but  it  is  of  chiefest  importance 
when  its  symptoms  and  lesions  predominate  over  those  of  tuberculosis  else- 
where in  the  body.  It  is  then  to  be  practically  regarded  as  local,  although 
usually  extended  from  elsewhere. 
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Pribram  states  that  of  165  cases  of  peritoneal  tuberculosis  examined  after 
death,  87  were  attributed  to  intestinal  tuberculosis,  8  to  tubal  and  uterine 
tubei'culosis,  5  to  old  and  recent  bone-tuberculosis,  and  the  rest  to  pulmonary 
and  glandular  tuberculosis.  Konig  states  that  in  107  autopsies  of  tubercular 
cases  the  lungs  were  simultaneously  diseased  in  99  cases,  the  pleura  in  60,  the 
intestines  in  80,  the  ileo-peritoneal  glands  in  44,  the  spleen  in  40,  the  kidneys 
in  38,  the  liver  and  suprarenal  capsules,  each,  in  6  cases.  The  extension  of 
the  disease  to  the  peritoneal  cavity  thus  usually  takes  place  from  the  intestines, 
lungs  (through  mediation  of  the  pleura),  retro-peritoneal  lymph-glands,  and 
the  Fallopian  tubes.  Although  in  the  107  cases  7  per  cent,  were  females,  in 
131  cases  of  laparotomies  in  tubercular  peritonitis  92  per  cent,  were  females. 
According  to  Osier,  this  affection  is  most  common  between  the  ages  of  twenty 
and  forty,  and  it  is  rare  in  old  age.  Many  writers  refer  to  the  frequent  con- 
currence of  chronic  fibrous  hepatitis  and  tubercular  peritonitis,  the  former 
thus  being  regarded  as  a  predisposing  cause. 

Morbid  Anatomy. — The  tubercles  are  the  characteristic  feature  of  tuber- 
cular peritonitis.  The  associated  changes  vary  largely  in  accordance  with  the 
quantity  and  quality  of  the  exudation  and  with  the  extent  and  duration  of  the 
process. 

When  tubercular  peritonitis  is  part  of  an  acute  miliary  tuberculosis,  the 
peritoneum  in  general  will  be  studded  with  gray,  glistening,  translucent  gran- 
ules, smaller  than  a  pin-head  and  projecting  slightly  above  the  surface.  The 
peritoneum  otherwise  may  be  comparatively  unaltered — at  the  most,  perhaps, 
injected.  There  may  be  a  few  ounces  of  ckar  yellow  fluid  in  the  peritoneal 
cavity.  Similar  appearances  may  be  the  result  of  other  miliary  granules  than 
tubercles,  especially  small  fibromata.  In  all  doubtful  cases  it  is,  therefore, 
necessary  that  the  granules  should  be  examined  histologically.  Bacilli  should 
also  be  sought  for,  and  in  important  cases  the  negative  result  of  such  a  search 
should  be  supplemented  by  inoculation-experiments.  This  is  all  the  more 
necessary  since  there  are  fibrous  tubercles  not  to  be  distinguished  by  gross 
appearances,  and  even  by  microscopical  examination,  from  the  fibrous  nodules 
occurring  in  chronic  peritonitis.  The  more  the  tubercular  peritonitis  tends  to 
be  independent  of  a  general  tuberculosis,  and  the  more  it  represents  the  chief 
tubercular  changes  in  the  body,  the  more  conspicuous  are  the  alterations  of 
the  peritoneum  and  the  more  abundant  and  varied  is  the  character  of  the 
exudation. 

The  peritoneum  is  not  only  studded  with  tubercles  which  tend  to  become 
clustered  into  patches  and  nodules,  but  it  also  becomes  thickened,  injected, 
ecchymosed,  and  often  covered  with  a  layer  of  fibrin.  The  agglomerated 
tubercles  are  opaque,  either  grayish-white  or  yellow,  cheesy.  The  omentum 
may  be  shrivelled  into  a  dense  sausage-shaped  tumor  crossing  the  abdomen 
above  the  navel.  The  mesentery,  in  like  manner,  may  be  thickened  and  con- 
tracted, and  the  attached  small  intestine,  especially  when  united  by  adhesions, 
may  form  a  globular  mass  attached  to  the  spine. 

The  exudation  is  either  serous  or  fibrinous,  rarely  purulent,  though  not 
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infrequently  hfemorrhagic.  Its  quantity  is  greatest  in  the  absence  of  adhesions, 
which,  however,  ai-e  constantly  present  in  the  more  protracted  cases.  Fibrinous 
adhesions  are  a  part  of  the  sero-fibrinous  exudation,  and  not  infrequently  con- 
ceal the  underlying  tubercles.  They  may  even  encapsulate  the  liquid  exuda- 
tion, several  collections  of  which  may  thus  be  separated  from  each  other.  The 
fibrous  adhesions  serve  to  unite  firmly  the  peritoneal  surfaces  to  each  other,  and 
tubercles  may  be  found  within  them.  They  may  be  so  voluminous  and  dense 
as  to  be  mistaken  for  cancerous  or  sarcomatous  growths  when  the  abdomen  is 
palpated.  They  may  be  felt  as  indurated  masses  or  as  bands  and  cords.  In 
their  presence,  and  with  little  or  no  liquid  exudation,  the  abdominal  wall  may 
be  retracted  and  the  peritoneal  cavity  more  or  less  extensively  obliterated. 
With  the  circumscribing  of  the  liquid  exudation  the  outer  surface  of  the  intes- 
tine may  become  perforated,  and  an  interchange  of  contents  take  place  between 
the  sac  and  the  intestine.  Intestinal  fistulse  thus  arising  may  be  continued 
through  the  abdominal  wall,  and  the  vermiform  appendix  may  be  found  at 
the  bottom  of  such  an  opening,  its  tip  being  free  and  movable. 

Circumscribed  tubercular  peritonitis  not  infrequently  exists,  limited  to  the 
peritoneal  surface  of  tubercular  ulcers  of  the  intestine,  or  to  the  pelvic  peri- 
toneum in  the  vicinity  of  tubercular  Fallopian  tubes,  or  to  the  under  surface 
of  the  diaphragm  in  connection  with  tubercular  pleurisy  or  pericarditis. 
Localized  tumors  may  thus  be  formed,  especially  in  the  pelvis  and  right 
iliac  fossa. 

Symptomatology. — The  chief  symptoms  of  tubercular  peritonitis  are 
abdominal  pain  and  tenderness,  general  abdominal  enlargement,  or  a  circum- 
scribed tumor,  and  fever.  The  onset  of  these  symptoms  may  be  sudden  and 
somewhat  violent,  or  so  gradual  that  the  enlarged  abdomen  first  attracts  atten- 
tion, and  the  tubercular  nature  of  the  process  may  first  be  discovered  when  the 
abdomen  is  opened  for  the  purpose  of  removing  a  supposed  ovarian  tumor. 
Periods  of  intermission,  with  recurrence  of  the  symptoms,  are  noticeable  in 
certain  cases. 

The  abdominal  pain  is  usually  slight,  and  is  then  associated  with  little  or 
no  tenderness.  It  may  be  wholly  absent,  or,  again,  may  be  severe  at  the  out- 
set and  accompanied  by  marked  tenderness.  When  present  it  may  be  circum- 
scribed or  diffuse. 

The  fever,  as  a  rule,  is  slight.  The  tegiperature  may  be  normal,  even  sub- 
normal for  a  long  time.  When  exacerbations  and  remissions  of  pain  and 
swelling  occur,  the  temperature  will  show  corresponding  variations. 

The  abdominal  enlargement,  when  present,  is  due  to  the  liquid  exudation 
or  to  meteorism,  or,  more  frequently,  to  both.  Its  degree  may  therefore  vary 
considerably  in  individual  cases,  and  from  time  to  time  in  the  same  case.  The 
quantity  of  liquid  may  be  very  large,  the  intestines  floating  in  it,  and  it  may 
remain  free,  with  distinct  fluctuation,  throughout  the  disease.  The  liquid  exu- 
dation tends  to  become  eventually  encapsulated  by  adhesions,  even  if  such  are 
lacking  at  the  outset.  Large  or  small  collections  of  fluid,  few  or  many,  may 
thus  be  circumscribed,  suggesting  single  or  multiple  cystic  tumors.    In  con- 
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nection  with  gaseous  distension  of  the  bowels  projecting  tumors  may  result, 
which  may  lie  above  or  below,  on  one  side  or  on  the  other,  and  which  remain 
fixed  when  the  position  of  the  patient  is  changed.  Such  tumors  are  rounded 
and  elastic,  and  are  not  to  be  confounded  with  the  resistant  thickenings  of  the 
abdominal  wall  or  the  sausage-shaped  contractions  of  the  omentum.  Rectal 
or  vaginal  examination  will  not  infrequently  reveal  an  indurated  condition  of 
the  pelvic  peritoneum  corresponding  to  that  to  be  felt  on  abdominal  palpation. 

The  more  abundant  and  dense  the  adhesions,  the  greater  the  probability  of 
digestive  disturbances,  manifested  by  loss  of  appetite,  nausea,  diarrhoea,  or 
constipation.  Symptoms  of  intestinal  obstruction  may  occur,  and  have  led  to 
a  laparotomy  for  their  relief. 

The  more  latent  and  gradual  the  onset  of  tubercular  peritonitis,  the  more 
prolonged  the  course,  which  may  extend  over  a  long  period  of  months.  There 
may  be  progressive  wasting  and  debility,  markedly  increased  in  those  cases 
where  intestinal  fistulse  are  established.  -Death  may  result  from  the  presence 
of  tubercle  in  other  organs  or  from  the  accession  of  a  perforating  peritonitis  to 
the  tubercular  peritonitis. 

Diagnosis. — The  difficulty  of  diagnosticating  tubercular  peritonitis  is  ap- 
parent when  it  is  remembered  that  in  the  majority  of  the  cases  where  this 
affection  has  been  found  at  a  laparotomy  the  diagnosis  of  some  other  affec- 
tion had  been  made.  Especially  has  it  been  mistaken  for  an  ovarian  cystoma 
or  for  some  abdominal  tumor  with  liquid  contents.  All  the  symptoms  may 
occur  in  chronic  peritonitis  of  non-tubercular  origin,  and  the  latent  course 
and  abundant  liquid  exudation  have  frequently  suggested  the  presence  of 
ascites. 

Most  important  points  in  making  a  diagnosis  are  a  consideration  of  the 
etiology,  and  the  exclusion  of  causes  of  ascites  and  abdominal  tumors.  Eti- 
ology is  more  important  than  exclusion.  Most  cases  of  subacute  and  chronic 
general  peritonitis  of  non-traumatic  origin  not  dependent  upon  antecedent 
acute  peritonitis,  and  not  attributable  to  cancer  or  sarcoma,  may  be  tubercular. 
They  probably  are  tubercular  if  there  be  antecedent  or  concurrent  pulmonary, 
intestinal,  genital  or  genito-urinary,  glandular,  or  osseous  tuberculosis.  The 
associated  presence  of  pleuritic  effusion  favors  the  view  of  the  tubercular 
nature  of  the  abdominal  process.  Most  important  in  the  diagnosis  is  the 
exclusion  of  the  causes  of  ascites  and  of  ovarian  cystoma,  abdominal  can- 
cer, or  sarcoma. 

Ascites  is  excluded  by  the  frequent  presence  of  a  certain  degree  of  abdom- 
inal pain  and  tenderness,  more  or  less  protracted  fever,  more  emaciation,  fre- 
quent indurations,  and  by  the  absence  of  jaundice,  gastro-intestinal  haemor- 
rhages, and  splenic  enlargement.  Ovarian  cystomata  are  to  be  eliminated  by 
the  rapidity  of  enlargement  and  by  the  more  rapid  and  more  profound  digestive 
disturbances  and  loss  of  flesh  and  strength.  Malignant  disease  of  the  abdo- 
men progresses  even  more  rapidly  than  tubercular  peritonitis,  and  is  likely  to 
be  secondary  to  malignant  disease  of  some  one  of  the  abdominal  organs,  whose 
functions  may  be  conspicuously  impaired. 
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Prognosis. — Although  a  fatal  result  is  to  be  anticipated  as  the  usual  out- 
come of  this  disease,  the  occasional  temporary  improvement  under  treatment, 
and  at  times  the  probability  of  a  spontaneous  improvement,  make  the  progno- 
sis less  definitely  grave.  Cases  are  recorded  where  the  exudation  in  supposed 
tubercular  peritonitis  has  disappeared,  in  one  instance  for  a  period  of  three 
years.  In  another  case  two  years  after  such  disappearance  the  patient  died  of 
general  tuberculosis,  while  in  a  case  mentioned  by  Pribram  a  year  and  a  half 
after  the  disappearance  of  the  exudation  laparotomy  was  performed  for  the 
removal  of  a  parovarian  cyst,  and  the  remains  of  the  tubercular  process  were 
found.  The  latter  proved  to  be  tubercular  by  microscopic  examination  and  by 
the  discovery  of  the  bacilli. 

The  results  of  laparotomy  of  late  years  have  apparently  made  a  favorable 
prognosis  the  rule.  Cures  have  been  claimed  in  70  to  80  per  cent,  of  the  cases 
operated  upon.  Within  the  past  three  years,  however,  doubt  has  again  become 
necessary  with  reference  to  the  curability  of  tubercular  peritonitis.  Spaeth, 
Lohlein,  Henoch,  and  Vierordt  have  called  attention  to  the  faulty  nature  of  the 
evidence  on  which  the  reported  cures  were  based.  That  such  a  claim  should 
be  definitely  established  it  is  necessary  that  the  granules  present  should  con- 
tain the  structure  of  tubercle  and  Koch's  bacilli,  or  produce  tubercle  when 
inoculated.  Such  absolute  evidence  has  only  been  rendered  possible  since 
Koch's  discovery  concerning  the  causation  of  tuberculosis.  Of  the  numerous 
cases  published  since  1882,  but  few  have  shown  the  evidence  necessary  to  per- 
mit them  to  be  accepted  as  cases  of  unquestionable  tubercular  peritonitis. 

Treatment. — The  treatment  is  essentially  constitutional  and  symptomatic. 
Rest,  nourishing  and  easily  digested  food  are  essential. 

Pain  is  relieved  by  opiates  and  fomentations,  constipation  by  laxatives, 
diarrhoea  by  opiates.  The  last  symptom  may  prove  of  benefit  in  diminishing 
the  abdominal  swelling  by  the  absorption  of  fluid  and  the  expulsion  of  gas. 

Clark  recommends  the  application  of  iodine  and  olive  oil,  7  to  30  grains 
of  the  former  to  an  ounce  of  the  latter,  to  be  applied  three  times  daily.  Vie- 
rordt favors  inunction  with  mercurial  ointment.  Pribram  prefers  gentle  fric- 
tion, once  daily,  with  green  soap  and  a  little  water :  the  navel  and  hairy 
parts  of  the  abdomen  are  to  be  avoided  :  the  skin  is  to  be  covered  with  oiled 
silk  or  thin  rubber  cloth  after  the  applications,  which  are  to  be  continued  until 
the  skin  becomes  hard  and  scaly.  Both  he  and  Vierordt  claim  that  under  such 
local  treatment  the  liquid  exudation  may  be  absorbed,  the  solid  masses  disap- 
pear, the  fever  subside,  and  the  appetite  improve.  Such  improvement  is 
likely  to  be  but  temporary. 

Puncture  of  the  abdomen  has  proved  efficient  when  there  was  abundant 
liquid  exudation,  and  may  need  to  be  repeated  several  times  in  consequence 
of  the  return  of  the  fluid. 

Laparotomy  is  the  most  favored  method  of  attempts  at  radical  treatment, 
and,  even  if  it  accomplishes  no  cure,  may  produce  rapid  relief,  extending  over 
a  pei-iod  of  years.  It  permits  the  more  complete  evacuation  of  the  fluid,  and 
may  lead  to  the  removal-  of  a  local  tubercular  process — e.  g.  the  tubercular 
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tubes.  If  the  chronic  peritonitis  be  simple  and  not  tubercular,  the  prospects 
of  speedy  relief  and  ultimate  cure  from  laparotomy  are  so  great  as  to  demand 
the  operation.  It  is  exploratory  in  the  first  instance,  and  may  prove  a  cure  of 
simple  peritonitis,  and  a  palliative,  to  say  the  least,  in  tubercular  peritonitis. 

Tumors  of  the  Peritoneum. 

Tumors  of  the  peritoneum  may  be  divided  into  those  which  proceed  from 
the  free  surface  and  those  which  grow  from  between  the  folds  of  the  omentum 
and  mesentery.  The  former  include  those  which  are  malignant,  producing -a 
cachexia — cancer,  endothelioma,  sarcoma,  malignant  adenoma  (papillary  cys- 
toma)— as  well  as  those  which  are  benignant,  producing  merely  mechanical  dis- 
turbances— cystic,  dermoid,  and  teratoid  tumors.  The  omental  and  mesenteric 
tumors  are  the  myxoma,  lipoma,  fibroma,  sarcoma,  hsemangioma,  chylangioma, 
and  cysts,  entero  cysts  and  serous-cysts. 

Those  tumors  which  are  deserving  of  especial  consideration  in  a  work  on  the 
practice  of  medicine  are  the  malignant  peritoneal  growths,  which,  for  clinical 
convenience,  may  be  described  under  the  term  of  peritoneal  cancer. 

Cancer  of  the  Peritoneum. 

Cancer  of  the  peritoneum  is  usually  a  disease  occurring  after  middle  life, 
and  is  sometimes  a  primary  growth,  though  usually  secondary  to  cancer  in 
organs  covered  by  peritoneum.  The  primary  tumor  is  usually  in  the  stomach 
or  intestine,  especially  in  the  csecum  and  large  intestine.  It  may  proceed  from 
the  ovaries  or  uterus,  from  the  kidney,  pancreas  or  gall-bladder,  or  suprarenal 
capsule.  It  may  also  originate  in  the  oesophagus  or  be  continued  from  the 
retroperitoneal  glands.  The  cancerous  growth  is  usually  continued  directly 
into  the  peritoneal  cavity,  or  it  makes  its  appearance  in  the  form  of  metastatic 
nodules. 

The  varieties  to  be  found  are  the  hard,  fibrous  ;  the  soft,  medullary ;  the 
pigmented,  melanotic ;  and  the  colloid,  hyaline.  The  last  mentioned  is  the 
most  often  found.  The  growth  is  rapidly  extended  from  the  starting-point  by 
continuous  and  discontinuous  growth  until  numbers  of  patches,  nodules,  and 
shapeless  masses  are  to  be  found.  Numerous  minute  granules  of  miliary  can- 
cer are  sometimes  to  be  seen,  closely  resembling  miliary  tubercles.  The  omen- 
tum and  mesentery  are  favorite  seats  of  the  cancerous  growth,  the  former 
sometimes  being  transformed  into  a  bulky  mass  of  tissue  weighing  many 
pounds.  The  peritoneum  near  the  navel  and  in  Douglas's  fossa  is  likely  to 
be  the  seat  of  the  growth,  the  latter  region  being  affected  even  before  exten- 
sive disease  has  made  its  appearance  elsewhere  in  the  peritoneum. 

Peritoneal  cancer  is  usually  associated  with  evidences  of  an  inflammatory 
exudation  or  with  a  dropsical  effusion.  In  cancerous  peritonitis  the  liquid 
exudation  is  frequently  hsemorrhagic,  while  in  cancerous  ascites  a  milky  fluid 
may  be  present  from  fatty  degeneration  of  the  cells  of  the  cancer.  Fibrous 
bands  and  threads  and  peritoneal  thickening  are  frequently  associated  with 
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the  caucerous  growth,  and  the  peritoneal  cavity  may  become  almost  entirely 
obliterated  by  the  numerous  adhesions. 

Symptoms. — Cancer  of  the  peritoneum  produces  no  characteristic  symp- 
toms. It  may  pursue  its  course  painlessly,  without  the  formation  of  tumors, 
and  first  be  recognized  after  death.  The  symptoms  connected  with  it  are 
rather  those  of  the  associated  peritonitis  and  ascites,  and  are  chiefly  of  a  me- 
chanical sort,  the  peritoneal  thickening  and  adhesions  producing  constipation 
and  colic.  The  obstructed  movement  of  the  bowels  may  result  in  meteorism. 
An  abundant  liquid  exudation,  whether  ascitic  or  peritonitic,  causes  the  dis- 
turbance of  respiration  and  circulation  mentioned  in  the  consideration  of  these 
subjects.  Fever  is  present  in  cancerous  peritonitis,  but  its  course  aud  range 
are  so  similar  to  that  of  tubercular  peritonitis  as  not  to  be  discriminated.  The 
longer  the  disease  continues  the  more  likely  to  arise  are  the  symptoms  of  ca- 
chexia, the  wasting,  pallor,  and  weakness. 

Symptoms  of  severe  hsemorrhage  may  result  from  the  rupture  of  the  ves- 
sels in  the  cancerous  masses,  or  symptoms  of  a  rapidly  progressing  peritonitis 
may  result  from  perforation  of  the  bowel  underlying  the  tumor. 

Palpation  often  makes  apparent  induration  or  tumors  in  various  parts  of 
the  abdomen,  either  resistant  or  floating  in  fluid.  The  quantity  of  fluid  may 
be  so  great  that  the  tumors  are  first  recognized  after  its  withdrawal.  In  this 
fluid  large  and  irregularly  shaped  cells,  usually  with  fatty  or  hyaline  contents, 
may  be  found.  Gelatinous  material  may  sometimes  be  aspirated,  in  which  a 
cancerous  or  sarcomatous  tissue  is  to  be  recognized.  A  rectal  or  vaginal  exam- 
ination is  especially  important  in  the  early  stage  of  peritoneal  cancer,  from  the 
frequency  with  which  the  pelvic  peritoneum  is  then  diseased. 

The  diagnosis  is  based  upon  the  recognition  of  tumors,  usually  movable 
and  associated  with  symptoms  of  preceding  disturbance  of  function  in  some 
one  of  the  organs  from  which  the  disease  has  proceeded.  It  is  confirmed  by 
the  recognition  of  cancerous  tissue  in  fragments,  which  may  be  removed  through 
a  trocar.  When  associated  with  ascites  the  tumors  may  be  first  recognized 
after  removal  of  the  fluid.  If  there  be  an  abundant  fluid  exudation  without 
tumor,  a  differential  diagnosis  between  peritoneal  cancer  and  tubercular  peri- 
tonitis may  be  impossible.  In  favor  of  cancer  would  be  a  more  rapid  progress 
with  a  greater  degree  of  cachexia,  while  in  favor  of  tubercular  peritonitis  would 
be  a  family  and  personal  history  of  tuberculosis,"  with  evidence  of  this  disease 
in  the  favored  parts  of  the  body,  as  the  lymph-glands,  the  lungs,  intestines, 
genitals,  and  bones. 

Prognosis. — The  outcome  is  fatal,  usually  in  the  course  of  weeks  or 
months,  since  it  commonly  represents  the  terminal  stage  of  visceral  cancer. 
The  progress  is  much  slower,  though  equally  fatal,  when  it  occurs  as  a  prim- 
ary affection.  A  rapidly  fatal  result  is  to  be  expected  when  perforation  or 
intraperitoneal  haemorrhages  occur  as  complications. 

Treatment. — There  is  but  one  consideration  in  treatment — viz.  the  patient^ 
comfort.  This  is  to  be  obtained  by  opium  for  the  relief  of  pain,  mild  laxa- 
tives to  control  constipation,  and  a  non-irritating  diet.    The  more  closely  the 
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symptoms  simulate  those  of  peritonitis,  acute  or  chronic,  the  more  nearly 
should  the  treatment  prescribed  for  these  alfections  be  followed.  If  the  peri- 
toneal fluid  be  sufficiently  abundant  to  produce  discomfort,  it  may  be  removed 
by  tapping,  especial  care  being  taken  to  avoid  puncturing  an  adherent  coil  of 
intestine.  The  fluid  will  soon  return,  and  the  more  frequent  the  tappings  the 
more  rapid  the  patient's  exhaustion.  Not  infrequently  the  cancerous  growth 
will  extend  into  the  abdominal  wall  along  the  track  of  the  trocar. 

Verminous  Parasites. 

Of  the  verminous  parasites  which  may  be  found  in  the  peritoneal  cavity,  the 
echinococcus  alone  is  of  practical  importance.  The  cysticercus  cellulosse  and 
pentastomum  denticulatum  have  been  found  in  rare  instances.  The  ascaris 
lumbricoides  is  sometimes  found,  usually  after  death,  in  cases  of  peritonitis 
from  perforation.  There  is  no  satisfactory  evidence  that  it  can  perforate  the 
intestinal  wall,  but  it  easily  makes  its  way  through  an  existing  hole.  A  cer- 
tain interest  is  to  be  attached  to  the  discovery  by  Winckel  of  the  filaria  san- 
guinis hominis  in  the  milky  fluid  withdrawn  from  the  abdomen  of  a  patient 
who  had  lived  in  Surinam. 

The  echinococcus  when  present  in  the  peritoneal  cavity  is  usually  also  found 
elsewhere,  especially  in  the  liver.  Hundreds  of  cysts  may  be  present  in  the 
omentum  and  mesentery,  forming  tumors  of  large  size.  Numerous  cases  of 
echinococci  in  the  pelvis  have  been  reported.  In  one  instance  two  hundred 
cysts  are  reported  to  have  been  spontaneously  discharged  through  the  perito- 
neum. The  disturbances  resulting  from  their  presence  are  due  chiefly  to  the 
size  of  the  tumor.  This  may  be  large  enough  to  interfere  with  respiration  or 
to  disturb  digestion.  In  the  pelvis  they  have  been  known  to  interfere  with 
childbirth  and  to  cause  retention  of  urine  and  constipation.  As  a  rule,  the 
resulting  tumor  increases  slowly,  without  pain  or  fever  and  with  no  dis- 
turbance of  the  general  health.  Rupture  of  the  cysts  and  discharge  of  the 
fluid  into  the  peritoneal  cavity  have  been  followed  in  a  number  of  instances  by 
peritonitis,  and  in  still  other  instances  by  urticaria.  Pex'foration  into  the  intes- 
tine or  vagina  may  be  followed  by  extensive  suppuration,  and  death  from  sep- 
ticaemia. 

The  tumor  is  rounded,  elastic,  fluctuating,  and  at  times  gives  rise  to  a  thrill 
on  percussion,  suggesting  the  quivering  of  jelly.  The  aspirated  fluid  is  pale, 
transparent,  of  a  specific  gravity  of  1006  to  1010.  It  contains  a  faint  trace 
of  albumin,  grape-sugar  in  minute  quantity,  and  abundant  chloride  of  sodium. 
Hooklets,  scolices,  or  portion  of  the  cyst-wall  may  be  found  in  the  sediment. 

Diagnosis. — The  tumor  may  be  mistaken  for  other  abdominal  tumors  and 
for  ascites.  It  resembles  ovarian  and  parovarian  cysts  in  its  slowness  of  growth 
and  absence  of  characteristic  symptoms.  As  a  pelvic  tumor  it  rarely  attains 
the  size  which  may  be  reached  by  these,  and  if  omental  or  mesenteric  it  occu- 
pies the  upper  abdomen  at  the  onset.  In  this  respect  it  resembles  the  pancre- 
atic cysts,  which  usually  have  a  more  distinctive  method  of  origin,  and  are 
associated  with  greater  digestive  disturbance  and  discomfort.    The  aspirated 
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fluid  may  be  absolutely  characteristic ;  the  thrill  is  less  significant,  is  often 
lacking,  and  may  be  present  in  ascites  and  in  ovarian  tumors. 

Treatment. — The  medical  treatment  of  intraperitoneal  echinococcus  ceases 
with  the  establishment  of  the  diagnosis.  Until  that  time  it  consists  merely  in 
the  attempt  to  relieve  symptoms. 


DISEASES  OF  THE  LIVER. 


By  REGINALD  H.  FITZ. 


Malformation. 

Deformities  of  the  liver  are  eitlier  congenital  or  acquired.  The  former  is 
usually  seen  as  the  lobulated  liver,  which  in  most  instances  is  to  be  attributed 
to  hereditary  syphilis.  Whatever  symptoms  it  may  give  rise  to  are  those 
resulting  from  a  chronic  fibrous  hepatitis,  under  which  head  they  will  be 
mentioned. 

Corset-liver  is  the  term  applied  to  the  acquired  malformation  of  the  liver 
most  often  found.  It  is  the  result  of  prolonged  pressure  from  some  sort  of  a 
waist-band.  It  is  usually  found  in  women,  though  sometimes  in  men  accus- 
tomed to  wear  tight  belts,  as  sailors. 

A  transverse  furrow  crosses  the  right  lobe,  dividing  it  into  two  unequal 
portions.  In  extreme  cases  the  furrow  is  deep,  and  the  compressed  portion  of 
liver  is  transformed  into  a  fibi-ous  band  in  which  the  liver  cells  have  largely 
disappeared  and  the  peritoneal  surface  is  thickened.  The  smaller  blood-ves- 
sels in  this  band  are  obliterated.  The  larger  vessels  are  prominent,  partly 
from  the  atrophy  of  the  intervening  pai-enchyma,  partly  from  the  dilatation 
of  veins,  lymphatics,  and  bile-ducts.  The  lower  peripheral  portion  of  the 
right  lobe  is  likely  to  be  rounded,  and  may  be  freely  movable  as  if  hinged. 
A  coil  of  intestine  may  lie  in  the  furrow  between  the  liver  and  the  abdominal 
wall. 

There  are  no  symptoms  resulting  from  this  deformity,  unless  it  may  some- 
what obstruct  the  flow  of  bile  from  the  gall-bladder,  and  thus  favor  the  form- 
ation of  gall-stone.  Jaundice  is  rare  in  consequence  of  the  deformity.  Striim- 
pell  asserts  that  in  extreme  cases  there  may  be  a  persistent  sense  of  pressure 
and  dragging  in  the  hepatic  region,  and  that  severe  pain,  vomitings  and  symp- 
toms of  collapse  may  follow  recurring  attacks  of  passive  congestion  of  the 
separated  portion  of  liver.  This  deformity  is  of  chief  importance  in  the 
suggestion  it  gives  of  an  abdominal  tumor,  especially  when  its  flatness  is 
separated  from  that  of  the  hepatic  region  by  a  tympanitic  intestine. 

The  obvious  treatment,  if  any  be  required,  is  the  removal  of  pressure  and 
the  relief  of  congestive  disturbances  by  rest  on  the  back  or  side,  and  the 
application  of  heat. 

Other  acquired  deformities  of  the  liver  may  result  from  the  pressure  of 
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tumors  or  of  the  ribs  in  spinal  curvature  :  no  characteristic  symptoms  are 
likely  to  result  from  such  pressure. 

Malposition. 

Displacements  of  the  liver  are  either  congenital  or  acquired.  The  former 
include  the  instances  of  transposed  organs  and  of  hernia  of  the  liver  through 
the  anterior  abdominal  wall  or  through  the  diaphragm.  In  these  cases  there  is 
no  necessary  disturbance  of  function. 

Acquired  displacements  of  the  liver  are  those  where  the  organ  lies  higher 
or  lower  than  normal.  The  former  results  from  the  pressure  of  an  abdom- 
inal lesion,  ascitic  fluid,  or  distended  intestine ;  the  latter  is  due  to  a  pleuritic 
eff'usion,  an  emphysematous  lung,  an  intrathoracic  tumor,  or  a  deformed  thorax. 
The  displacement  which  is  most  likely  to  be  associated  with  symptoms  of  dis- 
turbance is  the  wandering  or  movable  liver.  This  has  been  found  chiefly  among 
women,  and  especially  among  those  in  middle  life  who  have  borne  children. 
Its  occurrence  is  favored  by  a  lax  abdominal  wall,  muscular  strain,  and  tight 
lacing.  That  the  liver  may  become  displaced  it  seems  demanded  that  an 
abnormally  large  suspensory  ligament,  perhaps  of  congenital  origin,  should 
exist.  Since  the  wandering  liver  has  been  recognized  only  during  life,  there 
is  no  evidence  to  indicate  any  other  anatomical  change  than  the  elongated 
ligament. 

The  symptoms  are  those  of  tension  and  dragging,  both  increased  on  exer- 
tion ;  also  of  pain,  sometimes  severe,  which  may  be  referred  to  the  right 
shoulder.    The  patient  is  apt  to  become  nervous  and  hysterical. 

The  diagnosis  is  to  be  made  by  the  recognition  in  the  right  half  of  the 
abdomen  of  a  solid,  unyielding,  movable  tumor,  with  its  outlines  correspond- 
ing to  those  of  the  liver.  Palpation  may  indicate  the  fissure  between  the  right 
and  left  lobes,  and  has  suggested  the  furrows  existing  on  the  under  surface. 

The  lower  border  of  the  tumor  may  be  found  in  the  right  iliac  fossa,  and 
the  upper  border  may  be  separated  from  the  costal  cartilages  by  a  distinct 
interval  in  which  the  tense  suspensory  ligament  has  been  felt.  The  region 
of  normal  hepatic  dulness  is  occupied  by  a  tympanitic  area,  and  the  abdominal 
tumor  may  be  returned  to  the  region  normally  occupied  by  the  liver,  with  the 
return  of  the  physical  signs  indicative  of  the  presence  of  that  organ. 

The  wandering  liver  may  be  mistaken  for  a  cancerous  omentum  or  for  a 
tumor  of  the  right  kidney,  ovary,  or  uterus,  although  the  diagnosis  has  usually 
been  easily  made  by  detecting  the  characteristics  above  mentioned. 

The  treatment  consists  in  a  suitable  bandage  for  preventing  the  displace- 
ment downward. 

Congestion  of  the  Liver. 

Congestion  of  the  liver  as  a  distinct  disease  scarcely  deserves  a  place  in 
modern  works  on  the  practice  of  medicine.  The  symptoms  attributable  to 
an  active  congestion  of  the  liver  are  generally  conceded  to  be  the  result  of  a 
gastro-duodenal  catarrh  or  to  a  catarrh  of  the  bile-ducts,  and  the  anatomist 
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finds  no  other  evidence  of  an  active  congestion  than  that  wliich  might  be  the 
result  of  an  obstructed  outflow  of  blood. 

The  distinction  is  often  drawn  between  the  active  congestion  from  increased 
portal  inflow  and  a  passive  congestion  from  hindered  venous  outflow.  This 
distinction  is  more  theoretical  than  real,  since  it  is  difficult  to  conceive  that  the 
latter  should  occur  without  the  former.  If  the  former  exists,  its  first  effect 
should  be  to  cause  a  distension  of  the  radicles  of  the  portal  vein,  the  symp- 
toms of  which,  as  shown  by  the  Goltz  experiment,  are  wholly  different  from 
those  attributed  to  active  congestion  of  the  liver. 

Etiology. — It  is  customary,  however,  to  admit  the  possibility  of  the  occur- 
rence of  an  active  congestion  of  the  liver  from  an  increased  influx  of  portal 
blood.  This  is  recognized  as  a  physiological  process  after  meals,  and  may 
become  pathological  if  the  food  be  excessive  in  quantity  or  of  an  irritating 
quality  (containing  an  excess  of  spice  or  alcohol),  especially  if  the  abundant 
eater  be  a  person  of  sedentary  habits.  Other  pathological  causes  of  an  active 
congestion  of  the  liver  ai'e  found  in  infectious  diseases,  especially  in  malaria, 
erysipelas,  typhus  and  typhoid  fevers,  and  in  dysentery.  Injury  of  the  liver 
is  regarded  as  a  cause  by  many  writers,  and  a  vaso-motor  disturbance  is  pre- 
sented as  an  explanation  of  the  symptoms  attributed  to  congestion  of  the  liver 
associated  with  suppression  of  the  menstrual  flow,  either  at  a  catamenial  period 
or  at  the  approach  of  the  climacteric.  If  such  symptoms  are  connected  with 
uterine  or  ovarian  irritation  or  with  a  suppressed  hsemorrhoidal  flow,  they  are 
also  included  under  the  vaso-motor  congestion  of  the  liver. 

Morbid  Anatomy. — An  actively  congested  liver  is  one  which  should  pre- 
sent the  general  characteristics  of  acute  congestion — viz.  increase  in  size,  dimi- 
nution of  consistency,  a  dark  reddish-blue  color,  and  the  escape  of  an  increased 
quantity  of  blood  on  section,  especially  on  pressure. 

Symptoms. — There  are  no  symptoms  absolutely  characteristic  of  an  active 
congestion  of  the  liver.  Those  which  occur  are  essentially  the  same  as  in  pas- 
sive congestion,  and  are  not  materially  different  from  those  occurring  in  gastro- 
intestinal catarrh. 

Diagnosis. — The  diagnosis  is  based  upon  the  recognition  of  an  enlarge- 
ment of  the  liver,  with  a  sense  of  fulness  and  weight  in  the  right  hypo- 
chondrium,  in  connection  with  the  conditions  mentioned  under  Etiology. 

Treatment. — A  rational  treatment  for  the  immediate  attack  would  consist 
in  applying  heat  or  cold  to  the  region  of  the  liver,  perhaps  leeches,  and  in 
giving  a  saline  laxative.  The  diet  should  be  liquid  and  farinaceous.  To  pre- 
vent further  attacks,  alcohol  and  spices  should  be  avoided,  food  taken  in  mode- 
ration, but  exercise  freely.  Malarial  influences  should  be  counteracted  by  qui- 
nine or  removal  to  a  non-malarial  region.  Hot  vaginal  douches  and  foot-baths 
should  be  employed  to  promote  a  catamenial  flow. 

Passive  Congestion  of  the  Liver. 

Definition. — The  result  of  mechanical  obstruction  to  the  outflow  of  blood 
from  the  liver. 
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Etiology. — Its  causes  are  obstruction  to  the  flow  of  blood  through  the 
heart  in  c(jnsequence  of  uncompensated  valvular  disease,  or  from  a  weakening 
of  the  myocardium  by  disease  or  degeneration  of  the  muscle.  Obstructed  flow 
of  blood  through  the  lungs  proves  a  cause  in  asthma,  bronchitis,  emphysema, 
fibrous  pneumonia,  atelectasis,  and  chronic  pleurisy.  The  flow  of  blood  may 
become  obstructed  through  both  heart  and  lungs  by  a  deformed  spine  and  by 
a  considerable  left-sided  pleuritic  effusion,  thoracic  aneurism,  and  mediastinal 
tumors.  Aneurisms  and  glandular  tumors  may  compress  the  inferior  vena 
cava,  and  thus  prevent  the  outflow  of  hepatic  blood.  Rarely  the  obstruction 
to  the  outflow  may  be  the  result  of  valves  or  projections  from  the  wall  of  the 
hepatic  vein  or  of  constriction  from  surrounding  inflammation. 

Local  causes  of  passive  congestion  may  result  from  the  pressure  of  tumors 
within  the  liver  upon  neighboring  branches  of  the  hepatic  vein,  or  the  latter 
may  be  obliterated  by  thrombi,  or  a  passive  congestion  in  part  of  the  liver 
may  take  place  below  a  constricted  part,  as  in  the  corset  liver. 

Morbid  Anatomy. — The  anatomical  changes  in  a  liver  from  passive  con- 
gestion become  more  conspicuous  and  serious  the  longer  the  mechanical 
obstruction  has  existed.  At  first  the  liver  is  enlarged  symmetrically,  the 
edges  rounded,  color  pui'ple,  and  consistency  diminished.  The  capsule  is 
smooth  and  shining,  tense.  Abundant  blood  flows  from  the  cut  surface,  and 
the  lobular  regions  are  chiefly  defined  from  the  contrast  between  the  dark 
purple  of  the  central  zones  and  the  paler  gray  or  yellow  peripheral  portion 
of  the  lobules. 

The  longer  the  congestion  has  existed,  the  smaller  and  denser  the  liver.  The 
surface  is  then  slightly  roughened,  the  capsule  opaque  and  wrinkled.  The 
central  zones  are  of  a  dark  reddish-brown  color,  thin  and  unduly  increased, 
while  the  portal  region  of  the  lobules  is  correspondingly  diminished  and  is 
represented  by  highly  elevated  gray  or  yellow  lines  and  spots — the  atrophic 
nutmeg  liver.  The  radicles  of  the  portal  vein  in  the  gastro-intestinal  mucous 
membrane  are  dilated ;  the  spleen  is  somewhat  enlarged,  dense,  and  of  a  dark- 
purple  color.  The  pancreas  is  denser  and  darker  than  normal,  and  the  kid- 
neys are  usually  dense  and  purple,  since  the  causes  preventing  the  outflow  of 
blood  from  the  liver  are  likely  to  produce  the  same  result  in  the  kidney. 

Symptomatolog-y. — Symptoms  directly  referred  to  the  liver  only  become 
apparent  when  the  congestion  has  existed  for  some  time.  There  is  then  a  sense 
of  weight  and  fulness  in  the  right  hypochoiidrium  on  sitting  up  or  lying  on  the 
left  side.  The  liver,  if  enlarged,  may  be  tender  on  palpation.  The  breath 
may  be  short  from  obstruction  to  the  descent  of  the  diaphragm,  and  pain  may 
extend  from  the  liver  to  the  right  shoulder.  The  short  breath  and  pain  are 
likely  to  occur  at  intervals  in  consequence  of  temporary  excessive  use  of  the 
heart  and  lungs. 

Jaundice  is  usually  slight,  often  noticeable  only  in  the  conjunctivae  and 
face.  The  urine  may  be  free  from  bile-pigment,  and  the  stools  of  normal 
color.  When  cardiac  obstruction  is  the  cause  of  the  hepatic  congestion,  the 
jaundice  is  more  conspicuous,  and  the  face  may  present  a  greenish  tint  from 
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the  combination  of  jaundice  and  cyanosis.  In  the  cai'diac  cases  the  frequently 
associated  gastro-duodemal  catarrh  may  cause  a  marked  jaundice,  and  this 
catarrh  is  to  be  regarded  as  an  important  cause  of  the  frequent  loss  of  appe- 
tite, nausea,  vomiting,  belching,  and  epigastric  pain  which  may  be  present. 

Ascites  becomes  a  symptom  of  the  later  stages  of  the  atrophic  congested 
liver.    Its  degree  is  usually  in  proportion  to  the  general  oedema. 

The  physical  examination  of  the  liver  in  the  earlier  stages  of  chronic  pas- 
sive congestion  gives  evidence  of  enlargement  of  the  organ,  the  lower  edge  of 
which  may  be  found  below  the  navel.  The  degree  of  enlargement  may  vary 
materially  within  a  short  time,  excessive  exertion  being  a  cause  for  a  rapid 
increase  in  size,  which  quickly  subsides  after  rest.  On  insjjection  there  some- 
times may  be  seen  a  greater  fulness  of  the  right  hypochondrium,  and  epigas- 
tric pulsation  becomes  conspicuous  when  the  tricuspid  valve  is  incompetent. 

Verstraeten  calls  attention  to  the  importance  of  auscultation  in  determining 
the  site  of  the  lower  border  of  the  liver.  If  the  patient  lies  on  the  back, 
with  enlarged  abdominal  muscles,  the  heart-sounds  may  be  readily  heard  with 
the  stethoscope  over  the  region  of  the  liver,  becoming  suddenly  feeble  at  the 
lower  border.  They  are  easily  transmitted,  rendered  feeble  or  interfered  with 
by  a  layer  of  lung  between  the  heart  and  liver.  A  tense  abdominal  wall  con- 
ducts the  sounds  beyound  the  hepatic  area.  Percussion  will  usually  give  an 
increased  area  of  liver  dulness  below  the  right  costal  cartilage  and  in  the 
epigastrium. 

The  degree  of  enlargement  is  less  readily  determined  by  percussion  than  by 
palpation,  since  the  intestinal  resonance  frequently  obscures  the  hepatic  dul- 
ness. The  lower  edge  of  the  liver  is  usually  to  be  distinctly  felt  by  the 
finger-tips  of  the  right  hand,  especially  if  strong  pressure  upward  in  the  right 
lumbar  region  be  made  by  the  left  hand.  The  lower  edge  of  the  liver  is  then 
to  be  felt  as  a  dense,  smooth,  sharply-defined  mass,  changing  its  position  slightly 
on  respiration.  The  notch  between  the  right  and  left  lobes  is  sometimes  to  be 
felt,  especially  where  deepened. 

The  atrophied  congested  liver,  on  the  contrary,  is  usually  so  much  dimin- 
ished in  size  as  to  escape  the  physical  methods  of  determination. 

Diag-nosis. — Passive  congestion  of  the  liver  is  to  be  suspected  with  the 
recognition  of  the  causes  which  may  give  rise  to  it.  If  the  liver  is  then  found 
to  be  enlarged,  and  especially  if  subject  to  rapid  variations  in  size,  the  diagno- 
sis is  plain.  If  the  causes  are  recognized  and  the  liver  be  not  enlarged,  an 
atrophic  congested  liver  may  be  diagnosticated  in  the  presence  of  the  symp- 
toms mentioned,  especially  if  anasarca  have  preceded  the  ascites  and  the  latter 
be  not  extreme. 

Prognosis. — The  existence  of  passive  congestion  of  the  liver  is  evidence 
of  persistent,  progressive,  mechanical  obstruction  to  the  circulation,  the 
effects  of  which  may  be  palliated,  but  the  causes  of  which  are  generally 
irremediable. 

Treatment. — The  indications  for  treatment  are  to  preserve  the  strength  of 
the  patient  by  easily-digested  nutritious  diet  (fresh  meat,  fish,  eggs,  milk,  fruit, 


926 


DISEASES  OF  THE  LIVER. 


vegetables,  and  farinaceous  food).  The  force  of  the  heart  is  to  be  strength- 
ened by  digitalis,  strophanthus,  and  strychnine,  while  the  portal  vessels  are  to 
be  depleted  by  means  of  vegetable  laxatives,  as  rhubarb,  senna,  aloes,  podo- 
phyllin,  colocynth,  and  jalap,  or  by  the  salines,  as  Epsom  salts.  Crab  Orchard 
salts,  Hawthorn,  Geyser,  Friedrichshall,  or  Hunyadi  waters.  Occasional 
doses  of  calomel  or  blue  pill  are  preferred  by  some  patients.  If  ascites  be 
present,  it  may  be  treated  as  mentioned  in  the  consideration  of  that  subject. 

Perihepatitis  ;  Subphrenic  Abscess  ;  Subphrenic  Pyopneumo- 
thorax. 

Etiology. — Inflammation  of  the  peritoneal  covering  of  the  liver  is  either 
part  of  a  general  peritonitis  or  it  is  a  peritonitis  circumscribed  to  the  imme- 
diate vicinity  of  the  liver.  The  latter  is  usually  secondary  to  a  pathological 
process  elsewhere. 

The  acute,  suppurative  variety  may  be  caused  by  direct  violence,  as  from 
a  blow,  but  it  is  much  more  often  the  result  of  a  perforating  ulcer  of  the 
stomach  or  duodenum,  abscess,  or  echinococcus  of  the  liver,  suppurating  bile- 
ducts,  perforation  of  the  gall-bladder,  abscess  of  the  right  kidney,  and  suppur- 
ative paranephritis  or  paracolitis  in  the  course  of  an  appendicitis. 

The  chronic  fibrous  variety  represents  the  termination  of  the  acute  form, 
or  it  is  the  result  of  a  chronic  irritant,  as  tight  corsets  or  straps,  prolonged 
pressure,  as  in  certain  trades,  subjacent  cancerous  or  gummous  nodules,  an 
obstructed  gall-bladder,  or  a  continued  pleurisy.  Although  usually  seated 
over  the  right  lobe  of  the  liver,  it  may  be  limited  to  the  vicinity  of  the  left 
lobe,  in  which  case  embolic  or  traumatic  abscess  of  the  spleen  or  rupture  of 
that  organ  is  usually  found  to  be  the  cause. 

Morbid  Anatomy. — In  acute  perihepatitis  the  peritoneum  of  the  liver  and 
of  the  corresponding  under  surface  of  the  diaphragm  is  injected,  dull,  opaque, 
covered  with  a  layer  of  fibrin.  The  opposed  peritoneal  surfaces  are  adherent 
to  a  greater  or  less  extent,  or  the  adhesions  wall  off  from  the  general  perito- 
neal cavity  the  space  between  the  diaphragm  and  the  liver,  which  may  contain 
a  quart  or  more  of  pus  (subphrenic  abscess),  or  the  pus  may  be  mixed  with 
air  or  gas  (subphrenic  pyopneumothorax).  The  pus  may  be  of  a  yellow-ochre 
color,  and  contain  bilirubin  crystals  (Leyden),  due  to  the  admixture  of  pus  and 
bile,  or  it  may  be  fatty  degenerated  and  contain  crystalline  fatty  acids.  These 
changes  are  usually  found  bet-ween  the  right  lobe  of  the  liver  and  the  dia- 
phragm, but  they  may  be  present  over  the  left  lobe  when  the  cause  of  the 
perihepatitis  lies  to  the  left  of  the  suspensory  ligament. 

In  chronic  fibrinous  perihepatitis  the  peritoneum  covering  the  liver  is  thick- 
ened, dense,  and  opaque  over  large  and  small  areas.  Fibrous  adhesions  unite 
the  opposed  surfaces  as  bands  between  the  liver  and  the  diaphragm,  stomach, 
colon,  or  anterior  wall  of  the  abdomen.  The  fibrous  thickening  of  the  capsule 
may  be  present  near  the  portal  fissure.  The  shrinkage  of  the  fibrous  tissue 
may  produce  a  globular  or  lobulated  atrophy  of  the  liver,  and  may  give  rise 
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to  narrowing  or  obliteration  of  the  portal  or  hepatic  veins,  or  of  the  cystic 
or  common  bile-ducts. 

Symptoms. — At  the  outset  of  an  acute  perihepatitis  the  symptoms  are 
usually  violent,  and  are  suggestive  of  a  perforating  peritonitis  circumscribed  to 
the  region  of  the  liver.  Severe  pain  and  tenderness  are  ex])erienced  in  the" 
epigastrium  or  right  hypochondrium,  increased  both  on  prolonged  inspiration 
and  on  pressure ;  a  continued  fever,  sometimes  preceded  by  a  chill,  follows. 
The  breathing  becomes  increased  in  rapidity,  and  there  may  be  slight,  jaun- 
dice.   Loss  of  appetite,  nausea,  and  perhaps  vomiting,  are  likely  to  occur. 

On  physical  examination  the  signs  closely  simulate  those  due  to  a  pleuritic 
effusion.  The  right  hypochondrium  is  usually  distended,  the  intercostal  spaces 
are  motionless.  There  is  dulness  on  percussion,  perhaps  as  high  as  the  infer- 
ior angle  of  the  scapula,  and  in  the  dull  area  there  is  an  absence  of  voice  and 
of  respiratory  sounds.  At  the  outset  a  friction  'sound  may  be  felt  or  heard 
over  the  liver,  but  this  usually  quickly  disappears. 

The  lower  edge  of  the  liver  may  lie  on  a  level  with  the  navel.  It  has 
been  observed  that  the  lower  border  of  hepatic  dulness  was  replaced  by  a 
tympanitic  area  when  the  patient  lay  on  the  left  side,  suggesting  rather  a  mov- 
able than  an  enlarged  liver. 

The  course  of  an  acute  perihepatitis  may  be  rapid,  terminating  in  recovery 
in  the  course  of  a  few  days,  or,  in  case  of  suppuration,  may  be  prolonged 
throughout  weeks  or  months.  In  the  latter  case  prolonged  and  irregular  ele- 
vation of  temperature,  progressive  loss  of  flesh  and  strength,  suggest  deep-seated 
suppuration.  The  abscess  may  perforate  the  diaphragm  and  the  pus  be  evac- 
uated into  the  lung,  or  the  abscess  may  break  into  the  stomach  or  intestine  or 
through  the  abdominal  wall.  In  the  course  of  this  affection  thrombosis  of  the 
hepatic  vein  or  of  the  inferior  vena  cava  may  take  place,  in  the  latter  instance 
with  resulting  oedema  of  the  legs.  In  general  the  course  of  subphrenic  abscess 
simulates  that  of  an  empyema  or  an  abscess  of  the  liver,  and  the  prognosis  is 
always  doubtful  unless  efficient  drainage  of  the  abscess  be  established.  In 
those  instances  where  the  pus  is  absorbed  or  evacuated  through  the  lungs  or 
gastro-intestinal  tract  dense  cicatricial  tissue  may  form  in  the  wall  of  the 
abscess.  By  its  contraction  pressure  may  be  produced  upon  the  common  and 
cystic  ducts  or  upon  the  hepatic  or  portal  veins,  resulting  in  persistent  jaun- 
dice or  in  passive  congestion  of  the  liver  and  ascites.  The  compression  of  the 
liver  may  be  such  that  extreme  degrees  of  atrophy  may  follow. 

Diagnosis. — The  rational  and  physical  signs  are  suggestive  of  a  pleuritic 
exudation,  but  the  antecedents  are  indicative  of  a  perforation  of  the  stomach 
or  duodenum  or  gall-bladder.  The  differential  diagnosis  lies  between  an  em- 
pyema or  pneumothorax  above  or  below  the  diaphragm.  The  absence  of 
cough,  expectoration,  and  displacement  of  the  heart  negatives  a  pleuritic  pro- 
cess. The  depression  of  the  lower  border  of  the  liver  and  the  bulging  of  the 
right  hypochondrium  are  usually  greater  than  in  pleuritic  exudation.  Especial 
value  in  differential  diagnosis  is  to  be  attached  to  the  results  of  an  exploratory 
puncture.  This  should  be  made  in  the  seventh  or  eighth  interspace  in  the  axillary 
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line.  Pfuhl  has  called  attention  to  the  spurting  of  the  fluid  through  the  trocar 
on  inspiration,  owing  to  the  descent  of  the  diaphragm,  while  in  pleurisy  the 
fluid  spurts  on  expiration.  The  presence  of  bile-pigment  in  the  pus  would 
give  further  evidence  of  the  seat  of  the  abscess  below  the  diaphragm. 

Treatment. — In  the  earlier  stages  of  acute  perihepatitis  the  treatment  should 
be  dii-ected  to  the  relief  of  pain  by  the  application  of  sinapisms,  stupes,  poultices, 
and  leeches,  and  by  the  internal  administration  of  sufficient  doses  of  morphine. 
With  the  eventual  recognition  of  pus  the  treatment  becomes  surgical,  and 
demands  an  opening  of  a  size  sufficient  to  ensure  drainage,  perhaps  necessitat- 
ing the  resection  of  a  portion  of  one  of  the  lower  ribs.  As  much  as  a  quart 
of  pus  has  escaped  immediately  after  an  opening  has  been  made. 

Chronic  fibrous  perihepatitis  is  usually  recognized  after  death,  there  being 
no  characteristic  sym.ptoms.  Except  when  it  is  the  terminal  condition  of 
a  subphrenic  abscess,  its  importance  is  slight,  and  it  represents  a  trivial  com- 
plication of  the  pathological  process  to  which  it  owes  its  origin. 

Acute  Parenchymatous  Hepatitis  ;  Acute  Yellow  Atrophy  op 

THE  Liver. 

Idiopathic  acute  yellow  atrophy  of  the  liver  is  a  disease  to  be  distinctly 
separated  from  the  secondary  acute  atrophy  that  may  serve  to  close  the  course 
of  an  obstructive  jaundice  or  of  a  fibrous  hepatitis. 

Etiology. — It  is  one  of  the  rarest  aifection  of  the  liver.  Thierfelder  in 
1878  estimated  that  about  200  cases  of  this  disease  were  referred  to  at  greater 
or  less  length  in  medical  literature.  Riess,  however,  saw  5  cases  in  three 
months,  and  Arnold  saw  4  fatal  cases  among  ten  diseased  soldiers  during  the 
course  of  three  months — facts  which  have  suggested  possible  epidemic  influ- 
ence. It  occurs  in  women  rather  more  frequently  than  in  men,  and  its  pres- 
ence in  pregnancy,  usually  in  the  latter  half,  is  noteworthy.  Although  more 
frequently  found  in  the  prime  of  life,  cases  have  been  reported  in  infancy, 
childhood,  and  old  age.  Intense  mental  excitement  and  alcoholic  excess  have 
been  deemed  exciting  causes,  and  its  occasional  occurrence  in  the  course  of 
typhoid  and  relapsing  fevers,  diphtheria,  pyaemia,  and  septicaemia  has  been 
considered  significant.  The  similarity  of  the  symptoms  has  suggested  phos- 
])horus-poisoning  as  a  cause,  and  the  course  and  lesions  have  led  to  the  theory 
of  an  infectious  origin,  which  has  derived  a  certain  support  from  the  repeated 
discovery  of  bacteria  in  the  diseased  liver. 

Morbid  Anatomy. — The  liver  is  almost  invariably  diminished  in  size, 
perhaps  two-thirds  or  three-fourths,  though  claimed  to  be  slightly  enlarged  at 
the  outset,  and  becomes  flattened,  cake-like,  from  a  predominant  shortening  of 
its  vertical  diameter.  The  color  is  of  a  dirty  yellow^,  and  the  consistency  firm. 
The  capsule  is  wrinkled,  and  the  liver  is  flabby  when  handled. 

On  section  the  color  may  be  uniformly  yellow  and  opaque,  the  lobules 
indistinct,  or  there  may  be  alternations  of  irregular  patches  of  red  and  yellow. 
The  red  patches  represent  those  portions  of  the  liver  from  which  the  fat  has 
been  absorbed.    After  the  liver  has  been  exposed  to  the  air  for  some  time  the 
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cut  surface  will  often  show  small  white  specks,  crystals  of  leucin  and  tyrosin. 
The  microscopic  examination  of  the  liver  shows  an  extensive  and  extreme  fatty 
degeneration  of  the  liver-cells,  a  slight  degree  of  cell-infiltration  of  the  inter- 
stitial tissue,  and  scattered  crystals  of  leucin,  tyrosin,  and  bilrubin.  Clumps 
of  cells  indicative  of  new-formed  bile-ducts  or  bands  of  liver-cells  are  also  to 
be  seen. 

In  addition  to  the  general  yellow  discoloration  of  the  tissues  of  the  body, 
there  is  found  a  fatty  degeneration  of  the  renal  epithelium,  of  the  heart,  and 
of  the  voluntary  muscles.  The  spleen  is  hyperplastic ;  numerous  small  haem- 
orrhages are  found  in  various  parts  of  the  body  and  evidences  of  catarrh  are 
present  in  the  mouth  and  intestine.  An  excess  of  fluid  is  likely  to  be  found 
in  the  pleural  and  pericardial  cavities. 

Symptoms. — The  characteristic  symptoms  of  acute  yellow  atrophy  of  the 
liver  are  present,  as  a  rule,  only  two  or  three  days  before  death.  For  a  week 
or  two  previous  to  their  onset,  however,  the  patient  suffers  from  the  group  of 
symptoms  usually  attributed  to  a  gastro-duodenal  catarrh.  These  are  loss  of 
appetite,  nausea,  vomiting,  belching,  irregular  stools,  tender  epigastrium,  head- 
ache, and  prostration,  as  a  rule.  Eventually,  a  slight  degree  of  jaundice 
appears. 

With  a  rapid  increase  in  the  intensity  of  the  jaundice  the  symptoms  sud- 
denly become  more  severe.  The  vomiting  becomes  constant — at  first  of  the 
bile-stained  contents  of  the  stomach,  then  of  a  bloody  fluid.  The  patient 
becomes  nervous  and  restless.  His  headache  becomes  intense,  until  a  delirium, 
almost  maniacal,  sets  in.  This  is  associated  with  general  or  localized  convul- 
sions.   The  patient  becomes  stupid,  and  eventually  comatose. 

During  this  period  haemorrhages,  nasal,  gastro-intestinal,  urinary,  or 
cutaneous,  may  occur.  The  pregnant  woman  is  likely  to  abort,  and  the 
flowing  may  become  excessive.  There  is  an  absence  of  fever  until  just  before 
death,  when  the  temperature  may  rise  to  upwards  of  104°  F.  :  on  the  con- 
trary, it  may  become  subnormal  at  that  time.  The  pulse,  which  is  rather 
slower  at  the  outset,  becomes  variable,  and  is  eventually  rapid  and  feeble. 

With  the  onset  of  the  severe  symptoms  the  area  of  hepatic  dulness  dimin- 
ishes, and  may  soon  wholly  disappear.  The  region  of  the  liver  becomes  mor- 
bidly tender,  apparent  (according  to  Riess)  even  in  profound  coma.  An  en- 
largement of  the  spleen  is  usually  perceptible. 

The  urine  is  bile-stained,  and  its  quantity  becomes  markedly  diminished, 
complete  suppression  sometimes  taking  place.  It  is  acid,  its  specific  gravity 
varies  between  1012  and  1030,  and  it  contains  a  moderate  quantity  of  albu- 
min, in  addition  to  bile-pigment  and  bile-acids.  Hyaline  and  fatty  (epithelial) 
casts  are  found.  The  great  diminution,  or  even  total  absence,  of  urea  is  an 
especial  characteristic.  In  its  place  leucin,  tyrosin,  and  other  products  of 
retrograde  metamorphosis  are  found.  The  presence  of  the  former,  determined 
by  the  evaporation  of  a  small  quantity  of  urine  to  which  acetic  acid  has  been 
added,  is  of  especial  value  in  diagnosis.  Leucin  and  tyrosin,  however,  although 
usually,  are  not  invariably,  present. 
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Diagnosis. — The  diagnosis  of  acute  yellow  atrophy  becomes  possible  only 
with  the  appearance  of  the  grave  symptoms.  The  sudden  onset  of  restless- 
ness, delirium,  and  convulsions,  fever  being  absent,  in  a  case  of  jaundice,  should 
at  once  arouse  suspicion.  The  presence  of  leucin  and  tyrosin  in  the  urine,  and 
the  progressive  diminution  in  the  size  of  the  liver,  confirm  the  diagnosis. 
Similar  symptoms  may  occur  at  the  end  of  a  case  of  hypertrophic  cirrhosis, 
but  the  long  duration  of  this  affection  and  the  enlargement  of  the  liver  are 
sufficient  to  exclude  this  affection. 

Greater  difficulty  may  be  experienced  in  the  differentiation  of  phosphorus- 
poisoning.  In  this  affection  the  gastro-enteric  symptoms  are  more  severe,  the 
jaundice  and  profound  nervous  symptoms  are  of  earlier  occurrence,  and  leucin 
and  tyrosin  are  usually  absent  from  the  urine.  The  liver  is  enlarged  for  some 
time ;  despite  the  severity  of  the  symptoms,  it  is  exceptional  for  it  to  be  found 
atrophied,  and  the  diminution  in  size  does  not  take  place  so  rapidly  as  in  acute 
yellow  ati'ophy. 

Prognosis. — The  disease  is  fatal,  death  usually  occurring  in  the  course  of 
a  fortnight  from  the  onset  of  the  symptoms,  although  more  chronic  cases  are 
recorded  where  death  did  not  occur  for  a  couple  of  months.  Instances  of 
recovery  have  been  reported,  but  the  diagnosis  in  these  cases  is  always  to  be 
doubted. 

Treatment. — There  is  no  other  indication  for  treatment  than  the  relief  of 
symptoms.  Ice  by  the  mouth  and  morphine  subcutaneously  should  be  used 
to  check  vomiting.  Cold  applications  may  be  made  to  the  head,  and  opium 
and  chloral  may  be  given  to  relieve  the  nervous  symptoms.  Stimulants  are 
to  be  employed  in  the  stage  of  collapse. 

Suppurative  Hepatitis  ;  Abscess  op  the  Liver, 

Etiology. — Abscesses  are  formed  in  the  liver  in  consequence  of  the  intro- 
duction into  its  substance  of  a  pyogenic,  usually  infectious,  irritant.  Such 
an  irritant  may  enter  the  liver  directly,  as  in  wounds  of  this  organ,  or  it 
may  be  admitted  through  the  blood-vessels  or  by  means  of  the  bile-ducts. 
This  irritant  is  usually  bacterial  or  amoebic,  although  the  evidence  in  favor  of 
a  chemical  irritant  as  a  cause  for  certain  hepatic  abscesses  is  not  to  be  overcome. 
Traumatism  produces  an  abscess  when  its  action  is  combined  with  that  of  an 
infective  agent,  and  the  occurrence  of  abscess  of  the  liver  after  injury  to  the  head 
or  extremities,  especially  in  the  presence  of  open  wounds  or  osteo-myelitis  is 
thus  explained.  The  injured  liver  suppurates  because  it  becomes  invaded  by 
the  pyogenic  irritant.  Dabney's  study  gives  evidence  of  the  rarity  of  the 
origin  of  abscess  of  the  liver  from  disease  of  the  bones  or  parts  of  the  body 
other  than  those  intimately  connected  with  the  liver. 

The  physician  is  chiefly  concerned  with  those  cases  of  hepatic  abscess 
which  proceed  from  the  blood-vessels  or  the  bile-ducts.  The  former  include 
the  embolic  abscesses  of  the  liver,  especially  those  resulting  from  embolism 
of  the  portal  vein  ;  also  those  due  to  the  extension  of  a  pylephlebitis  into 
the  liver.     The  source  of  these  is  to  be  sought  for  in  an  inflammation 
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affecting  the  radicles  of  the  portal  vein,  especially  the  inflammatory  and  ulcer- 
ative processes  of  the  large  bowel  found  in  dysentery,  appendicitis,  and  piles. 
Despite  the  frequency  of  ulcers  of  the  intestine  in  typhoid  fever,  abscess  of  the 
liver  is  an  unimportant  complication  of  this  disease.  An  umbilical  phlebitis 
may  form  the  source  of  abscess  of  the  liver  in  the  new-born,  and  primary 
abscess  of  the  spleen  may  serve  as  a  source  of  hepatic  abscess  by  the  transfer 
of  emboli  through  the  splenic  branch  of  the  portal  vein,  or  by  the  continuance 
of  a  phlebitis  along  its  course  from  the  spleen  to  the  portal  vein,  and  thence 
into  the  liver. 

Embolism  of  the  hepatic  artery  is  an  infrequent  cause  of  hepatic  abscess, 
but  will  explain  the  occurrence  of  the  latter  in  ulcerative  endocarditis  and  in 
gangrene  "of  the  lung.  A  bland  embolus  carried  through  the  hepatic  artery 
may  serve  as  the  exciting  cause  of  an  abscess  of  the  liver,  as  suggested  by 
Osier  and  Ross,  the  embolus  being  carried  from  an  aneurism  of  the  hepatic 
artery  to  parts  of  the  liver  where  the  influence  of  pyogenic  agents  becomes 
superadded.  Regurgitant  embolism  of  the  hepatic  vein  is  a  possible  cause  of 
hepatic  abscess  when  a  septic  thrombosis  is  present  in  the  peripheral  venous 
system. 

Suppurative  inflammation  of  the  bile-ducts  (cholangitis)  is  a  not  infrequent 
cause  of  abscess  of  the  liver,  and  in  many  instances  represents  the  extension 
of  a  gastro-duodenal  catarrh  along  the  common  bile-duct  into  the  hepatic  ducts. 
An  abscess  of  the  liver  is  the  more  likely  to  result  if  gall-stones,  parasites 
(echinococci,  lumbrici,  distoma),  or  foreign  bodies  (needles,  pins,  nails)  are  pres- 
ent in  the  bile-ducts. 

Although  hepatic  abscesses  occur  with  greater  frequency  in  the  tropics  than 
in  the  temperate  zones,  it  is  doubtful  if  this  fact  indicates  any  difference  in  the 
etiology.  The  high  liver  is  usually  the  male  white,  although  Moore  says  that 
natives  are  as  liable  to  hepatic  abscess  as  Europeans  ;  and  his  frequent  bilious 
attacks  present  the  characteristics  of  a  gastro-duodenal  catarrh,  whose  tendency 
to  produce  a  catarrh  of  the  bile-ducts  has  already  been  suggested.  This  and 
the  frequency  of  dysentery  in  the  tropics — for  Kiener  and  Kelsch  found  that 
dysentery  and  hepatic  abscess  concurred  in  85.35  per  cent,  of  314  cases — offer 
the  most  satisfactory  explanation  of  the  origin  of  the  tropical  abscess,  especi- 
ally since  the  relation  of  the  amoeba  coli  to  dysentery  and  abscess  of  the  liver 
has  been  made  so  clear  through  the  researches  of  Kartulis,  Councilman  and 
others. 

Morbid  Anatomy. — The  liver  of  suppurative  hepatitis  is  usually  symmet- 
rically enlarged,  and  may  on  inspection  present  no  abnormal  appearances  sug- 
gesting the  presence  of  pus.  One  or  more  circumscribed,  yielding,  opaque, 
yellowish-white,  circular  patches,  coated  with  a  fibrous  layer,  often  give  super- 
ficial evidence  of  the  abscess  to  be  found  on  section  of  the  organ. 

The  abscesses  vary  somewhat  in  appearance,  as  they  are  single  or  multiple, 
although  the  single  abscesses  often,  if  not  usually,  result  from  the  confluence 
of  many.  The  single  abscess  is  limited  to  the  right  lobe  of  the  liver,  according 
to  Waring's  figures,  in  two-thirds  of  the  cases,  is  usually  near  the  convexity, 
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and  may  be  as  large  as  a  child's  head,  containing  several  quarts  of  pus.  The 
wall  is  usually  shreddy,  not  sharply  defined  from  the  surrounding  injected 
liver-tissue  except  in  the  more  chronic  cases,  when  it  may  be  circumscribed, 
thick,  dense,  grayish-white,  suggestive  of  cartilage.  The  contents  are  rather 
puriform  than  purulent ;  an  opaque  fluid  of  viscid  or  creamy  consistency,  yel- 
low or  red,  forming  an  emulsion  of  minute  granules,  and  containing  fat-drops 
(free  and  in  large  cells),  also  leucocytes  and  innumerable  minute  rhombic  or 
clustered  acicular  crystals  of  bilirubin  (hsematoidin).  The  presence  of  amoebse 
or  booklets  in  the  contents  of  these  abscesses  gives  evidence  of  their  parasitic 
origin. 

The  multiple  abscesses  may  be  fifty  or  more,  scattered  throughout  tbe  liver, 
though  often  grouped  in  clusters.  They  vary  in  size,  usually  fron>  that  of  a 
pea  to  that  of  a  plum,  the  larger  being  irregularly  rounded  and  trabeculated  as 
if  formed  by  the  confluence  of  the  smaller.  The  walls  are  usually  shreddy, 
the  contents  viscid,  odorless  or  fetid,  yellow  or  bile-stained.  The  presence  of 
puriform  thrombi  in  the  branches  of  the  portal  vein  or  of  arborescent  patches 
of  necrosis  indicates  the  vascular  origin  of  the  abscess,  while  abundant  stain- 
ing with  bile,  and  especially  the  presence  of  dilated  bile-ducts  with  purulent 
contents,  gives  evidence  of  the  relation  of  the  abscess  to  a  cholangitis. 

When  the  single  or  multiple  abscess  reaches  the  surface  of  the  liver,  the 
pus  may  escape  into  the  peritoneal  cavity,  or,  an  adhesive  peritonitis  having 
previously  taken  place,  may  pass  into  a  neighboring  hollow  organ,  as  the 
stomach,  colon,  duodenum  or  pelvis  of  the  right  kidney.  Perforation  of  the 
diaphragm  is  not  infrequent,  with  the  passage  of  the  pus  into  the  lungs  and 
bronchi.  The  pus  may,  however,  enter  directly  the  pleural  or  pericardial  cav- 
ities or  pass  through  the  abdominal  wall,  escaping  near  the  liver,  or,  turning 
upward,  downward,  or  backward,  make  its  appearance  at  some  distant  point. 

In  rare  instances  the  pus  may  become  inspissated,  caseous  in  appearance, 
perhaps  calcified  and  encapsuled  in  dense  fibrous  tissue.  The  abscess  may  also 
become  transformed  into  a  cyst-like  cavity,  with  more  or  less  viscid  colorless 
contents,  in  which  plates  of  cholesterin  may  be  found. 

Symptomatology. — The  symptoms  of  suppurative  hepatitis  may  be  so 
little  characteristic  that  the  abscesses  are  unexpectedly  found  after  death,  or 
are  first  suspected  after  the  evacuation  of  the  pus  through  the  bowels  or  bron- 
chi. Small  abscesses  may  produce  no  symptoms  ;  the  course  of  large  abscesses 
may  be  latent,  and  the  symptoms  of  the  suppurative  hepatitis  may  be  wholly 
obscured  by  those  of  the  disease  giving  rise  to  the  hepatic  abscess. 

The  general  symptoms  are  the  progressive  loss  of  flesh  and  strength,  asso- 
ciated with  failing  appetite,  nausea,  vomiting,  and  a  sense  of  weight  and  ful- 
ness in  the  epigastrium.  The  association  of  these  symptoms  with  a  dry 
cough  and  hectic  have  not  infrequently  led  to  a  mistaken  diagnosis  of  pul- 
monary phthisis. 

The  stools  are  irregular;  either  diarrhoea  or  constipation  may  be  present. 
The  movements  become  suddenly  liquid  when  the  abscess  empties  into  the 
bowel,  and  the  evacuated  pus  may  be  found  to  contain  large  quantities  of 
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amoebae.  Toward  the  end  of  the  disease,  in  fatal  cases,  nervous  symptoms 
become  conspicuous,  as  wakefuhiess  and  delirium,  or  stupor  ending  in  coma. 

Most  important  as  suggesting  the  presence  of  suppuration  is  the  range  of 
temperature.  In  the  chronic  abscess  of  the  liver  pursuing  a  latent  course  the 
elevation  of  temperature  may  be  so  slight  as  to  be  in  no  way  characteristic. 
As  a  rule,  however,  considerable  degrees  of  elevation  are  to  be  found,  as  high 
even  as  104°  or  105°  F.  These  elevations  may  follow  chills  of  greater  or  less 
severity,  and  be  followed  by  defervescence  with  sweatings,  the  latter  some- 
times very  profuse,  with  such  regularity  as  to  suggest  the  progress  of  a  mala- 
rial fever,  but  the  intervals  between  the  chills  become  very  irregular  in  the 
course  of  time.  In  other  cases  a  continued  elevation  of  temperature,  with 
greater  evening  rise,  may  be  present,  suggesting  rather  the  course  of  a  typhoid 
fever.  The  temperature  may  fall  to  the  normal  with  the  evacuation  of  the 
pus,  or  become  permanently  lowered  toward  the  end  of  life.  The  rate  of 
pulse  corresponds  in  general  to  the  temperature,  rising  and  falling  with  it,  but 
becomes  markedly  frequent,  high,  and  feeble  as  death  is  neared. 

The  frequency  of  the  respiration  follows  the  course  of  the  temperature  anct 
pulse  in  those  cases  where  there  is  no  considerable  enlargement  of  the  liver. 
In  the  latter  event  it  becomes  increased  from  the  elevation  of  the  diaphragm, 
and  painful  when  the  serous  covering  of  the  diaphragm  becomes  inflamed.  A 
spasmodic  dry  cough  is  then  likely  to  be  present.  A  certain  degree  of  dys- 
pnoea is  frequent  from  the  collapsed  condition  of  the  right  lung  and  the  bron- 
chial catarrh  which  result  from  the  diminished  air-space. 

The  local  symptoms  which  suggest  the  liver  as  the  seat  of  the  suppuration 
are  the  enlargement  of  this  organ  and  the  pain  which  may  proceed  from  it. 
Of  these  the  enlargement  is  the  moi'e  constant,  and  may  be  more  apparent 
when  the  patient  is  upright  then  when  he  is  lying  down.  It  is  due,  in  part, 
to  the  quantity  of  pus  formed  in  the  abscess,  in  part  to  the  parenchymatous 
changes  in  the  liver-cells,  and  in  part  to  the  congested  state  of  the  organ. 
The  liver  is  symmetrically  enlarged  until  the  abscess  projects  above  the  sur- 
face, and  its  size  is  usually  in  proportion  to  the  volume  of  the  contained 
abscess  or  abscesses.  Parts  of  the  liver  may  be  honeycombed  with  pus-cavities, 
and  the  enlargement  be  slight ;  on  the  contrary,  the  upper  border  of  hepatic 
dulness  may  extend  to  the  second  rib  in  fi'ont  and  to  the  spine  of  the  scapula 
behind,  while  the  anterior  edge  of  the  right  lobe  may  be  on  a  level  with  the 
crest  of  the  ilium.  Since  the  larger  abscesses  usually  project  from  the  upper 
surface  of  the  right  lobe,  the  area  of  thoracic  dulness  is  frequently  sharply 
convex  upward. 

The  collapsed  lung  is  made  evident  by  the  dulness  on  percussion,  the  bron- 
chial breathing,  and  the  increased  vocal  resonance  in  the  affected  region. 

The  liver  is  readily  palpated  when  it  projects  below  the  costal  edge,  and  a 
palpable  or  audible  peritoneal  friction  may  be  recognized  in  case  the  peri- 
toneum over  the  abscess  becomes  inflamed.  In  rare  instances  palpation  may 
reveal  increased  elasticity  or  a  sense  of  fluctuation  at  the  seat  of  the  abscess. 

Localized  pain  is  a  most  important  symptom,  as  suggesting  the  liver  as  the 
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seat  of  the  pus.  It  does  not  occur  unless  the  suppuration  nears  the  surface, 
which  may  take  place  either  early  or  late  in  its  history.  The  pain  may  be 
deep-seated  and  extend  to  the  right  shoulder  when  the  branches  of  the  phrenic 
nerve  situated  in  the  capsule  of  the  liver  and  in  the  suspensory  ligament  are 
irritated,  since  they  arise  from  the  fourth  cervical  nerve,  which  also  supplies 
the  shoulder  to  which  the  pain  becomes  referred  through  the  central  nervous 
system  (Luschka).  The  pain  may  be  more  superficial,  and  associated  with 
tenderness  and  a  tense  rectus,  when  the  anterior  surface  of  the  liver  is  the  seat 
of  a  localized  peritonitis.  Because  of  local  pain  the  patient  usually  finds  his 
most  comfortable  position  on  the  back  or  on  the  right  side. 

Slight  degrees  of  jaundice  are  not  infrequent,  and  may  come  and  go  with 
the  exacerbation  and  remission  of  the  febrile  temperature.  More  considerable 
and  more  prolonged  jaundice  may  result  from  the  pressure  of  the  abscess  on 
the  bile-ducts.  Ascites  from  pressure  of  the  abscess  upon  the  branches  of  the 
portal  vein,  or  anasarca  from  pressure  of  the  enlarged  liver  upon  the  inferior 
cava,  are  rarely  noticed. 

Moderate  enlargement  of  the  spleen  is  not  infrequent  in  the  acuter  varieties 
of  suppurative  hepatitis,  but  is  the  result  rather  of  hyperplasia  than  of 
obstructed  venous  outflow. 

Suppurative  hepatitis  is  usually  a  chronic  affection,  lasting  months  or  years. 
It  may  terminate  fatally  in  the  course  of  a  fortnight  or  the  patient  may  live 
for  five  years  (Ewald). 

Since  the  abscess  formation  is  often  multiple  at  the  outset,  with  a  tendency 
to  coalescence,  the  longer  the  suppurative  hepatitis  exists  the  more  likely  is  the 
single  abscess  to  form.  As  this  becomes  larger  it  tends  to  break  into  the  peri- 
toneal cavity,  producing  a  fatal  peritonitis,  or  into  the  stomach  or  intestine, 
lungs  and  bronchi,  into  the  right  renal  pelvis,  or  through  the  external  ab- 
dominal wall,  with  a  lowering  of  the  temperature  and  an  alleviation  of  the 
symptoms.  The  discharge  into  the  respiratory  tract  is  usually  of  a  reddish 
color,  suggesting  anchovy  sauce  (Osier),  and  may  be  found  to  contain  amcebse. 
The  fistulse  thus  established  may  close  and  recovery  occur,  or  they  may  remain 
open,  death  resulting  from  exhaustion.  As  a  rare  complication  are  associated 
abscesses  in  the  brain. 

Prognosis. — Suppurative  hepatitis  is  a  grave  malady.  Single  small 
abscesses  may  perhaps  be  recovered  from  by  the  inspissation  and  calcification, 
or  by  the  softening  and  absorption,  of  the  pus.  Multiple  small  abscesses  are 
usually  fatal,  since  they  are  inaccessible  to  surgical  treatment  unless  the 
patient's  strength  endures  until  they  coalesce.  As  a  rule,  unless  the  pus  be 
evacuated  spontaneously  or  by  the  surgeon,  death  occurs.  Even  when  the  pus 
is  evacuated  and  the  patient  apparently  improves,  a  fatal  result  may  occur  from 
haemorrhage,  embolism,  ])eritonitis,  or  septicaemia,  and,  although  with  the  evac- 
uation of  the  pus  the  prognosis  becomes  more  favorable,  a  permanent  fistula 
may  arise,  and  death  eventually  takes  place  from  amyloid  disease.  The  usual 
duration  of  the  disease  in  fatal  cases  is  from  six  weeks  to  three  months.  In 
cases  not  treated  surgically  the  mortality  may  be  as  high  as  80  per  cent.,  while 
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in  cases  operated  upon  there  may  be  only  30  per  cent,  of  deaths.  Perforation 
of  the  abscess  into  the  lung  or  into  the  gastro-intestinal  tract  resulted  favor- 
ably in  at  least  50  per  cent,  of  the  cases  treated  by  Ronis. 

Diagnosis. — A  diagnosis  of  suppurative  hepatitis  is  always  doubtful  unless 
an  abscess  of  considerable  size  has  formed  or  the  aspirator  shows  the  presence 
of  pus.  It  depends  upon  an  appreciation  of  the  existence  of  the  causes  of 
suppurative  hepatitis,  especially  residence  in  the  tropics,  dysentery,  ulcerative 
processes  in  the  gastro-intestinal  traqt,  upon  the  presence  of  a  continued  or 
intermittent  fever  with  or  without  chills,  and  a  painful  and  tender  enlarge- 
ment of  the  liver,  a  part  of  which  may  show  an  extreme  degree  of  elasticity, 
perhaps  actual  fluctuation. 

Suppurative  hepatitis  is  often  confounded  with  malarial  fever.  In  the 
former  quinine  gives  no  relief,  the  splenic  enlargement  is  not  so  extreme,  and 
there  are  no  malarial  organisms  in  the  blood. 

Recurring  attacks  of  hepatic  colic  from  gall-stones  in  the  common  or  hepat- 
ic ducts  also  closely  simulate  suppurative  hepatitis.  The  pain  is  usually  more 
intense,  the  jaundice  greater  and  more  constant,  and  the  febrile  attack  brief. 
As  the  abscess  attains  a  large  size,  it  may  be  mistaken  for  an  echinococcus 
cyst,  which  develops  more  slowly  and  without  fever.  It  may  also  resemble 
an  empyema  from  the  long  duration  of  the  fever  and  the  physical  signs. 
Usually  in  abscess  of  the  liver  the  dulness  is  higher  in  front  than  behind, 
although  the  level  may  be  the  same.  In  empyema  the  retracted  lung  lies 
along  the  spine  and  at  the  upper  part  of  the  thoracic  cavity,  while  the  lung 
is  everywhere  in  intimate  relation  with  the  subphrenic  abscess  of  the  liver. 

The  use  of  the  aspirator  eventually  becomes  necessary  to  establish  the  diag- 
nosis, and  a  negative  result  does  not  exclude  suppurative  hepatitis,  since  the 
pus  may  so  lie  as  not  to  be  reached  by  the  point  of  the  needle,  or  be  so  thick 
as  not  to  flow  through  its  canal.  The  patient  should  be  anaesthetized,  since 
several  punctures  may  be  necessary,  and  the  needle  should  be  used  only  to 
make  clear  the  need  of  the  knife.  Puncture  should  be  made  into  tender  or 
yielding  spots  in  the  enlarged  liver  below  the  costal  cartilages,  and  into  the 
seventh  right  intercostal  space  in  the  aixillary  line,  or  at  this  level  in  front  or 
behind  in  case  the  region  of  dulness  extends  above  this  point.  Puncture  is 
not  absolutely  harmless,  and  resulting  haemorrhages  may  be  profuse  while  the 
needle  remains  in  the  liver. 

If  a  spontaneous  discharge  of  pus  has  taken  place  through  the  lungs  or 
bowels,  the  presence  of  amoebae,  liver-cells,  or  bile-pigment  may  indicate  its' 
source,  and  the  presence  of  booklets  give  evidence  of  its  relation  to  echi- 
nococci. 

Treatment. — The  only  medicinal  treatment  of  suppurative  hepatitis  is  to 
relieve  symptoms  and  sustain  strength  until  the  abscess  has  reached  such  a  size 
as  to  be  accessible  to  the  surgeon  or  finds  an  outlet  through  the  lungs,  stomach, 
or  intestine.  The  pain  may  be  relieved  by  the  appli(iation  of  heat,  cold,  sin- 
apisms, or  dry  cups  over  the  sensitive  liver.  The  conjoined  use  of  morphine 
may  be  necessary.    Mild  salines,  as  Carlsbad  and  Rochelle  salts,  or  citrate  of 
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magnesium,  phosphate  of  sodium,  or  chloride  of  ammonium,  may  be  used  to 
promote  evacuation  of  the  bowels.  Rhubarb,  euonymin,  or  iridin  may  be 
given  at  bed-time. 

The  diet  should  be  largely  liquid  and  nnirritating — whey,  milk  (with  lime- 
water  or  soda-water  if  desirable),  beef-juice  and  milk,  gruels,  and  toasted  bread. 

The  use  of  leeches,  blisters,  mercurials,  cholagogues  nitro-muriatic  acid,  so 
often  recommended  for  the  purpose  of  preventing  the  formation  of  pus  in  acute 
hepatitis,  was  based  essentially  upon  erroneous  theories  of  inflammation  and  the 
origin  of  pus.  There  is  no  reason  to  suppose  that  they  are  of  the  slightest  use 
in  preventing  its  formation. 

Fibrous  Hepatitis  ;  Chronic  Interstitial  Hepatitis  ;  Cirrhosis. 

Etiology. — Fibrous  hepatitis  may  be  regarded  as  the  result  of  irritants 
brought  to  the  liver  by  means  of  the  blood-vessels,  especially  the  portal  vein, 
or  through  the  bile-ducts,  or  by  an  invasion  of  the  peritoneal  capsule. 
The  immediate  cause,  in  nearly  two-thirds  of  all  cases,  is  alcohol,  especially 
that  variety  containing  fusel  oil,  obtained  from  the  fermentation  of  grains  and 
potatoes.  The  influence  of  excessive  drinking  of  strong  liquors  has  led  to  the 
use  of  the  term  "  drunkard's  liver  "  or  "  gin-drinker's  liver  "  as  synonymous 
with  fibrous  hepatitis.  All  drunkards  are  not  sufferers  from  this  affection, 
gin  is  not  the  liquor  principally  concerned,  and  fibrous  hepatitis  is  often  found 
in  alcoholic  patients  who  would  not  come  under  the  class  of  drunkards.  Rarely 
the  excessive  use  of  stronger  wines  and  beer  may  produce  fibrous  hepatitis. 

It  has  been  claimed,  partly  as  the  result  of  experiments  on  animals,  that 
spices,  coffee,  alkaloids  (ptomaines),  phosphorus,  arsenic,  and  antimony,  may 
be  brought  to  the  liver  from  the  intestines  through  the  portal  vein,  and  pro- 
duce fibrous  hepatitis.  Satisfactory  clinical  evidence  of  the  truth  of  this 
view  is  lacking. 

Certain  acute  infectious  diseases — in  particular  intermittent,  typhoid,  and 
scarlet  fevers,  cholera,  and  dysentery — are  claimed  as  occasional  causes  of 
fibrous  hepatitis  by  contaminating  the  blood. 

Among  chronic  infectious  diseases  syphilis  holds  high  rank  as  a  cause  of 
fibrous  hepatitis.  An  increase  of  the  fibrous  tissues  of  the  liver  is  to  be 
recognized  as  an  accompaniment  of  miliary  tuberculosis,  but  produces  no 
symptoms  by  which  its  presence  can  be  recognized  during  life.  Fibrous 
hepatitis  has  been  found  as  an  accompaniment  of  rickets,  and  Murchison 
considers  that  it  may  result  from  gout.  Eichhorst  is  inclined  to  recognize  a 
senile  variety,  analogous  to  the  arterio- sclerotic  nephritis  resulting  from  senile 
changes  in  the  blood-vessels. 

Evidence  of  the  origin  of  a  fibrous  hepatitis  from  the  transfer  of  a  visible 
mechanical  irritant  to  the  liver  is  given  by  Welch  in  his  description  of  the 
pigmented  liver  of  coal-miners. 

When  obliteration  of  the  portal  vein  is  associated  with  fibrous  hepatitis,  it 
is  generally  regarded  as  a  result  of  the  latter,  although  Botkin  claims  that  it 
may  be  a  cause,  basing  his  claim  on  Solovieff''s  experiments. 
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The  obstruction  to  the  outflow  of  venous  bh)0(l  from  tlie  liver,  often 
inchuled  among  the  vascular  causes  of  fibrous  hepatitis,  has  already  received 
sufficient  consideration  in  the  section  upon  Congestion  of  the  Liver. 

The  biliary  causes  of  fibrous  hepatitis  are  those  producing  chronic  inflam- 
mation of  the  bile-ducts.  These  are  gall-stones,  tuberculosis,  or  congeni- 
tal disturbances  producing  obstruction,  closure,  or  obliteration  of  the  bile- 
ducts. 

Fibrous  hepatitis  sometimes  results  from  the  extension  of  a  chronic  peri- 
hepatitis into  the  substance  of  the  liver.  This  perihepatitis  is  usually  part  of 
a  chronic  peritonitis. 

Fibrous  hepatitis  occurs  oftener  in  men  than  in  women,  and  usually  between 
the  ages  of  thirty  and  sixty  years.  Howard  has  collected  63  cases  among 
children  before  puberty,  and  Hatfield  adds  93  to  this  list.  It  has  been  found 
in  the  new-born  and  in  the  foetus. 

Morbid  Anatomy. — The  essential  feature  of  fibrous  hepatitis  is  the  exces- 
sive increase  of  fibrous  tissue  in  the  liver.  This  fibrous  tissue  usually  tends 
to  shrink.  It  is  claimed  by  some  that  the  new-formation  of  fibrous  tissue 
proceeds  from  the  interstitial  tissue  of  the  liver,  and  that  the  liver-cells  become 
secondarily  affected,  while  others  maintain  that  the  changes  begin  as  a  degene- 
ration and  destruction  of  the  liver-cells,  and  are  followed  by  the  interstitial 
changes. 

Of  greater  importance  perhaps  is  the  question  which  has  been  raised  as  to 
the  origin  of  the  increase  of  fibrous  tissue  in  the  vicinity  of  the  blood-vessels  or 
of  the  bile-ducts.  Charcot  and  Gombault,  in  particular,  discriminate  between 
an  insular  cirrhosis  the  result  of  an  irritation  proceeding  from  the  bile-ducts, 
an  annular  cirrhosis  representing  an  outgrowth  of  fibrous  tissue  around  the 
veins,  and  a  monocellular  cirrhosis  in  which  the  growth  of  fibrous  tissue  sur- 
rounds the  separate  liver-cells. 

With  this  anatomical  distinction  was  associated  a  difference  in  etiology,  it 
being  claimed  that  annular  cirrhosis  was  the  result  of  alcohol,  insular  cirrho- 
sis of  the  inflamed  bile-ducts,  and  monocellular  cirrhosis  of  syphilis.  These 
distinctions  are  not  generally  accepted. 

Still  more  important,  clinically  at  least,  is  the  distinction  which  must  be 
drawn  between  hypertrophic  cirrhosis  and  atrophic  cirrhosis.  The  former  is 
represented  by  a  liver  which  is  symmetrically  enlarged,  perhaps  doubled  in 
size,  weighing  as  much  as  eight  pounds,  while  the  latter  term  is  applied  to 
a  liver  which  may  be  reduced  in  size  at  least  two-thirds,  weighing  only  a 
pound.  In  both  there  is  an  increased  quantity  of  fibrous  tissue.  In  hyper- 
trophic fibrous  hepatitis  there  is  often,  not  invariably,  an  abundant  fatty  infil- 
tration of  the  liver-cells,  and  the  hypertrophic  cirrhosis  may  then  represent 
this  combination.  In  the  absence  of  such  fat-infiltration  the  hypertrophied 
fibrous  liver  has  been  regarded  by  Ackerraan  as  analogous  to  the  condition  of 
the  mammary  gland  in  diffuse  fibroma,  the  so-called  chronic  mammary  hyper- 
trophy. 

The  anatomical  changes  usually  presented  in  chronic  fibrous  hepatitis  are 
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generally  spoken  of  as  representing  two  stages — the  one  of  enlargement,  the 
other  of  atrophy.  This  distinction  is  of  no  especial  value,  as  the  enlarged 
liver  is  usually  not  particularly  enlarged,  and  the  functional  disturbances  are 
not  apparent  until  atrophy  takes  place. 

The  longer  the  process  continues  the  smaller  is  the  liver,  until  it  may  be 
reduced  to  one-third  of  the  normal  size.  Its  shape  is  the  more  deformed  the 
greater  the  atrophy.  The  surface  is  covered  with  granules  and  nodules,  vary- 
ing in  size  from  that  of  a  pin-head  to  that  of  a  walnut  and  upward  ;  hence 
the  terms  "  granular  liver,"  "  hob-nailed  liver,"  and  "  lobulated  liver."  The 
left  lobe  may  be  so  shrunken  as  to  form  a  mere  band  or  annular  appendage. 
The  density  of  the  liver  is  increased  in  proportion  to  the  degree  of  atrophy, 
and  becomes  tough  and  leathery.  The  cut  surface  is  of  a  reddish-gray  or 
grayish-yellow  color,  corresponding  to  that  of  the  surface,  and  is  studded  with 
the  sections  of  granules,  of  various  sizes,  corresponding  to  those  seen  upon  the 
surface.  The  granules  representing  the  liver-parenchyma  are  usually  opaque, 
and  are  separated  by  the  translucent  mass  of  fibrous  tissue.  The  color  of  the 
diseased  liver  is  especially  modified  by  the  presence  of  bile-pigment  and  fat, 
and  then  becomes  of  a  tawny-yellow  {xcppoq)  color,  whence  the  much-abused 
and  confusing  term  "  cirrhotic." 

The  capsule  of  the  liver  is  thickened  and  opaque,  especially  between  the 
projecting  nodules,  and  may  be  united  more  or  less  intimately  by  fibrous  adhe- 
sions to  the  adjoining  peritoneum,  especially  to  that  of  the  diaphragm. 

The  peritoneum  in  general  is  apt  to  be  thickened  and  opaque,  at  times  infil- 
trated with  blood-pigment,  and  fluid  is  found  in  the  cavity.  The  surface  is 
occasionally  studded  with  minute  fibrous  granules,  pseudo-tubercles — a  com- 
plication which  has  not  infrequently  suggested  that  a  tubercular  peritonitis  is 
a  not  infrequent  complication  of  fibrous  hepatitis. 

The  spleen  is  enlarged  and  dense,  and  the  stomach  and  intestines  show 
appearances  characteristic  of  a  chronic  catarrh. 

The  contraction  of  the  new-formed  fibrous  tissue  in  the  liver  leads  to  the 
obstruction  and  obliteration  of  many  of  the  intrahepatic  branches  of  the  portal 
vein  and  of  certain  of  the  bile-ducts.  Appearances  suggesting  a  new  forma- 
tion of  the  latter  are  very  frequently  found.  The  disturbing  effects  of  obstruc- 
tion to  the  flow  of  portal  blood  through  the  liver  are  partly  compensated  for 
by  a  dilatation  of  the  anastomoses  between  the  branches  of  the  portal  system 
of  veins  and  those  of  the  vena  cava.  This  takes  place  at  the  junction  of  the 
oesophagus  and  the  stomach,  along  the  course  of  the  large  intestine  at  the  lo\ver 
part  of  the  rectum,  and  in  the  retroperitoneal  plexus  of  veins  in  front  of  the 
spine.  Communicating  veins  in  the  suspensory  and  round  ligament  become 
dilated  and  perhaps  reopened  (the  umbilical  vein),  and  give  rise  to  the  rarely 
seen  circle  of  veins  in  the  abdominal  wall  radiating  from  the  navel  and  called  the 
caput  Medusae. 

The  branches  of  the  internal  mammary  and  epigastric  veins  also  become 
dilated  and  tortuous,  and  carry  to  the  heart  much  of  the  portal  blood  which  is 
unable  to  pass  through  the  liver. 
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Symptomatolog'y. — There  are  no  characteristic  symptoms  which  announce 
the  early  stages  of  fibrous  hepatitis.  Those  which  are  present,  as  epigastric 
weight  and  tension,  sensitiveness  in  the  region  of  the  liver,  temporary  and 
slight  elevations  of  temperature,  are  likely  to  owe  their  origin  to  the  action  on 
the  stomach  and  intestines  of  the  most  frequent  cause  of  the  hepatitis — viz. 
alcohol. 

In  general  the  symptoms  are  those  due  to  the  obstructed  portal  circulation, 
and  eventually  to  the  destruction  of  the  liver-cells.  Among  the  former  are  to 
be  included  the  loss  of  appetite,  belching,  nausea,  vomiting,  flatulence,  irregu- 
lar action  of  the  bowels,  which  are  indications  of  the  chronic  gastric  and  intes- 
tinal catarrh.  Jaundice  is  usually  an  infrequent  symptom  in  the  ordinary 
»  varieties  of  fibrous  hepatitis,  and,  if  present,  is  but  slight.  When  found  it 
rarely  persists  for  any  length  of  time,  but  may  recur,  perhaps,  with  slight  feb- 
rile disturbance.  Sooner  or  later  hsemorrhages  from  the  digestive  canal  are  likely 
to  occur.  The  blood  is  vomited  when  the  bleeding  takes  place  from  the  dis- 
tended veins  in  the  stomach  or  oesophagus,  or  escapes  from  the  rectum  when 
the  bleeding  occurs  in  the  intestine.  In  the  latter  case  it  is  usually  in  the 
small  intestine.  Large  quantities  of  blood  may  thus  escape,  and  the  haemor- 
rhages may  occur  at  intervals  of  weeks  or  months,  extending  over  a  period  of 
a  year  or  more. 

Epistaxis  and  bleeding  from  piles  may  take  place,  although  haemorrhoids, 
whether  blind  or  bleeding,  are  less  often  present  than  is  popularly  thought 
to  be  the  case.  Cutaneous  haemorrhages  may  also  occur,  although  they  are  apt 
to  take  place  late  in  the  course  of  the  disease. 

The  gastro-intestinal  haemorrhages  are,  at  times,  the  first  symptoms  sugges- 
tive of  the  existence  of  fibrous  hepatitis,  and  may  give  temporary  relief  to  the 
digestive  disturbances.  In  other  cases  they  do  not  appear  until  the  abdomen 
becomes  distended  with  serous  fluid. 

Ascites  is  eventually  the  most  conspicuous  symptom  of  fibrous  hepatitis, 
and  may  be  the  first  to  urge  the  patient  to  seek  medical  advice.  It  is  usually 
slow  in  development,  and  is  due  chiefly  to  the  mechanical  obstruction  to  the 
passage  of  portal  blood  through  the  liver,  and  in  part  to  the  general  disturbance 
of  nutrition  which  occurs  in  the  course  of  the  hepatitis.  It  may  rapidly  de- 
velop in  the  case  of  a  complicating  thrombosis  of  the  portal  vein. 

The  quantity  of  fluid  which  may  accumulate  in  the  peritoneal  cavity  is 
sometimes  as  much  as  twenty  quarts,  and  the  abdominal  distention  arising 
from  its  presence,  and  the  frequent  excessive  meteorism,  may  be  enormous. 
The  intra-abdominal  pressure  may  vary  considerably,  even  on  the  same  day, 
and  it  is  evident  that  temporary  variations  may  take  jilace  in  the  quantity  of 
ascitic  fluid,  and  are  especially  seen  to  follow  the  occurrence  of  liaemorrhages 
and  the  action  of  salines.  Eventually,  the  accumulation  becomes  so  large  that 
tapping  becomes  necessary.  The  fluid  reaccumulates  in  the  course  of  a  few 
weeks,  and  the  ascites  thus  usually  represents  a  persistent  symptom  after  its 
first  appearance. 

CEdema  of  the  legs  and  feet,  of  the  external  genitals,  and  of  dependent 
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portions  of  the  abdominal  walls  is  frequent  in  the  later  stages  of  the  disease, 
and  depends  in  part  upon  the  pressure  of  the  abdominal  contents  upon  the  in- 
ferior cava  and  iliac  veins,  and  in  part  upon  the  enfeeblement  of  the  general  cir- 
culation. To  the  latter  cause  may  be  attributed  the  hydrothorax  and  oedema 
of  the  lungs  which  are  often  present  toward  the  close  of  life. 

The  heart's  action  becomes  enfeebled,  the  respiration  labored  and  accele- 
rated, in  part  from  the  elevation  of  the  diaphragm  in  consequence  of  the 
abdominal  distension. 

Fever  is  not  a  symptom  of  fibrous  hepatitis.  If  it  be  present,  it  is  rather 
to  be  attributed  to  some  inflammatory  complication  of  the  lungs,  pleura,  or 
peritoneum. 

With  the  progressive  destruction  of  liver-cells  and  the  resulting  disturbance 
in  the  functions  of  the  liver  in  secretion  and  in  the  metamorphosis  of  tissue, 
the  digestive  disturbances  become  more  extreme.  The  loss  of  flesh  and 
strength  becomes  increased  and  progressive,  the  patient  becomes  nervous 
and  irritable,  and  at  the  end  of  life  stupor  or  delirium,  coma  or  convul- 
sions, may  be  present. 

On  physical  examination  there  may  be  a  faint,  and  perhaps  recurrent,  yel- 
lowish tint  of  the  skin,  especially  in  the  earlier  stages  of  the  disease.  Later, 
the  skin  has  rather  an  ashen  or  earthy  look,  and  becomes  dry  and  scaly.  The 
loss  of  fat-tissue  is  conspicuous ;  the  eyes  are  sunken  and  the  cheek-bones 
prominent.    The  tongue  is  coated,  rather  dry  than  moist. 

The  distended  abdomen  contrasts  sharply  with  the  emaciated  chest.  The 
navel  protrudes,  and  the  superficial  veins  are  prominent.  The  more  consider- 
able the  distention,  the  less  possible  the  satisfactory  exploration  of  the  liver  and 
spleen  until  after  the  removal  of  the  fluid  :  the  liver  then  may  be  found  mode- 
rately enlarged  (in  the  early  stages  or  when  combined  with  fatty  infiltration). 
More  characteristic  of  the  ascitic  stage  of  fibrous  hepatitis  is  the  small,  con- 
tracted liver,  the  dense  edge  of  which  may  be  felt  in  the  epigastrium  and  just 
behind  the  costal  cartilage.  The  granules  and  lobules  of  the  anterior  surface, 
when  present,  are  also  frequently  to  be  recognized.  Percussion  is  of  less  value 
than  palpation  in  determining  the  condition  of  the  liver,  owing  to  the  descent 
of  the  lungs  and  the  interposition  of  the  distended  intestine. 

Enlargement  of  the  spleen  is  the  usual  accompaniment  of  fibrous  hepatitis, 
and  is  the  more  extreme  the  more  severe  and  prolonged  the  chief  cause,  the 
obstructed  portal  circulation.  It  may  be  partly  due  to  the  cause  of  the  hepati- 
tis, as  in  infective  cases,  especially  in  malaria,  in  which  case  it  is  of  early  occur- 
rence. Usually  it  is  one  of  the  later  phenomena,  and  is  the  smaller  the  more 
efficient  the  collateral  circulation  or  the  more  profuse  the  gastro-intestinal 
hjemorrhages.  A  thickened  capsule  or  senile  atrophy  may  prevent  any  con- 
siderable enlargement :  usually  it  is  doubled  or  tripled  in  size,  increased  in 
density,  and  its  edge  is  readily  felt,  even  without  prolonged  inspiration,  below 
the  left  costal  cartilages.  An  enlarged  area  of  dulness  may  be  found  on  per- 
cussion, although  the  same  difficulty  may  be  experienced  from  this  method  of 
exploration,  as  in  the  attempts  to  define  the  outlines  of  the  liver  by  percussion. 
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Course  and  Duration. — Not  only  are  there  no  characteristic  symptoms 
to  announce  the  onset  of  a  fibrous  hepatitis,  but  the  beginnings  of  the  disease 
are  as  obscure  as  the  course  is  latent  until  the  gastro-intestinal  haemorrhages 
or  the  ascites  suggest  its  nature.  After  the  diagnosis  is  made  clear  the  course 
is  usually  rapid,  and  the  end  reached  within  a  few  mouths  or  a  year.  It  is 
possible  that  the  course  may  be  protracted  over  a  longer  period  if  the  diagnosis 
be  made  early,  the  causes  avoided,  and  the  treatment  initiated  before  the  altera- 
tions have  become  considerable.  Death  usually  results  from  exhaustion  or  from 
some  acute  complication,  as  a  pleurisy,  pneumonia,  erysipelas,  or  peritonitis 
(perhaps  following  abdominal  puncture),  or  from  a  degeneration  of  the  heart 
or  kidneys. 

Diagnosis. — A  drunkard  or  free  liver,  who  has  long  suffered  from  the 
symptoms  of  chronic  gastric  catarrh,  and  who  has  had  attacks  of  haemorrhage 
from  the  stomach  and  bowels,  or  who  becomes  gradually  ascitic,  may  well  be 
suspected  of  having  a  fibrous  liver.  This  diagnosis  receives  confirmation 
from  the  recognition  of  an  indurated,  perhaps  granular,  liver  and  a  consid- 
erably enlarged  spleen,  especially  after  the  abdominal  fluid  has  been  removed 
by  tapping. 

In  the  earlier  stages  the  diagnosis  is  not  to  be  made,  but  the  habits  of  the 
dyspeptic  patient  serve  as  a  warning.  In  the  later  stages  of  the  disease  the 
differential  diagnosis  between  a  chronic,  a  tubercular,  or  a  cancerous  peritonitis 
may  be  made  with  difficulty,  and  indeed  may  be  impossible  except  by  an 
exploratory  laparotomy. 

In  chronic  and  in  tubercular  peritonitis  there  is  more  likely  to  be  a  febrile 
elevation  of  temperature  ;  there  is  no  especial  enlargement  of  the  spleen  ;  there 
may  be  evidence  of  a  tuberculosis  elsewhere.  Jaundice  is  absent,  and  the  skin 
is  less  earthy  in  color.  Cancerous  peritonitis  may  also  be  differentiated  with 
difficulty  in  the  absence  of  evidence  of  cancer  elsewhere.  As  a  rule,  such  evi- 
dence is  present  after  tapping  if  not  before  this  operation. 

Prognosis. — Fibrous  hepatitis,  when  sufficiently  far  advanced  for  the 
diagnosis  to  be  satisfactorily  made,  is  a  progressive  and  incurable  disease.  In 
the  early  stages,  when  the  diagnosis  is  in  doubt,  the  possibility  of  an  arrest  of 
the  process  by  the  removal  of  the  cause  is  possible.  Even  when  haemorrhages 
and  ascites  have  occurred  and  patients  have  been  tapped,  these  symptoms  have 
ceased  and  patients  have  lived  for  years.  It  is  no  exceptional  experience  for 
considerable  degrees  of  fibrous  atrophy  of  the  liver  to  be  found  unexpectedly 
at  post-mortem  examinations.  It  is  thei'efore  necessary  to  make  a  qualified 
prognosis  in  the  individual  case  only  after  a  careful  consideration  of  the  degree 
of  exposure  to  the  cause,  the  duration  and  severity  of  the  symptoms,  the  appar- 
ent size  of  the  liver,  and  the  ability  of  the  patient  to  remain  well-nourished. 
As  a  rule,  a  fatal  termination  may  be  expected  within  a  year  after  the  occur- 
rence of  gastro-intestinal  haemorrhages  and  dropsy,  the  signs  of  an  obstructed 
portal  circulation. 

Treatment. — The  treatment  consists,  first,  in  the  removal  of  all  irritating 
articles  of  food,  especially  the  avoidance  of  alcohol,  spices,  and  coffee  and  in 
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the  removal  of  a  malarial  patient  to  a  non-malarial  climate.  The  syphilitic 
patient  may  be  treated  with  iodide  of  potash  and  with  mercury,  with  a  doubt 
as  to  the  success  of  these  remedies  in  arresting  the  progress  of  the  hepatitis. 

The  diet  should  be  largely  of  milk.  Green  vegetables  and  fruit  (avoiding 
potatoes),  beans,  peas,  eggs,  boiled  fish,  and  fresh  lean  meat  may  be  eaten  if 
well  borne.  Stale  bread,  especially  Graham  bread,  may  be  taken.  The 
patient  should  avoid  fatigue  and  be  carefully  protected  from  cold  and  wet. 

The  treatment  is  to  be  particularly  directed  to  the  relief  of  the  gastro- 
intestinal catarrh,  haemorrhages,  ascites,  and  progressive  weakness,  and  will 
be  most  efficient  in  case  of  the  ascites. 

Gentian  and  quassia  before  meals,  hydrochloric  acid  afterward,  chloroform- 
water  for  nausea,  peppermint- water  or  ginger  tea  to  relieve  flatulence,  are  all 
to  be  recommended. 

The  action  of  the  bowels  is  to  be  regulated  by  mild  doses  of  salines  or  by 
rhubarb,  aloes,  or  calomel.  Except  in  the  later  stages  of  the  disease  or  when 
haemorrhage  is  taking  place,  diarrhoea,  if  not  too  profuse,  need  not  be  checked 
by  medicine. 

Haemorrhage  from  the  stomach  or  bowels  is  most  efficiently  relieved  by  ice 
and  morphine.  It  rarely  proves  immediately  fatal,  and  there  are  no  lesions 
of  surface  to  be  affected  by  medicine.  Ergot  may  be  given,  though  it  is  of 
doubtful  value. 

Ascites  is  the  condition  for  which  effective  treatment  is  eventually 
demanded,  and  the  means  to  be  employed  for  its  relief  are  described  in 
detail  in  the  article  on  Ascites. 

Toward  the  end  of  life  alcohol  may  be  necessary  as  a  stimidant,  and  its  use 
should  be  advised  without  question. 

Hypertrophic  Cirrhosis. 

An  exceptional  variety  of  fibrous  hepatitis  is  that  to  which  the  term 
"hypertrophic  cirrhosis"  is  applied.  The  condition  is  so  well  marked  clin- 
ically that  it  deserves  an  independent  position  in  a  work  on  the  practice  of 
medicine. 

Persistent  enlargement  of  the  liver  for  years — seven  in  one  instance — is  the 
anatomical  condition.  There  are  no  histological  characteristics  by  means  of 
which  this  variety  is  to  be  differentiated  from  the  atrophic  form. 

Tlie  most  important  symptom  is  jaundice,  which  is  permanent.  It  may  be 
extreme,  yet  the  faeces  be  stained  with  bile.  It  is  this  persistent  jaundice  in 
hepatitis,  with  open  bile-ducts,  which  has  suggested  that  chronic  inflamma- 
tion of  the  bile-ducts  may  be  the  cause  of  hypertrophic  cirrhosis. 

The  digestion  is  somewhat  disturbed,  but  for  a  long  time  the  nutrition  of 
the  body  is  unaffected.  Eventually,  emaciation  and  debility  occur,  or  the 
jaundice  may  rapidly  become  more  extreme,  the  temperature  rise,  perhaps  to 
108°  F.,  delirium  and  convulsions  take  place  and  death  speedily  ensue. 

The  absence  of  ascites  and  the  infrequency  of  haemorrhages  are  conspicu- 
ous in  this  variety  of  fibrous  hepatitis. 
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The  lower  edge  of  the  liver  may  reach  to  and  below  the  navel.  The  liver 
is  not  tender  to  the  touch,  the  surface  is  smooth,  and  the  density  increased. 
The  spleen  is  enlarged. 

The  diagnosis  is  based  upon  the  presence  of  persistent  jaundice  and  the 
evidence  of  enlargement  of  the  liver  and  spleen  and  the  absence  of  ascites 
and  gastro-intestinal  haemorrhages. 

An  amyloid  liver  is  differentiated  by  the  presence  of  jaundice,  the  absence 
of  etiological  factors,  diarrhoea,  albuminuria,  and  dropsy.  The  progress  of 
cancer  of  the  liver  is  more  rapid,  and  this  aflPection  is  not  associated  with  an 
enlargement  of  the  spleen.  The  progress  is  slow,  the  condition  incurable, 
and  the  treatment  the  same  as  that  prescribed  for  the  atrophic  variety  of 
fibrous  hepatitis. 

Fatty  Liver  ;  Fatty  Infiltration  of  the  Liver. 

The  accumulation  of  fat  in  the  liver  is  called  fatty  infiltration  or  fatty 
degeneration  of  the  liver,  according  as  the  fat-drops  are  considered  to  lie  in  an 
otherwise  normal  cell  or  in  one  which  has  lost  a  certain  amount  of  its  albu- 
minoid constituents.  In  the  former  instance  the  fat  is  supposed  to  be  derived 
from  some  constituent  of  the  food,  notably  from  fat  or  from  carbohydrates  ;  in 
the  latter  from  metamorphosis  of  protoplasm.  This  distinction  is  rather  con- 
ventional than  actual,  since  the  emaciating  individual  may  have  an  accumula- 
tion of  fat  in  the  liver  derived  from  the  metamorphosis  of  cell-protoplasm  in 
some  other  part  of  the  body  than  in  the  liver. 

For  practical  purposes,  the  fatty  liver  is  to  be  regarded  as  altered  in  virtue 
of  accumulated  fat,  in  contradistinction  to  one  in  which  fat  is  accumulated  as 
the  result  of  a  degeneration  of  cell-protoplasm.  The  latter  further  represents 
a  condition  analogous  to  the  alteration  to  be  found  in  acute  yellow  atrophy  of 
this  organ,  acute  parenchymatous  hepatitis,  and  is  found  in  phosphorus-poison- 
ing, the  acute  fatty  degeneration  of  the  new-born,  and  of  pregnancy. 

Etiology. — The  liver  is  generally  regarded  as  one  of  the  organs  in  which 
fat  derived  from  the  fat  and  carbohydrates  of  the  food  is  normally  accumu- 
lated. Hence  a  certain  degree  of  fatty  infiltration  is  to  be  considered  as  a 
normal  condition  of  this  organ.  The  fat  may  remain  accumulated  for  a 
considerable  time,  as  in  the  fatty  infiltrated  livers  of  infants,  or  it  may  be  of 
brief  and  periodical  occurrence,  as  takes  place  after  meals  in  which  a  fatty  or 
fat-forming  diet  forms  an  important  part. 

Since  fat  is  considered  to  be  removed  from  the  liver  by  its  oxidation  in  the 
blood  and  by  its  elimination  through  the  bile,  processes  which  check  oxida- 
tion and  increase  the  secretion  of  bile  favor  the  retention  of  fat  in  the  liver, 
and  active  oxidation  represents  a  most  efficient  cause  of  the  increased  removal 
of  fat  from  the  biliary  lobules. 

The  immediate  causes  of  a  fatty  liver  are  thus  to  be  found  in  large  eaters, 
especially  those  partaking  freely  of  abundant  fiitty,  saccharine,  and  starchy 
food.      Since  such  individuals  usually  take  insufficient  exercise,  the  fat 
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absorbed  from  the  food  is  likely  to  be  incorupletely  oxidized ;  thus  an  addi- 
tional element  in  its  retention  is  present. 

Chronic  alcoholism  is  another  important  factor  in  the  etiology  of  fatty  liver. 
Deficient  oxidation  is  a  conspicuous  feature  in  such  cases. 

Extreme  anaemia,  whether  from  repeated  haemorrhages  or  from  unknown 
causes,  as  in  progressive  pernicious  anaemia,  is  accompanied  by  a  fatty  liver, 
largely  in  virtue  of  defective  oxidation  from  scanty  red  blood-corpuscles. 

Wasting  diseases,  especially  pulmonary  consumption,  produce  a  fatty  liver, 
partly  from  the  destruction  of  lung-tissue  and  tlie  associated  anaemia  pro- 
ducing deficient  oxidation,  partly  in  virtue  of  the  emaciation,  representing  an 
excessive  albuminoid  metamorphosis  at  remote  parts  of  the  body,  and  partly 
in  consequence  of  the  abundant  fatty  diet  (cod-liver  oil,  milk,  and  cream) 
usually  employed  as  a  therapeutic  measure  in  such  diseases. 

Chronic  diarrhoea  is  also  an  emaciating  disease,  in  which  a  fatty  liver  owes 
its  origin  to  some  of  the  causes  concerned  in  producing  the  fatty  liver  of  pul- 
monary phthisis. 

Rickets  and  malaria  are  affections  in  which  a  fatty  liver  is  more  rarely  met 
with,  and  then,  probably,  in  virtue  of  the  same  disturbances  of  nutrition  and 
oxidation  as  those  already  considered. 

Morbid  Anatomy. — The  more  extreme  degrees  of  fatty  liver  are  charac- 
terized by  an  increase  in  size  and  weight,  the  liver  often  being  doubled  in  size. 
The  enlargement  is  symmetrical,  the  edges  are  rounded,  and  the  consistency  is 
notably  diminished,  the  surface  pitting  on  pressure.  The  color  is  pale  yellow, 
and  clusters  of  injected  veins  are  frequently  seen  beneath  the  smooth  and  shin- 
ing capsule. 

On  section  the  lobules  are  large,  often  indistinctly  defined,  and  there 
is  a  conspicuous  ischsemia  of  the  organ.  The  knife  used  in  cutting  is  be- 
smeared with  fat.  The  gall-blader  often  contains  a  thin,  pale-yellow,  watery 
bile. 

Symptomatology. — In  the  multitude  of  symptoms  which  are  present  in  the 
conditions  with  which  a  fatty  liver  is  associated  there  are  none  which  are  abso- 
lutely characteristic  of  this  condition.  It  is  only  the  more  extreme  degrees  of 
fatty  liver  which  may  be  considered  to  produce  a  direct  disturbance,  especially  in 
virtue  of  the  large  size  attained  by  this  gland.  A  sense  of  fulness  and  ten- 
sion, with  perhaps  a  slight  degree  of  pain  in  the  hepatic  region,  may  be  com- 
plained of.  Digestive  disturbances  are  also  frequent,  usually  attributed  to 
obstruction  to  the  portal  circulation,  resulting  from  the  compression  of  the 
portal  capillaries  in  the  liver  by  surrounding  fat.  These  are  loss  of  appetite, 
retching,  nausea,  vomiting,  constipation  or  diarrhoea.  Tlie  stools  may  be  pale 
and  offensive,  conditions  attributed  to  a  lack  of  bile  in  the  intestines.  The 
portal  obstruction  is  never  sufficient  to  produce  enlargement  of  the  spleen  or 
ascites,  and  the  deficiency  of  secretion  or  its  obstructed  outflow  is  insufficient 
to  produce  jaundice.  There  is  no  febrile  disturbance,  and  the  urine  in  feu- 
cases  of  fatty  infiltration  is  altered  in  quantity  and  quality. 

The  enlarged  liver  may  reach  to  the  navel,  although  its  outlines  in  a  fat 
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person  are  determined  with  difficulty,  in  consequence  of  the  abundant  subcuta- 
neous and  omental  fat.  There  is  but  little  resistance  to  the  palpating  finger 
for  the  same  reason,  and  also  from  the  fact  that  during  life  the  resistance  of 
the  fatty  liver  is  markedly  diminished. 

Course  and  Duration. — The  fatty  liver  is  a  chronic  affection,  and  pro- 
gresses but  slowly.  If  the  cause  be  remedied,  a  return  to  the  normal  is 
possible ;  if  a  fatal  disease  be  the  cause,  the  fatty  liver  persists  to  the  end 
of  life. 

Diagnosis. — A  fatty  liver  is  to  be  recognized  only  when  it  has  attained  a 
considerable  size.  An  enlarged  liver  being  determined  by  physical  examina- 
tion, its  fatty  nature  may  be  inferred  from  the  presence  of  one  of  the  exciting- 
causes.  It  is  to  be  differentiated  from  the  large  fibrous  and  amyloid  liver  in 
virtue  of  a  lesser  density  and  definition  and  by  the  lack  of  the  persistent  jaun- 
dice, enlarged  spleen  or  ascites  to  be  found  in  fibrous  hepatitis,  and  by  the 
absence  of  the  cachexia,  oedema,  and  albuminuria  connected  with  the  amyloid 
liver.  The  hyperplastic  liver  of  leukaemia  is  to  be  differentiated  by  the 
abscence  of  increase  of  leucocytes  in  the  blood. 

In  pulmonary  phthisis  an  enlarged  liver  may  be  either  fatty  or  amyloid, 
but  the  indications  above  mentioned  will  usually  suffice  for  the  differential 
diagnosis,  although  the  case  may  arise  where  this  becomes  impossible. 

Prognosis. — Recovery  from  a  fatty  liver  is  possible  when  the  causes  are 
transitory,  and  the  affection  cannot  be  regarded  as  a  cause  of  death  or  as  a 
serious  complication  of  the  disease  in  which  it  may  occur. 

Treatment. — Since  an  excessive  fat-forming  diet  and  deficient  oxidation 
favor  fatty  infiltration  of  the  liver,  the  treatment  consists,  in  the  first  instance, 
in  the  careful,  not  too  extreme  and  sudden,  regulation  of  the  diet  and  exei- 
cise.  The  use  of  fat,  sugar,  and  starch  is  to  be  restricted,  and  the  patient  is 
to  be  advised  to  live  largely  on  lean  meat,  fish,  green  vegetables,  and  fruit. 
The  phthisical  patient  should  not  be  deprived  of  his  cod-liver  oil,  milk,  but- 
ter, and  cream,  since  experience  shows  that  the  general  condition  improves 
under  the  abundant  use  of  these  articles  of  food. 

Exercise  should  be  freely  taken  up  to  the  point  of  fatigue. 

The  digestive  disturbances  are  to  be  controlled  by  the  use  of  bitters,  such 
as  teaspoonful  doses  of  the  compound  tincture  of  gentian,  of  the  tincture  or 
elixir  of  iron,  quinine  and  strychnine,  or  of  the  compound  tincture  of 
cinchona. 

Constipation  is  to  be  overcome  by  the  use  of  rhubarb,  aloes,  or  colocynth, 
and  diarrhoea  is  to  be  controlled  by  the  administration  of  opium. 

Intestinal  fermentation  may  be  checked  by  pills  of  ox-gall  or  by  the  use 
of  equal  parts  of  resorcin,  bismuth,  benzo-naphthol,  and  aromatic  powder, 
a  teaspoonful  every  two  hours,  as  recommended  by  Ewald. 

In  the  anfemic  form  of  fatty  liver  a  preparation  of  iron  is  to  be  advised. 

Amyloid  Liver. 

Amyloid  degeneration,  or  infiltration  of  the  liver,  is  the  term  applied  to 
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the  presence  of  amyloid  material  in  the  blood-vessels  and  interstitial  tissue 
of  the  liver. 

Etiology. — The  method  of  origin  of  amyloid  material  is  unknown.  Its 
presence  in  the  liver  occurs  in  the  course  of  certain  affections,  the  only  known 
factors  in  etiology.  The  most  important  of  these  affections  are  chronic  sup- 
purative processes,  especially  those  of  a  tuberculous  nature,  in  the  bones  and 
joints.  Chronic  tuberculosis  of  the  lungs  and  kidneys,  especially  when  con- 
nected with  extensive  ulceration,  is  of  like  significance.  Extensive  chronic 
ulcers  of  the  skin  and  intestines  are  an  occasional  antecedent.  More  impor£- 
ant  is  syphilis,  especially  in  the  later  stages.  Amyloid  livers  are  sometimes 
found  in  cancerous  affections,  in  rickets,  malaria,  gout,  leukaemia,  and  pseudo- 
leuksemia,  and  in  chronic  nephritis. 

Morbid  Anatomy. — Since  amyloid  degeneration  of  the  liver  is  a  progres- 
sive affection,  various  degrees  of  alteration  may  be  found.  In  the  extreme 
cases  the  liver  is  greatly  and  symmetrically  enlarged,  more  than  doubled  in  size, 
and  increased  more  than  threefold  in  weight.  The  color  is  of  a  pale  reddish- 
gray,  and  the  consistency  greatly  increased.  The  capsule  is  tense,  smooth,  and 
shining,  and  the  section  shows  a  pale-gray,  homogeneous,  translucent  surface  in 
which  streaks  and  spots,  often  of  an  opaque  yellow  color,  are  indicative  of  those 
portions  of  the  liver  less  infiltrated  with  the  amyloid  substance.  The  translu- 
cency  of  the  degenerated  liver  is  conspicuous  when  the  light  is  transmitted 
through  thin  slices ;  the  translucent  amyloid  portions  are  stained  of  a  mahog- 
any-brown color  when  the  surface  is  covered  with  a  compound  solution  of  iodine. 
The  gall-bladder  is  apt  to  contain  a  small  quantity  of  pale,  watery  bile. 
Symptomatology. — There  are  no  characteristic  symptoms  of  amyloid 
degeneration  of  the  liver.  The  patient  is  pale,  cachectic,  and,  in  the  later 
stages,  of  the  disease,  oedematous  and  dropsical.  These  conditions  are  not 
directly  attributable  to  the  amyloid  affection  of  the  liver,  since  when  this 
organ  is  degenerated  the  same  condition  is  likely  to  be  found  in  the  spleen 
kidneys,  or  intestines.  A  considerable  enlargement  of  the  liver  may  give 
rise  to  a  Sense  of  fulness  and  weight  in  the  right  hypochondrium. 

Although  there  is  an  extensive  destruction  of  liver-cells  and  a  marked 
obstruction  to  the  flow  of  portal  blood  through  the  liver,  it  is  doubtful  to  what 
extent  the  disturbances  of  digestion,  if  present,  are  due  to  a  deficiency  of  bile, 
as  it  is  doubtful  whether  any  ascitic  fluid  present  is  to  be  regarded  as  the 
result  of  a  mechanical  dropsy.  The  digestive  disturbances  are  loss  of  appe- 
tite, gaseous  eructations,  vomiting,  and  diarrhoea.  The  stools  may  be  pale, 
but  there  is  no  jaundice.  The  diarrhoea  is  often  attributable  to  the  associated 
amyloid  degeneration  of  the  intestines.  There  is  no  fever.  The  urine  is 
usually  of  low  specific  gravity,  pale,  highly  albuminous  in  virtue  of  the  asso- 
ciated amyloid  affection  of  the  kidneys. 

The  physical  examination  of  the  liver  indicates  the  degree  of  enlarge- 
ment. The  dulness  may  extend  from  the  third  rib  to  the  level  of  the  crest  of 
the  ilium.  On  palpation  the  enlarged  liver  is  smooth  and  tense,  its  edge 
sharply  defined.    It  is  neither  painful  nor  tender. 
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The  spleen  may  or  may  not  be  enlarged.  In  the  latter  case  the  increase  in 
size  is  I'ather  due  to  an  amyloid  infiltration  of  the  organ  than  to  its  passive 
congestion. 

Course  and  Duration. — Amyloid  degeneration  of  the  liver  is  usually  a 
chronic  affection,  progressing  gradually,  increasing  in  extent  during  a  period 
of  months  or  years,  although  the  diagnosis  is  usually  made  within  a  few 
months  of  death.  Its  progress  is  sometimes  very  rapid.  Cohnheim  has 
reported  a  case  of  extreme  amyloid  disease  which  had  developed  in  the  course 
of  three  months. 

Diagnosis. — The  diagnosis  of  an  amyloid  liver  is  based  upon  the  occur- 
rence of  enlargement  of  tflis  organ  in  a  patient  with  one  of  the  above-men- 
tioned antecedents,  who  is  anaemic,  cachectic,  and  -dropsical.  The  diagnosis  is 
supported  by  evident  enlargement  of  the  spleen  and  by  the  presence  of  diar- 
rhoea and  albuminuria. 

Prognosis. — It  is  doubtful  whether  a  patient  with  amyloid  liver  ever 
recovers  from  the  disease  in  \fhich  it  occurs.  Although  it  is  possible  that 
slight  degrees  of  amyloid  degeneration  may  remain  stationary,  and  perhaps  be 
recovered  from  after  removal  of  the  cause,  the  patient  usually  becomes  paler, 
more  emaciated,  and  eventually  dies  drojisical  and  exhausted. 

Treatment. — Since  the  recognition  of  an  amyloid  liver  usually  precedes 
death  by  a  few  months  only,  there  is  no  treatment  for  this  affection.  Its 
occurrence  is  only  to  be  prevented  by  a  removal  of  the  cause. 

The  efficient  early  surgical  treatment  of  the  diseased  bones  and  joints,  and 
the  effective  medical  treatment  of  the  various  lesions  of  syphilis,  and  the  arrest 
of  the  pi'ogress  of  tuberculosis  of  the  lungs  and  intestines,  may  prevent  tlie 
spread  of  amyloid  disease.  In  general  both  in  the  liver  and  elsewhere,  it 
represents  a  terminal  stage  of  the  fatal  disease  in  which  it  occurs.  Thasvmj)- 
toms  connected  with  its  presence  are  to  be  treated  as  they  arise,  and  demand 
nourishing  diet,  tonics,  laxatives,  and  astringents. 

Cancer  of  the  Liver, 

Tumors  of  the  liver  ai'e  to  be  distinguished  f  )i'  clinical  purposes  into  those 
which  are  benign  and  those  which  are  ma/if/nant.  The  former  group  includes 
myxoma,  fibroma,  lipoma,  glioma,  angioma,  retention-cysts,  and  a  part  of  the 
adenomata,  wliile  the  malignant  tumors  are  represented  by  certain  adenomata, 
sarcoma,  and  cancer.  For  convenience  the  term  "cancer"  will  be  applied  tp 
tiie  latter  series,  the  different  members  of  which,  under  circumstances,  usually 
require  a  microscopical  examination  for  their  exact  differentiation.  The  malig- 
nanf  tumor  of  the  liver  is  usually  a  cancer  or  a  sarcoma,  and  has  been  found 
in  about  3  per  cent,  of  a  large  number  of  cases  of  death  from  various  causes. 

Etiology. — Cancer  of  the  liver  is  usually  secondary  to  cancerous  disease  else- 
where, more  commonly  in  those  organs  containing  the  radicles  of  the  portal  vein. 
Hence  it  is  likely  to  follow  cancer  of  the  alimentary  canal,  especially  of  the 
stomach,  rectum,  colon,  and  oesophagus  ;  cancer  of  the  gall-bladder  or  common 
duct  or  of  the  pancreas,  may  be  the  primary  affection.    It  may  follow  cancer 
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of  the  uterus,  ovaries,  or  mammary  gland.  Sarcoma  of  the  liver  is  usually 
secondary  to  sarcoma  of  the  skin,  eye,  brain,  and  membranes  or  bones. 
Both  cancer  and  sarcoma  may  arise  primarily  in  the  liver,  but  they  are  usu- 
ally secondary  to  growths  in  other  parts. 

Cancer  of  the  liver  occurs,  as  a  rule,  after  middle  life,  though  it  has  been 
found  in  infants  and  young  children.  It  is  more  common  in  women  than  in 
men,  presumably  in  consequence  of  the  frequent  primary  occurrence  of  can- 
cer in  the  sexual  organs  of  the  female.  Heredity,  injury,  and  gall-stones  are 
assigned  a  certain  degree  of  importance  in  etiology.  Although  gall-stones  are 
not  infrequently  found  in  cancer  of  the  liver,  they  may  be  a  result,  as  well  as 
a  cause,  of  this  atfection.  * 

Morbid  Anatomy. — Malignant  disease  of  the  liver  occurs  in  the  form  of 
nodules  or  as  a  diifuse  infiltration  of  the  organ.  Either  variety  may  be  primary 
or  secondary,  and  its  growth  is  associated  with  absorption  of  the  liver-cells.  The 
nodules  may  be  single  or  multiple,  the  latter  being  the  usual  characteristic  of 
secondary  growths.  The  right  lobe  is  apt  to  be  more  especially  diseased, 
although,  exceptionally,  the  left  lobe  may  be  predominantly  aflFected. 

As  a  rule,  the  liver  is  increased  in  size,  sometimes  enormously,  then  weigh- 
ing as  much  as  twenty-five  pounds.  The  increase  in  size  is  symmetrical  when 
the  organ  is  infiltrated  ;  when  nodules  are  present  the  enlargement  may  be 
extremely  irregular.  The  nodules  vary  in  size  from  that  of  a  pinhead  or  less 
to  that  of  the  fist  or  upward.  They  may  occur  in  great  numbers,  more  than 
a  hundred.  Some  of  the  nodules  project  from  the  surface  of  the  liver,  either 
rounded  or  flattened,  the  latter  often  presenting  a  central  depression,  the  um- 
bilicated  appearance.  Smaller  nodules  are  often  to  be  found  at  the  periphery 
of  the  larger  nodules,  the  latter  appearing  in  considerable  part  to  arise  from 
the  confluence  of  the  smaller  nodules.  The  peritoneum  is  often  thickened  and 
opaque,  and  may  contain  dilated  and  tortuous  blood-vessels. 

On  section  of  the  liver  the  nodules  present  a  globular  shape,  and  wlicn  small 
are  of  a  gray,  reddish-gray,  or  white  color,  though  some  are  dirty  gray  or  black 
(melanotic  sarcoma  or  cancer).  As  the  nodules  become  larger  they  assiune  a 
variegated  appearance  in  consequence  of  secondary  changes.  Fatty  degenera- 
tion and  necrosis  of  the  cells  give  a  yellow  color  or  a  caseous  look.  Haiinor- 
rhages  produce  shades  of  red  and  brown  corresponding  to  the  extent  and  age 
of  the  bleeding.  The  centre  of  the  nodule  may  be  transformed  into  a  cyst- 
like cavity  containing  a  thin,  opaque,  yellow  fluid. 

The  consistency  of  the  nodules  varies  extremely,  and  the  naeduUary  or 
encephaloid,  the  fibrous  or  scirrhous,  the  hyaline  or  gelatinous  appearances  are 
to  be  observed. 

The  infiltrating  cancer  of  the  liver  produces  a  more  symmetrical  enlarge- 
ment of  the  liver,  which  thus  attains  its  greatest  size.  The  enlargement  is 
more  or  less,  not  absolutely,  symmetrical,  and  in  extreme  instances  the  verti- 
cal diameter  shows  the  greatest  increase.  The  color  is  apt  to  be  paler  than 
normal  unless  the  growth  be  melanotic,  in  which  case  the  appearance  of  the 
section  of  the  liver  has  been  compared  to  that  of  granite.    The  infiltration 
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may  be  so  symmetrical  that  tlie  structural  details  of  the  normal  liver  are 
closely  followed,  or  interlacing  bands  of  dense  fibrous  tissue  may  be  formed 
enclosing  islets  of  cancer,  presenting  an  appearance  simulating  that  of  fibrous 
hepatitis. 

Both  in  the  nodular  and  infiltrating  varieties  the  cancer  may  compress  and 
penetrate  branches  of  the  hepatic  and  portal  veins,  narrowing  and  obliterating 
their  canals,  with  or  without  the  formation  of  thrombi.  Corresponding  dis- 
turbances in  the  circulation  of  the  affected  parts  of  the  liver  result,  and  are 
manifested  by  injection,  infarction,  and  necrosis.  Compression  of  the  trunk 
of  the  portal  vein  may  occur  from  the  extension  of  the  cancer  to  the  lymph- 
glands  in  the  portal  fissure,  and  perforation  of  its  walls  or  that  of  the  gall- 
bladder may  result  from  extension  of  the  disease  in  the  liver.  In  like  man- 
ner, pressure  upon  the  bile-ducts  gives  rise  to  dilatation  and  jaundice. 

Cancer  of  the  liver  is  often  associated  with  peritoneal  cancer,  and  the  lungs, 
spleen,  or  kidneys  may  be  similarly  aflected. 

Symptomatology. — The  disease  in  the  liver  may  be  so  little  advanced  as 
to  give  rise  to  few  or  no  symptoms.  The  more  extensive  the  cancer  of  the 
liver,  the  gi'eater  the  resulting  disturbances,  although  for  a  time  they  may 
yield  in  importance  to  the  symptoms  due  to  the  primary  cancer.  Digestive 
disturbances  are  usually  present.  Loss  of  appetite,  nausea,  vomiting,  and 
constipation  become  associated  with  emaciation  and  debility. 

Pain  in  the  hepatic  region  is  almost  constant,  and  radiates  outward  in  vari- 
ous directions.  In  at  least  half  of  the  cases  jaundice  is  present,  with  or  with- 
out colored  stools.  It  becomes  persistent,  and  sometimes  extreme.  In  a  like 
number  of  cases  the  abdomen  becomes  distended  with  fluid,  either  ascitic  from 
pressure  upon  or  obliteration  of  the  portal  vein,  or  peritonitic  from  simple  or 
cancerous  peritonitis. 

Cutaneous  haemorrhages  or  bleeding  from  the  nose,  stomach,  and  bowels  may 
occur  late  in  the  disease,  and  itching  of  the  skin  and  hiccough  are  sometimes 
troublesome.  The  patient  becomes  cachectic,  and  the  skin  may  show  a  certain 
degree  of  cedema.  The  pulse  is  slow  when  jaundice  is  present,  and  the  tem- 
perature is  often  normal,  perhaps  subnormal  toward  the  end  of  life.  On  the 
contrary,  a  febrile  temperature  is  sometimes  present,  especially  when  the  dis- 
ease runs  a  rapid  course  or  is  accompanied  with  suppuration.  The  fever  may 
be  continuous  or  intermittent. 

The  urine  is  diminished  in  quantity,  high-colored,  even  in  the  absence  of 
jaundice,  and  may  contain  a  trace  of  albumin.  The  indican  is  increased,  and 
in  melanotic  cancer  or  sarcoma  melanin  or  melanogen  may  be  present.  The 
urine  then  may  be  dark,  almost  black,  when  passed,  from  the  presence  of  me- 
lanin, or  it  may  become  black  after  standing  or  when  heated  with  nitric  acid, 
from  the  presence  of  melanogen. 

The  liver  is  usually  tender,  and  may  be  so  enlarged  that  the  area  of  hepatic 
dulness  extends  from  the  third  right  rib  to  below  the  iliac  crest.  In  nodular 
cancer  the  nodules  are  to  be  felt,  and  sometimes  seen,  through  the  thin  abdom- 
inal wall,  and,  if  the  liver  be  not  too  large,  move  with  the  diaphragm.  They 
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vary  in  consistency,  and  large  nodules  may  sometimes  be  so  soft  as  to  suggest 
tlie  presence  of  fluid.  In  such  cases  an  exploratory  puncture  is  likely  to 
remove  a  quantity  of  blood  which  offers  little  or  no  evidence  as  to  its  source. 
If  the  left  lobe  be  especially  enlarged,  it  may  transmit  the  aortic  impulse 
so  strongly  as  to  suggest  an  aneurism  of  this  vessel.  The  pulsation,  how- 
ever, is  not  expansile.  As  in  case  of  the  aneurism,  the  spleen  is  usually  not 
enlarged. 

Course  and  Duration. — The  progress  of  the  disease  is  in  the  direction 
of  increasing  loss  of  flesh  and  strength,  and  may  be  so  rapid  that  death  occurs 
in  the  course  of  a  few  weeks.  The  average  duration  of  the  disease  after  its 
recognition  is  some  four  or  five  months,  although  it  may  extend  over  a  period 
of  more  than  a  year.  Death  may  result  from  the  progi'essive  debility  with 
eventual  pulmonary  oedema,  or  it  may  be  due  to  cancerous  peritonitis  or  to 
intraperitoneal  haemorrhage  from  rupture  of  a  nodule. 

Diagnosis. — The  concurrence  of  a  progressive  loss  of  flesh  and  strength 
with  pain  and  tenderness  in  the  right  hypochondrium,  and  an  enlarged  nodular 
liver,  would  lead  to  a  diagnosis  of  cancer  of  the  liver.  This  diagnosis  would 
be  strengthened  by  the  presence  of  jaundice  and  ascites  and  nodules  connected 
with  the  peritoneum.  An  enlarged  nodular  liver  might  be  produced  by  an 
echinococcus  cyst,  but  the  latter  increases  in  size  without  much  constitutional 
disturbance,  and  an  exploration  would  make  the  diagnosis  clear.  Nodular 
deformity  of  the  liver  from  fibrous  hepatitis  would  lack  the  cachexia  of 
cancer. 

With  the  above  symptoms  and  a  symmetrically  enlarged  liver  the  question 
of  a  hypertrophic  cirrhosis  might  be  raised.  In  the  latter  affection  the  cachexia 
is  of  late  occurrence  and  the  spleen  is  enlarged.  In  amyloid  liver,  the  anteced- 
ents are  pronounced,  the  disease  is  of  slower  progress,  jaundice  is  infrequent, 
albuminuria  and  dropsy  are  greater. 

Greater  difficulty  in  diagnosis  is  likely  to  arise  in  discriminating  between 
cancer  of  neighboring,  perhaps  adherent,  organs  and  cancer  of  the  liver,  or 
in  recognizing  cancer  of  the  liver  without  any  notable  enlargement  of  this 
organ.  Under  such  circumstances  the  differential  diagnosis  might  become 
impossible. 

Treatment. — Malignant  disease  of  the  liver  is  inevitably  fatal,  and  its 
treatment  consists  merely  in  the  relief  of  symptoms,  especially  in  the  use  of 
laxatives  and  opiates. 

Parasites  op  the  Liver. 
Of  the  parasites  which  may  be  found  in  the  liver,  there  are  three  which 
have  little  or  no  clinical  importance.  These  are  the  pentastomum  denticula- 
tum,  the  cysticercus  cellulosse,  and  the  psorosperms.  They  are  extremely  rare, 
and  produce  little  or  no  disturbance.  The  echinococcus,  on  the  contrary,  is 
often  met  with  in  some  countries,  is  productive  of  serious  if  not  fatal  results, 
and  its  recognition  is  of  increasing-  importance  from  the  success  which  has 
attended  efforts  at  its  removal. 
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EcHiNOCOccus ;  Hydatid  of  the  Liver. 

Etiology. — The  echinococciis  is  the  cestode  or  larval  stage  of  a  tape-worm, 
the  Tcenia  eehinococcus.  The  latter  is  found  in  the  small  intestine  of  the  dog 
or  of  allied  animals,  the  wolf  and  jackal.  It  is  exceedingly  minute,  4-5  milli- 
metres long,  and  easily  escapes  recognition.  It  is  composed  of  a  head  sur- 
mounted by  a  rostellum  with  a  double  row  of  booklets,  twenty  or  thirty, 
and  four  suckers.  To  the  head  are  attached  four  joints,  only  the  last  being 
mature  and  bearing  eggs  capable  of  producing  its  like.  The  eggs,  when 
swallowed  by  man,  are  believed  to  perferate  the  intestinal  wall  and  enter 
the  liver  by  means  of  the  portal  vessels.  Within  the  liver  they  are  trans- 
formed into  the  eehinococcus  or  hydatid  cyst. 

Since  man  is  usually  infected  by  swallowing  the  ova  from  the  tsenia  of  the 
dog,  it  follows  that  this  event  is  more  likely  to  occur  the  more  intimate 
the  relation  between  man  and  dog.  It  is,  consequently,  in  such  countries  as 
Iceland  and  Australia  that  this  hydatid  disease  is  most  often  found,  although 
it  is  not  unusual  in  other  civilized  countries.  In  the  United  States  and  Can- 
ada it  is  comparatively  rare,  according  to  Osier,  who  has  been  enabled  to  col- 
lect only  85  cases.  It  is  more  often  found  among  the  poor  and  among  those 
whose  occupation — as  shepherds,  for  instance — renders  them  especially  liable 
from  their  uncleanly  habits  and  intimate  relation  to  the  dog. 

Morbid  Anatomy. — After  the  embryo  has  reached  the  liver  it  continues 
to  increase  in  size  and  becomes  transformed  into  a  cyst.  Either  a  single 
cyst  is  found,  the  unilocular  eehinococcus,  or  innumerable  cysts  are  present, 
the  multilocular  eehinococcus. 

The  unilocular  eehinococcus  is  the  variety  most  often  found.  It  may  be 
present  in  either  lobe  of  the  liver,  usually  the  right,  and  may  be  seated  near 
the  surface  or  deep  in  the  organ.  It  may  increase  in  size  until  it  produces  an 
enormous  enlargement  of  the  liver,  extending  from  the  second  rib  to  the 
crest  of  the  ilium,  or  it  may  project  above  the  surface  as  a  circumscribed 
tumor,  sometimes  pedunculated.  When  the  eehinococcus  is  superficial,  the 
fibrous  peritoneal  covering  of  the  liver  is  likely  to  become  thickened  and 
opaque,  and  adhesions  may  form  between  it  and  neighboring  parts,  whether 
visceral  or  parietal.  The  parasites  enlarge  by  the  accumulation  of  fluid  within 
the  parent  cyst  or  by  the  formation  of  daughter  and  granddaughter  cysts,  until 
thousands  may  be  present.  The  parent  cyst  has  a  smooth,  homogeneous,  opaque, 
lamellated  wall,  readily  becoming  convoluted  after  removal  of  its  contents. 
The  inner  surface  of  this  wall  may  be  studded  with  brood-capsules  and  sco- 
lices.  The  latter  are  the  immature  tapeworms,  and  project  from  or  ai'e  in- 
verted into  the  capsules.  They  have  a  head,  rostellum,  suckers,  and  booklets, 
like  the  ancestor.  Some  of  these  cysts  may  be  sterile,  having  no  scolices.  The 
parent  cyst  and  its  offspring  may  contain  a  large  or  small  quantity  of  clear, 
pale-yellow  liquid,  the  specific  gravity  of  which  varies  between  1005  and  1015. 
It  is  free  from  albumin,  contains  abundant  chlorides,  a  trace  of  sugar,  and  suc- 
cinic acid.    The  presence  of  the  latter  is  determined  by  its  changing  to  a  brown 
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color  on  the  addition  of  a  dilute  solution  of  ferric  chloride.  The  parent  cyst 
lies  in  a  fibrous  capsule  developed  from  the  fibrous  tissue  of  the  liver,  and  its 
inner  surface  may  be  stained  of  an  iron-rust  color  from  the  presence  of  cystal- 
liue  heematoidin  or  bilirubin. 

The  liver-tissue  becomes  atrophied  in  proportion  to  the  number  and  size  of 
the  cysts,  but  a  regeneration  of  liver-tissue  has  sometimes  been  observed. 

The  echinococcus  may  die,  as  from  injury  or  the  action  of  bile,  in  which 
case  a  part  of  its  fluid  becomes  absorbed,  the  cyst-wall  becomes  convoluted  and 
contains  a  yellow  greasy  material  in  which  fat-drops,  crystals  of  cholesterin 
and  booklets  may  be  found.  The  fibrous  capsule  may  become  inflamed,  and 
an  abscess  arise,  perhaps  resulting  in  the  death  of  the  echinococcus.  Lime 
salts  may  become  deposited  in  the  remains  of  the  dead  echinococcus,  from 
which  the  booklets  may  be  removed  after  solution  of  the  salts. 

The  multilocular  echinococcus  forms  a  relatively  solid  and  somewhat  irreg- 
ular tumor  intimately  connected  with  the  liver,  and  may  attain  a  great  size. 
It  has  a  honeycombed  structure,  being  traversed  by  fibrous  septa  enclosing 
more  or  less  rounded  spaces  in  which  is  a  liquid  or  gelatinous  material,  the 
daughter  cyst.  These  are  usually  sterile,  but  may  contain  scolices  and 
booklets. 

The  peculiar  characteristics  of  the  multilocular  echinococcus  are  attributed 
to  a  growth  of  the  brood-capsules  into  pre-existing  spaces,  lymphatics,  blood- 
vessels, or  bile-ducts,  from  the  ontside  wall  of  the  parent  echinococcus. 

If  echinococci  are  found  in  the  liver,  they  are  not  infrequently  found  else- 
where, as  in  the  peritoneum  and  spleen,  in  the  heart,  lungs,  and  brain. 

Symptomatology. — Small  echinococci  produce  no  symptoms ;  large  cysts 
or  those  favorably  situated  may  give  rise  to  serious,  even  fatal,  results  by  pres- 
sure, rupture,  or  suppuration.  Usually  there  is  but  little  disturbance  of  the 
nutrition  of  the  patient. 

In  case  of  extreme  enlargement  of  the  liver  the  diaphragm  may  be  pressed 
upward,  the  heart  and  lungs  displaced,  and  severe  dyspnoea  result.  The  portal 
vein  may  become  compressed  and  ascites  follow,  or  the  hepatic  vein  or  vena 
cava  may  become  obstructed  and  oedema  of  the  legs  take  place.  If  the  main 
bile-ducts  are  obstructed,  jaundice  will  follow.  The  pressure  of  the  enlarged 
liver  in  the  right  hypochoudrium  may  give  rise  to  a  sense  of  weight  and  dis- 
tention, and  may  produce  a  bulging  of  that  region.  Pressure  upon  the  sensory 
nerves  supplying  the  legs  may  result  in  pain,  numbness,  or  prickling. 

Rupture  of  the  cyst  may  take  place  into  the  peritoneum,  pericardium,  or 
pleura,  with  a  resulting  acute,  perhaps  fatal,  inflammation  of  these  mem- 
branes. Urticaria  has  repeatedly  been  observed  to  follow  rupture  into  the 
peritoneal  cavity.  The  rupture  may  take  place  into  the  lung,  and  pneumonia 
follow,  or  cysts,  scolices,  or  booklets  may  be  coughed  out  of  the  lung  for  a 
period  of  months.  More  frequently  pus,  blood,  bile-  or  blood-pigment  may 
be  raised,  and  the  patient  appear  to  be  suffering  from  an  abscess  or  gangrene 
of  the  lung.  The  perforation  may  take  place  into  the  gall-bladder,  with 
symptoms  of  gall-stone.    If  into  the  stomach  or  intestine,  cysts  may  be 
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vomited  or  escape  through  the  bowels.  Rupture  into  tlie  pelvis  of  the  kid- 
ney has  been  observed  also  through  the  abdominal  wall,  with  the  discharge 
of  the  hydatids.  Fatal  embolism  has  resulted  from  rupture  into  the  hepatic 
vein  and  the  passage  of  hydatids  into  the  heart  and  pulmonary  artery. 

Suppuration  of  the  fibrous  capsule  of  the  cysts  results  in  the  formation  of 
an  abscess,  which  may  lie  within  the  liver  or  assume  the  characteristics  of  a 
subphrenic  abscess.  Chills,  fever,  jaundice,  and  progressive  emaciation  may 
result  from  the  complication.  The  abscess  may  break,  as  may  the  cyst  itself, 
into  neighboring  parts. 

The  nature  of  the  enlargement  of  the  liver  is  to  be  determined,  in  the 
main,  by  the  results  of  the  physical  examination.  Inspection  may  reveal  a 
deformity  of  the  epigastrium  or  right  hypochondrium.  Percussion  will  show 
an  increased  area  of  dulness  in  the  region  of  the  liver  conforming  to  the  size 
of  the  cyst.  If  this  project  into  the  thorax  from  the  upper  surface  of  the  liver, 
it  is  important  to  determine  its  outlines,  which  are  likely  to  be  curved  upward, 
the  uppermost  point  being  in  the  axillary  region,  whereas  in  pleuritic  exuda- 
tion the  highest  point  is  in  the  dorsal  region.  By  palpation  nodules  may  be 
felt  moving  with  the  diaphragm  when  motion  is  possible.  The  nodules  are 
elastic,  perhaps  fluctuating,  and  may  present  the  hydatid  thrill,  compared  to 
the  quivering  of  jelly,  although  this  sign  is  not  to  be  regarded  as  pathognomo- 
nic of  this  disease. 

The  multilocular  echinococcus  appears  rather  as  an  irregular,  dense  enlarge- 
ment of  the  liver.  It  is  likely  to  be  associated  with  an  enlarged  spleen,  gas- 
tro-intestinal  hfemorrhages,  ascites,  and  jaundice. 

Diagnosis. — The  diagnosis  of  echinococcus  of  the  liver  rests  essentially 
upon  the  recognition  of  an  enlargement  or  tumor  of  the  liver  and  the  deter- 
mination of  its  contents,  especially  in  the  discovery  of  booklets,  by  means  of 
the  aspirator.  Enlargement  of  the  liver  from  fibrous  hepatitis  is  eliminated 
by  the  absence  of  the  usual  antecedents,  ascites  and  enlarged  spleen.  Amyloid 
liver  is  also  to  be  excluded  by  the  lack  of  the  usual  forerunners,  by  the  density  of 
the  symmetrically  enlarged  organ,  and  by  the  evidence  of  like  disease  elsewhere, 
especially  in  the  kidneys.  Abscess  of  the  liver  is  to  be  discriminated  from 
simple  hydatids  by  the  chills,  fever,  and  rapid  emaciation.  It  may  be  impos- 
sible to  differentiate  the  abscess  from  the  suppurating  hydatid.  The  enlarged 
liver  from  cancer  is  likely  to  be  present  in  elderly  people,  in  whom  there  is 
pronounced  cachexia,  frequently  with  jaundice. 

Circumscribed  hydatids  might  be  mistaken  for  pleuritic  effusion,  in  which 
the  line  of  dulnes§  will  differ  as  above  stated,  and  the  heart  will  be  pushed 
outward,  not  upward.  The  subphrenic  abscess  will  be  characterized  by  pain 
and  fever,  and,  in  the  end,  by  the  results  of  aspiration.  In  like  manner,  the 
aspirator  will  serve  to  eliminate  a  dilated  gall-bladder  or  a  hydronephrosis. 
A  cystic  kidney  is  likely  to  be  manifested  by  urine  presenting  the  characteris- 
tics of  a  fibrous  atrophy  of  this  organ. 

Prognosis. — Echinococcus  of  the  liver  is  a  chronic  affection,  of  slow  prog- 
ress, and  may  exist  for  thirty  years.    A  spontaneous  cure  by  death  of  the 
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parasite  is  uot  infrequent,  and  the  more  serious  complication  of  rupture  and 
discharge  of  the  cysts  through  a  hollow  organ  or  through  the  abdominal  wall 
may  result  in  recovery.  If  sufficiently  advanced  to  permit  recognition,  it 
must  be  regarded  as  a  serious  affection  in  virtue  of  the  complications  which 
may  arise. 

Treatment. — The  treatment  begins  only  with  the  recognition  of  the  disease, 
and  its  aim  is  to  destroy  or  remove  the  parasite.  Various  measures  have  been 
adopted  for  this  purpose,  of  which  puncture  has  been  most  generally  employed. 
Death  of  the  echinococcus  has  resulted  from  puncture  and  aspiration,  puncture 
and  drainage,  puncture  and  injection — e.  g.  with  tincture  of  iodine.  Of  these 
methods,  the  first  is  uncertain  ;  the  others  are  dangerous  as  favoring  sepsis.  At 
present  the  treatment  is  chiefly  surgical,  consisting  in  incision  of  the  sac  and 
evacuation  of  its  contents,  either  directly  after  suturing  the  surface  to  the  lips 
of  the  wound,  or  after  obtaining  adhesions  between  the  opposed  peritoneal  sur- 
faces by  preliminary  operation. 

Electrolysis  has  been  used  successfully  in  a  number  of  instances,  but  the 
surgical  treatment  is  that  to  be  especially  commended  as  radical  and  not 
unduly  daugerenis. 

Inflammation  op  the  Gall-ducts  and  Gall-bladder  (Cholangitis 

AND  Cholecystitis). 

Inflammation  of  the  biliary  tract  may  be  confined  to  the  common  or 
hepatic  duct,  to  the  cystic  duct  or  to  the  gall-bladder,  or  to  a  limited  part 
of  the  ducts. 

Etiology. — Inflammation  of  the  biliary  tract  usually  results  from  the  ex- 
tension of  an  inflammatory  process  into  the  common  ducts  from  the  duodenum. 
The  persistence  and  severity  of  the  inflammation  largely  depend  upon  the 
associated  presence  of  some  mechanical  irritant,  especially  gall-stones.  The 
duodenal  inflammation  is  usually  part  of  an  acute  gastro-duodenitis,  excited  by 
irritants  taken  into  the  stomach  as  food  and  drink,  medicines  and  poisons. 
Inflammation  of  the  biliary  tract  also  occurs  in  the  course  of  infectious  dis- 
eases, as  pneumonia,  typhoid  and  malarial  fevers,  erysipelas,  or  as  an  epidemic 
from  more  or  less  unknown  influences.  It  may  occur  in  the  course  of  acute 
and  chronic  inflammation  or  cancer  of  the  liver,  and  be  caused  by  parasites  of 
this  organ  or  of  the  ducts.  Obstruction  to  the  outflow  of  blood  from  the  liver 
in  chronic  valvular  disease  of  the  heart  and  in  emphysema  of  the  lungs  also 
acts  as  a  cause. 

Morbid  Anatomy. — The  inflammation  may  be  limited  to  the  common 
duct,  especially  to  its  duodenal  end,  or  be  extended  along  the  common  and 
hepatic  ducts  to  the  liver.  The  cystic  duct  or  gall-bladder  may  alone  be 
affected,  or  both  may  be  simultaneously  inflamed. 

The  appearances  vary  according  to  whether  the  inflammation  is  catarrhal  or 
suppurative.  In  the  mildest  form  of  catarrhal  inflammation  there  may  be  little 
found  to  indicate  its  presence.  Both  redness  and  swelling  of  the  mucous  mem- 
brane are  likely  to  subside  after  death,  and  the  mucous  and  cellular  exudation 
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may  be  slight.  A  catarrhal  inflammation  of  the  duodenal  end  of  the  common 
duct  is  suggested  in  a  case  of  jaundice  by  the  presence  of  a  mucous  plug,  or 
by  the  absence  of  a  bile-stained  mucous  membrane  at  this  part,  while  toward 
the  liver  the  stain  is  apparent.  When  catarrhal  inflammation  affects  the  gall- 
bladder or  the  ducts  beyond  the  duodenal  end,  the  appearances  may  be  nega- 
tive or  redness  and  swelling  of  the  mucous  membrane  may  be  found  and  a 
more  or  less  viscid,  opaque-gray  cellular  exudation  be  seen  on  its  surface. 

If  the  catarrhal  inflammation  of  the  gall-bladder  be  associated  with  obstruc- 
tion of  the  cystic  duct  from  whatever  cause,  the  bladder  becomes  dilated  into 
a  pear-shaped  cyst,  which  may  hold  a  quart  or  more  of  fluid  (dropsy  of  the 
gall-bladder).  Its  mucous  membrane  then  becomes  thin,  smooth,  and  shin- 
ing, and  the  fluid  present  is  thin,  pale,  watery,  or  slimy,  containing  no  bile. 
The  walls  of  the  dilated  gall-bladder  may  eventually  become  thickened  and 
infiltrated  with  lime  salts. 

In  suppurative  inflammation  the  mucous  membrane  of  the  ducts  and  of  the 
gall-bladder  is  thickened,  injected,  ecchymosed.  The  ducts  are  dilated,  and 
their  cavity,  as  well  as  that  of  the  gall-bladder,  contains  a  purulent  or  muco- 
purulent fluid,  unstained  by  bile.  The  intrahepatic  branches  of  the  hepatic 
duct  may  be  filled  with  pus.  The  wall  of  the  inflamed  duct  or  gall-bladder 
may  be  extensively  ulcerated  or  covered  with  patches  of  necrotic  tissue  or  with 
fibrinous  false  membrane. 

With  the  extension  of  the  inflammatory  process  to  the  surrounding  liver- 
substance  multiple  small  abscesses  are  formed.  The  inflammation  may  extend 
from  the  gall-bladder  and  extrahepatic  ducts  to  the  surrounding  parts,  with 
or  without  perforation,  and  lead  to  the  establishment  of  fistulse  between  the 
biliary  and  intestinal,  urinary  or  respiratory  tracts,  or  between  the  gall-blad- 
der and  skin.  Fatal  peritonitis  follows  the  discharge  of  the  abscess  into  the 
peritoneal  cavity. 

When  the  cystic  duct  is  obliterated  and  a  suppurative  cholecystitis  is  present, 
the  gall-bladder  is  dilated  and  filled  with  pus — empyema  of  the  gall-bladder. 

Although  the  tendency  of  suppurative  inflammation  of  the  biliary  tract  is 
toward  necrosis  and  perforation,  the  ulcerated  surfaces  may  become  united, 
causing  obliteration  and  dilatation,  or  form  scars,  producing,  various  degrees 
of  deformity. 

Symptomatology. — Inflammation  of  the  gall-ducts  and  gall-bladder  is 
first  announced  by  jaundice,  which  increases  in  intensity  within  the  course  of 
a  few  days.  Since  the  inflammation  is  usually  due  to  an  antecedent  gastro- 
duodenal  catarrh,  the  symptoms  of  the  latter  affection — viz.  loss  of  appetite, 
nausea,  vomiting,  belching,  epigastric  tenderness,  with  more  or  less  irregular 
stools — are  likely  to  have  preceded  the  appearance  of  the  jaundice  by  a  few 
days  or  by  a  week  or  two. 

The  temperature  is  likely  to  be  slightly  elevated,  and  the  area  of  hepatic 
dulness  is  somewhat  increased,  the  edge  of  the  liver  being  tender. 

In  catarrhal  inflammation  of  the  gall-bladder  with  obstructed  outlet  jaun- 
dice is  unlikely  to  occur,  and  there  are  no  symptoms  except  a  sense  of  pressure 
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or  sensitiveness  in  the  region  of  the  distended  gall-bladder.  The  latter  is 
determined  by  the  circiunscribed  resistance,  more  or  less  pear-shaped,  dull  on 
percussion,  apparently  intimately  connected  with  the  liver,  with  which  it  rises 
and  falls  in  respiration.  Eichhorst  refers  to  a  case  where  the  pear-shaj)ed 
tumor  was  separated  from  the  lower  edge  of  the  liver  by  the  overlying 
intestine. 

If  the  catarrhal  inflammation  extend  into  the  smallest  gall-ducts,  it  tends 
to  become  persistent  and  to  give  rise  to  that  variety  of  fibrous  hepatitis  known 
as  hypertrophic  cirrhosis. 

If  the  inflammation  become  suppurative,  the  patient  will  suffer  from  chills, 
recurring  at  irregular  intervals  and  followed  by  fever  and  sweating,  the  tem- 
perature being  elevated  to  103°  F.  and  upward.  The  hepatic  tenderness 
becomes  marked.  These  symptoms  may  persist  for  months,  the  patient 
becoming  progressively  emaciated  and  debilitated,  with  symptoms  of  sep- 
ticaemia. Osier  refers  to  a  case  of  cholangitis  with  gall-stones  in  which 
these  symptoms  extended  over  three  years,  with  eventual  recovery.  Usu- 
ally the  suppurative  cholangitis  or  cholecystitis  in  the  course  of  a  few 
Aveeks  or  months  results  in  perforation  with  its  sequelse,  in  abscess  of  the 
liver,  pylephlebitis,  or  acute  endocarditis. 

Diagnosis. — The  diagnosis  of  acute  catarrhal  cholangitis  is  usually  readily 
made  after  the  jaundice  is  present  in  virtue  of  the  history  of  the  patient  and 
the  digestive  symptoms.  It  is  distinguished  from  the  effects  of  gall-stones  by 
the  absent  biliary  colic  and  by  the  slow  progress  of  the  jaundice.  The  dilated 
gall-bladder  is  to  be  recognized  as  an  abdominal  tumor,  and  may  attain  such  a 
size  as  to  be  confounded  with  a  cystic  tumor  arising  in  the  pelvis.  It  is  more 
likely  to  be  mistaken  for  a  movable  kidney,  which  has  a  different  shape,  is 
more  readily  displaced,  and  does  not  move  so  distinctly  with  the  rise  and  fall 
of  the  diaphragm.  Although  the  distended  gall-bladder  is  elastic  and  perhaps 
fluctuant,  tlie  pressure  of  the  contents  may  be  so  great  as  to  suggest  a  solid 
tumor.  It  may  then  be  confounded  with  a  cancer  of  the  liver  or  gall-bladder, 
which  is  likely  to  be  harder  and  more  nodular  and  associated  with  jaundice 
and  cachexia.  It  may  also  be  mistaken  for  an  echinococcus  cyst,  which  is 
likely  to  have  a  more  globular  shape  and  a  broader  base.  The  use  of  the 
aspirator  may  be  necessary  to  establish  the  differential  diagnosis. 

The  diagnosis  of  a  suppurative  cholangitis  is  only  to  be  suspected  in  the 
course  of  time,  when  the  symptoms  of  peritonitis  or  pylephlebitis  or  of 
abscess  become  evident. 

Prognosis. — Simple  catarrhal  cholangitis  is  usually  a  mild  disease,  ter- 
minating favorably  in  the  course  of  a  few  weeks,  the  jaundice  eventually  dis- 
appearing in  the  course  of  three  or  four  weeks.  If  it  remain  slight  but 
persistent  for  months  and  years,  it  is  likely  to  be  a  part  of  the  hypertrophic 
cirrhosis  already  mentioned. 

A  dropsical  gall-bladder  from  catarrhal  cholecystitis  rarely  ruptures,  and 
produces  little  or  no  disturbance. 

The  prognosis  of  suppurative  cholaugitis  and  cholecystitis  is  always  grave, 
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in  virtue  of  the  liability  of  abscess-formatiou,  tlirombo-phlebitis,  peritonitis, 
and  septicsemia. 

Treatment. — The  treatment  of  catarrh  of  the  bile-ducts  is  essentially  the 
same  as  that  of  acute  gastric  catarrh.  The  diet  should  be  largely  liquid — 
milk,  broth,  and  soups — followed  by  diluted  muriatic,  phosphoric,  or  nitro- 
muriatic  acid.  Carlsbad  salts,  Vichy  water,  or  phosphate  of  sodium  are  to  be 
taken  freely  for  the  purpose  of  promoting  evacuation  from  the  bowels. 

Mechanical  attempts  at  emptying  the  gall-bladder  by  compression  and  elec- 
tricity are  not  to  be  employed. 

Daily  rectal  enemata  of  one  to  two  quarts  of  cold  water  are  claimed  by  Krull 
to  produce  improvement  within  a  few  days.  The  treatment  in  general  is  essen- 
tially the  same  as  that  for  Acute  Jaundice,  under  which  head  it  is  more  fully 
described. 

The  dilated  gall-bladder  may  be  treated,  if  necessary,  by  puncture  or  by 
incision. 

Suppurative  cholangitis  is  to  be  treated  like  the  catarrhal  variety.  Stimu- 
lants may  become  necessary,  and  surgical  treatment  be  demanded  for  an  actual 
or  threatening  peritonitis.  Empyema  of  the  gall-bladder,  when  recognized,  is 
to  be  treated  surgically. 

Cholelithiasis. 

The  term  cholelithiasis  includes  the  method  of  origin,  lesions,  symptoms, 
and  the  results  due  to  the  presence  of  gall-stones. 

Etiology. — Gall-stones  are  formed  within  the  hepatic  ducts  and  in  the 
gall-bladder.  Their  formation  in  the  cystic  duct  and  in  the  common  duct  is 
possible,  but  when  found  in  these  portions  of  the  biliary  tract  they  have  prob- 
ably come  from  the  gall-bladder  or  hepatic  duct.  Their  method  of  origin  is 
uncertain.  According  to  the  chemical  theory,  their  chief  constituents,  choles- 
terin  and  pigment-lime,  are  precipitated  from  the  bile  in  virtue  of  the  decom- 
position of  the  cholate  salts,  which  are  capable  of  dissolving  them.  Naunyn, 
however,  claims  the  cliolesterin  is  formed  from  the  degenerated  epithelial  cells 
of  the  biliary  tract,  and  that  the  stagnation  of  the  bile  is  one  of  the  most 
important  factors  in  the  formation  of  the  stones.  It  is  also  probable  that  a 
catarrhal  condition  of  the  biliary  tract  favors  the  formation  of  calculi  in  its 
course. 

Gall-stones  are  found  much  more  often  in  women  than  in  men— four  times 
as  often,  according  to  Naunyn — and  especially  in  women  who  have  borne  chil- 
dren or  from  whom  abdominal  tumors  have  been  removed.  They  are  found  in 
the  highest  proportion  in  persons  over  sixty  years  of  age,  but  may  be  met  in 
infancy  and  childhood.  They  usually  produce  disturbances  in  people  from 
thirty  to  fifty  years  of  age.  Sedentary  habits  and  tight  lacing  are  considered 
as  favoring  the  formation  of  the  calculi  by  interfering  with  the  flow  of  bile. 
A  similar  result  is  attributed  to  a  movable  liver  or  right  kidney.  Fat  people 
are  observed  to  be  rather  more  frequently  affected  than  the  lean.    In  rare 
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instances  foreign  bodies,  as  seeds,  parasites,  mercury,  a  needle,  and  clotted 
blood,  have  been  found  in  the  centre  of  a  gall-stone. 

Morbid  Anatomy. — Gall-stones  are  either  homogeneous  or  nucleated,  and 
are  composed  of  cholesterin  alone  or  of  bile-pigment  and  lime,  usually  bili- 
rubin-lime  either  alone  or  combined  with  cholesterin ;  calcic  carbonate 
may  be  present  to  a  certain  extent,  and  rarely  traces  of  iron  or  copper. 
By  treating  portions  of  a  dried  calculus  with  alcoholized  ether  the  choles- 
terin is  dissolved.  If  the  solution  be  evaporated  on  a  watch-glass,  crystals 
of  cholesterin  will  be  found.  The  presence  of  bile-pigment  is  to  be  detected 
by  washing  portions  of  the  calculus  and  treating  them  with  a  diluted  solu- 
tion of  potash.  A  deep-yellow  color  indicates  the  presence  of  bile-pigment, 
which  may  be  determined  by  Gmelin's  test,  the  addition  of  impure  nitric 
acid. 

The  cholesterin  calculi  have  a  white  color  and  crystalline  structure,  while 
the  pigment-lime  calculi  are  homogeneous.  The  largest  calculi  are  found  in  the 
gall-bladder,  and  are  composed  almost  entirely  of  cholesterin. 

Biliary  calculi  may  be  found  in  the  gall-bladder  by  the  thousand  (Otto). 
They  vary  in  size  from  that  of  a  pin-head  to  that  of  a  hen's  egg.  The  more 
numerous  they  are,  the  smaller  are  they.  Their  shape  is  round,  oval,  or 
oblong,  and  they  are  often  facetted  as  a  consequence  of  pressure.  They  are 
sometimes  found  elongated,  their  opposed  surfaces  so  rounded  and  hollowed 
as  to  form  jointed  surfaces.  In  color  they  vary  from  the  white  of  cholesterin 
to  the  brown  and  almost  black  of  pigment-lime.  Cholesterin  calculi  have 
a  firm  consistency,  but  are  readily  cut  like  wax,  while  pigment-lime  calculi 
are  brittle  and  are  easily  crumbled  when  dry. 

They  may  be  found  anywhere  in  the  biliary  tract  from  the  duodenal  papil- 
la to  the  minutest  bile-ducts.  The  canal  in  which  they  lie  may  be  dilated, 
perhaps  sacculated.  The  mucous  membrane  may  be  smooth  and  shining,  or, 
in  case  of  inflammation,  thickened,  ulcerated,  or  perforated.  In  the  latter  case 
a  suppurative  inflammation  around  the  gall-bladder  or  common  or  cystic  duct 
mav  be  present,  with  adhesions  to  neighboring  organs  or  parts.  Perforation 
mav  take  place  either  into  the  peritoneal  cavity  or  into  the  organs  or  parts  ad- 
jacent. In  the  former  case  death  is  likely  to  rapidly  follow,  while  in  the  latter 
■  fistulous  communications  are  established  with  the  duodenum,  stomach,  trans- 
verse colon,  right  renal  pelvis,  ureter,  abdominal  wall,  or  through  the  dia- 
phragm with  the  bronchi,  and  the  calculi  may  be  discharged  through  the 
channels  thus  established. 

Suppurative  inflammation  of  the  biliary  tract  may  be  connected  with  the 
gall-stones  and  extend  into  the  gall-bladder,  producing  an  empyema,  or  into 
the  hepatic  ducts,  producing  a  cholangitis.  The  cholangitis  when  acute  may 
result  in  abscesses  of  the  liver  by  direct  extension  or  by  the  production  of  a 
pylephlebitis,  which  may  directly  result  in  abscesses,  or  indirectly  by  embolism. 
If  the  cholangitis  be  chronic,  it  may  produce  a  local  cicatrix,  or  may,  when  dif- 
fuse, result  in  a  fibrous  hepatitis.  The  possibility  of  biliary  calculi  serving  as 
a  local  cause  for  cancer  of  the  gall-bladder  or  common  duct  has  been  frequently 
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urged  from  their  not  uncommon  association — according  to  Musser  in  69  per 
cent,  of  the  cases  of  primary  cancer  of  the  gall-bladder. 

Symptomatolog'y. — Gall-stones  may  be  present  and  produce  no  symp- 
toms ;  they  may  also,  when  sufficiently  small,  pass  through  the  common  bile- 
tluct  without  giving  rise  to  any  symptoms.  When  the  latter  are  present, 
they  are  due  to  expulsion,  impaction,  or  incarceration,  and  the  presence  of  the 
calculus  is  first  suggested  by  an  attack  of  biliary  colic  or  by  the  occurrence 
of  symptoms  indicative  of  an  inflammatory  process  in  the  region  of  the  gall- 
bladder. It  is  claimed  that  lesser  degrees  of  disturbance — discomfort  in  the 
region  of  the  liver,  slight  enlargement,  and  slight  jaundice — may  be  due  to 
gall-stones,  but  such  symptoms  are  no  necessary  evidence  of  their  presence. 

The  gall-stone  usually  announces  its  existence  when  it  begins  to  move  from 
the  gall-bladder  into  the  cystic  duct,  or  through  the  common  duct  into  the 
duodenum.  Kraus  states  that  this  usually  takes  place  two  or  three  hours  after 
eating,  especially  at  night,  perhaps  from  improper  food  and  drink  or  insuf- 
ficient exercise.  The  symptoms  wh?ch  characterize  this  journey  are  pain, 
vomiting,  fever,  enlargement  of  the  liver,  and  jaundice.  The  pain  is  usually 
sudden,  severe,  rapidly  increasing  in  intensity.  It  is  referred  to  the  epigas- 
trium, from  which  it  radiates  in  all  directions,  frequently  into  the  right  shoulder 
and  arm. 

The  pain  is  cutting  or  stabbiug,  tearing  or  grinding,  and  often  causes  the 
patient  to  writhe  in  his  agony.  Pressure  gives  no  relief,  and  is  often  resisted 
by  the  tension  of  the  abdominal  rectus.  It  may  last  for  hours,  days,  or  weeks, 
with  occasional  remission  and  intermission,  or  it  may  suddenly  cease.  The 
pain  may  be  simulated  by  that  of  hepatic  neuralgia.  The  latter  is  less  exactly 
localized  to  the  region  of  the  gall-bladder,  occurs  in  nervous  persons,  and  is 
without  fever  and  usually  without  jaundice.  It  frequently  alternates  with 
other  forms  of  neuralgia.  Soon  after  the  onset  of  the  pain  retching  and  vom- 
iting begin,  and  are  persistent  despite  the  ejection  of  the  contents  of  the 
stomach.  The  vomitus  contains  bile  in  case  the  common  bile-duct  be  not 
obstructed  by  the  calculus,  and  may  sometimes  contain  gall-stones. 

Chills  or  rigors,  followed  by  elevated  temperature  in  the  course  of  a  few 
hours,  soon  follow  the  attack  of  pain.  The  temperature  may  be  as  high  as 
104°  or  105°  F.,  and  may  rapidly  fall  if  the  colic  be  of  short  duration,  or  may 
last  for  several  weeks  in  case  inflammation  of  the  biliary  tract  follow  the 
attempt  at  expelling  the  calculus.  If  the  fever  be  prolonged,  it  is  likely  to 
assume  a  remittent  or  intermittent  type,  resembling  that  of  malaria.  The 
pulse  is  often  slow,  from  40  to  50,  but  may  be  feeble,  frequent,  and  ir- 
regular. 

The  abdomen  may  be  somewhat  retracted  from  contraction  of  the  rectus. 
It  is  sensitive  in  the  region  of  the  liver,  the  lower  border  of  which  may 
extend  to  the  level  of  the  navel.  The  enlargement  of  the  liver  may  subside 
in  a  few  days.  If  it  persist  for  a  longer  time,  it  is  suggestive  of  an  acute 
cholangitis. 

The  gall-bladder  may  be  sensitive  aud  tender,  or  it  may  be  contracted  and 


960 


DISEASES  OF  THE  LIVER. 


hidden  below  the  surface  of  the  liver.  If  it  remain  jiersistently  sensitive  and 
tender  after  the  subsidence  of  the  colic,  it  is  probably  inflamed. 

The  spleen  may  be  enlarged,  though  it  is  not  frequently  so. 

Jaundice  is  present  in  about  one-half  the  cases,  and  begins  within  a  few 
hours  after  the  onset  of  the  pain.  It  usually  disappears  from  the  skin  within 
a  week  after  the  disappearance  of  the  pain,  unless  the  stone  becomes  impacted 
or  incarcerated  in  the  common  duct,  when  it  may  persist  for  months.  The 
stools  are  constipated,  and  may  be  colored  or  colorless,  or  may  be  colored  and 
colorless  alternately.  They  may  be  colored  in  the  presence  of  jaundice.  These 
variations  in  the  color  of  the  stools  depend  upon  the  varying  degrees  of 
obstruction  of  the  common  duct  by  the  calculus  from  time  to  time. 

During  the  attack  of  pain  the  patient's  expression  is  anxious,  his  move- 
ments are  restless,  hiccough  is  not  infrequent.  The  skin  becomes  cold  and 
clammy,  perhaps  cyanotic. 

Course. — The  length  of  the  attack  is  always  uncertain,  and  may  last  for  hours 
or  days.  Its  termination  is  represented  by  the  cessation  of  pain  and  the  disap- 
pearance of  fever.  Swelling  of  the  liver  and  jaundice  may  last  a  few  days 
longer. 

From  the  frequency  with  wiiich  many  gall-stones  are  present  it  is  not 
unusual  for  several  short  attacks  of  biliary  colic  to  take  place  within  the 
course  of  a  few  months,  many  months  then  elapsing  before  another  parox- 
ysm occurs.  Several  attacks  may  again  take  place,  to  be  followed  by  another 
intermission.  The  immediate  attack  may  be  the  last,  or  it  may  be  followed  by 
others  of  like  nature,  or  it  may  result  in  impaction  with  chronic  jaundice,  di- 
latation of  the  bile-ducts  or  gall-bladder,  or  inflammation  of  the  biliary  tract 
with  its  results. 

If  the  gall-stone  does  not  escape  through  the  common  duct,  it  may  become 
impacted  either  in  this  duct  or  in  the  cystic  duct.  If  impacted  in  the  common 
duet,  it  gives  rise  to  persistent  and  progressive  jaundice.  In  time  the  ducts 
beliind  the  calculus  may  become  dilated,  or  a  diverticulum  containing  the  cal- 
culus may  be  formed.  It  is  then  possible  for  the  flow  of  bile  to  be  resumed 
for  a  longer  or  shorter  time,  and  the  stools  to  be  colored.  The  jaundice  may 
persist  for  months,  and  the  stones  eventually  escape  or  become  encapsulated 
within  a  diverticulum  from  the  duct.  More  often  in  the  course  of  a  year  the 
symptoms  of  cholsemia  set  in,  with  marked  delirium,  convulsions,  coma,  and 
death. 

If  the  impaction  be  in  the  cystic  duct,  the  gall-bladder  becomes  distended, 
and  is  to  be  recognized  as  a  palpable  tumor  which  may  extend  below  the  navel. 
The  gall-bladder  may  become  inflamed,  and  a  painful  distention  with  febrile 
and  digestive  disturbances,  follow. 

If  the  gall-stone  be  impacted  in  the  cystic  duct,  this  tube  may  become  oblit- 
erated in  front  and  behind  the  stone ;  if  incarcerated  in  the  gall-bladder,  a 
chronic  inflammation  of  this  organ  may  take  place,  resulting  in  its  transforma- 
tion into  a  fibrous  capsule  enveloping  the  calculus.  This  capsule  may  eventu- 
ally be  infiltrated  with  lime  salts  and  form  a  bone-like  shell. 
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The  gall-stone  which  be  incarcerated  in  the  biliary  tract  may  serve  as  a 
cause  of  acute  inflammation  of  the  bile-ducts.  Frequent  chills,  followed  by 
febrile  paroxysms,  attacks  of  mild  jaundice,  nausea,  loss  of  appetite,  consti- 
pation, emaciation,  are  evidences  of  this  condition  which  may  result  in  mul- 
tiple abscesses  of  the  liver  and  is  likely  to  end  fatally.  Similar  symptoms 
of  pain  and  tenderness  in  the  region  of  the  gall-bladder  are  evidences  of  an 
inflammation  of  this  organ,  whic]i  may  result  in  perforation  into  the  peri- 
toneal cavity,  rapidly  fatal,  or  in  circumscribed  adhesive  peritonitis,  with  the 
formation  of  biliary  fistulse,  usually  associated  with  prolonged  invalidism  and 
symptoms  of  sej)tic8emia. 

Diagnosis. — The  sudden,  severe,  radiating  epigastric  pain,  quickly  followed 
by  retching  and  vomiting,  enlargement  of  the  livei",  and  perhaps  by  jaundice, 
are  sufficiently  suggestive  of  the  attempt  of  the  gall-stone  to  pass  through  the 
cystic  or  common  ducts.  The  pain  and  vomiting  are  independent  of  indiges- 
tible food,  as  in  case  of  acute  gastritis,  nor  do  they  immediately  follow  the  in- 
gestion of  food,  as  in  ulcer  of  the  stomach.  After  the  passage  of  the  gall- 
stone the  pain  is  immediately  relieved,  and  there  is  no  prolonged  convalescence 
with  the  necessity  of  a  carefully  arranged  diet. 

The  probable  diagnosis  is  made  absolute  by  the  discovery  of  the  gall-stone 
in  the  diluted  faeces  strained  through  a  fine  sieve.  This  search  if  negative  in 
its  results  sliQuld  be  continued  for  a  number  of  days  after  the  colic  has  ceased. 

The  pain  and  vomiting  may  resemble  those  occurring  in  the  gastric  crises 
of  tabes,  but  they  are  not  preceded  by  the  lightning  pains,  and  are  not  asso- 
ciated with  the  failing  knee-jerk  of  that  disease.  Neither  in  this  aff'ection  nor 
in  lead-colic  is  there  any  enlargement  of  the  liver,  Avhile  in  the  latter  afl^'ection 
the  occupation  of  the  individual  and  the  blue  alveolar  line  are  suggestive  of 
the  nature  of  the  ailment.  Renal  colic  may  be  equally  sudden  and  severe,  but 
the  pain  is  seated  in  the  lumbar  region  and  extends  along  the  course  of  the 
ureter  toward  the  bladder  or  into  the  penis  or  testicle.  The  presence  in  the 
urine  of  blood,  albumin,  and  gravel  explains  the  nature  of  the  attack. 

In  pancreatic  haemorrhage  or  in  acute  pancreatitis  the  patient  is  usually  fat, 
the  collapse  is  greater,  and  the  epigastric  tenderness  is  more  marked  and  extends 
into  the  splenic  region.  The  pain  and  vomiting  are  less  persistent,  and  sen- 
sitive points  (from  fat-necrosis)  are  likely  to  make  their  appearance  in  the 
abdomen.  The  fever  persists  and  the  stomach  remains  irritable.  In  perito- 
nitis from  perforation  the  abdomen  rapidly  becomes  tense  and  tympanitic,  the 
vomiting  is  less  uncontrollable,  and  the  fever  is  continuous.  In  appendicitis 
tlie  pain  is  easier  checked,  and  the  tenderness  is  found  in  the  region  of  the 
appendix.  In  catarrhal  jaundice  the  initial  symptoms  are  less  severe,  and  the 
jaundice  and  digestive  disturbances  persist  for  a  longer  period. 

In  rare  instances  the  symptoms  of  repeated  biliary  colic  may  be  present 
without  the  discovery  of  a  gall-stone  and  without  palpable  evidence  after 
laparotomy  of  the  presence  of  gall-stones.  Such  attacks  are  usually  desig- 
nated as  hepatic  neuralgia — a  term  which,  though  questionable,  may  be  cou- 
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veniently  employed  for  this  class  of  cases  for  want  of  a  more  exact  know- 
ledge of  the  conditions  present. 

If  the  gall-stones  fail  to  pass,  and  obstruct  the  common  duct,  persistent 
jaundice  becomes  the  prominent  symptom.  The  sudden  onset  of  the  jaun- 
dice opposes  the  existence  of  a  tumor  or  rupture  of  the  duct,  while  the  absence 
of  cachexia  and  enlargement  of  the  liver  negative  the  theory  of  a  cancer.  If 
the  gall-stone  obstruct  the  cystic  duct,  enlargement  of  the  gall-bladder  and  the 
absence  of  jaundice  are  the  important  symptoms. 

The  inflammatoiy  disturbances  connected  with  the  presence  of  gall-stone 
in  the  liver  pursue  the  course  of  a  suppurative  hepatitis,  the  cause  of  which 
is  made  known  by  the  antecedent  history  of  biliary  colic.  In  the  early 
stages  of  this  process  the  suggestion  of  intermittent  fever  is  often  presented. 
Antiperiodic  doses  of  quinine,  however,  are  not  effectual  in  preventing  the 
repetition  of  the  chills.  If  the  inflammatory  disturbances  are  in  the  gall- 
bladder, as  an  empyema  or  as  a  circumscribed  peritonitis,  the  history  of  biliary 
colic  again  becomes  important  in  the  differential  diagnosis. 

The  source  of  biliary  fistulse  is  to  be  recognized  by  the  appearance  of  the 
gall-stone ;  and  intestinal  obstruction  by  a  gall-stone  follows  the  course  of  an 
intestinal  colic,  with  a  previous  history  of  an  inflammatory  process  in  the 
vicinity  of  the  gall-bladder. 

Prognosis. — An  individual  may  have  many  annual  attacks  of  biliary  colic 
or  he  may  die  in  his  first  attack.  Death  during  the  attack  is  more  likely  to 
take  place  from  collapse  in  an  enfeebled  patient — for  instance,  one  with  a  fatty 
heart.  Death  from  cerebral  haemorrhage  has  occurred  during  the  attack. 
Rarely  a  fatal  peritonitis  may  follow  rupture  or  perforation  of  the  biliary 
tract.  The  discovery  of  the  gall-stone  in  the  intestinal  contents  has  a  cer- 
tain value  in  prognosis,  as  a  facetted  calculus  is  one  of  many.  Between 
two  and  three  hundred  have  been  found  in  the  faeces  in  less  than  a  week. 
Every  fsecal  evacuation  for  at  least  a  week  should  be  diluted  with  water, 
stirred,  decanted  or  poured  through  a  fine  sieve,  that  no  concretion  of  the  size 
of  a  pin-head  may  escape  recognition.  Those  which  pass  through  the  com- 
mon duct  are  usually  not  larger  than  a  pea.  Failure  to  find  a  concretion  is 
important,  as  suggesting  that  the  calculus  is  too  large  to  pass,  and  may  pi-ove 
a  cause  of  future  disturbance.  Failure  to  find  the  calculus  is  no  necessary 
evidence  of  its  retention,  since,  as  Naunyn's  experiments  show,  the  calculus 
may  be  decomposed  in  the  intestine.  Frerichs  reports  a  case  where  the  patient 
recovered  after  seven  months  of  persistent  jaundice. 

Treatment. — The  rational  treatment  of  gall-stones  is  based  upon  the  theory 
that  they  are  caused  by  an  inflammatory  process  in  the  biliary  tract  and  by  ob- 
struction to  the  flow  of  bile.  The  former  is  to  be  guarded  against  by  the 
avoidance  of  highly  seasoned  or  indigestible  food  and  abstinence  from  alcoholic 
excess.  Especially  is  such  care  to  be  exercised  by  the  individual  who  has 
already  experienced  an  attack  of  biliary  colic.  Measures  which  promote  the 
flow  of  bile  are  care  in  ]>artaking  of  only  easily-digested  food,  abundant  exercise, 
regular  dejections.    If  the  person  has  already  suffered  from  biliary  colic,  the 
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exercise  should  be  such  as  increases  the  action  of  the  diaphragm  and  abdomi- 
nal muscles — e.  g.  climbing  mountains  and  riding  horseback. 

Morning  draughts  of  hot  water,  Vichy  or  Carlsbad,  are  to  be  recommended. 
The  salicylate  of  sodium  promotes  the  discharge  of  a  thin,  watery  bile,  and  may 
be  used  freely  diluted  with  water  to  the  extent  of  15  grains  daily  in  case  of 
suspected  gall-stone.  Tablespoonful  doses  of  olive  oil,  twice  daily,  have  been 
extensively  used  within  the  past  few  years  with  possible  benefit.  Continental 
authorities  favor  Durande's  remedy  : 

I^.  Olei  terebinthinse,  Biv. 
Ether,  3v. 
M.    Sig. — Fifteen  to  thirty  drops  three  times  daily, 

the  action  of  which  apparently  promotes  peristalsis,  and  thus  favors  the  flow 
of  bile. 

There  is  but  one  indication  when  the  attack  of  biliary  colic  has  begun — to 
relieve  pain.  This  is  to  be  accomplished  by  the  subcutaneous  injection  of  mor- 
phine, or  morphine  and  atropine,  and  by  the  inhalation  of  ether  or  chloroform. 
The  injections  are  to  be  repeated  at  intervals  of  fifteen  minutes  until  the  sever- 
ity of  the  pain  is  controlled.  Hot  poultices  and  fomentations  are  also  advis- 
able, and  frequent  drinks  of  hot  water  may  be  used.  It  should  be  remem- 
bered that  the  pain  may  cease  suddenly  with  the  escape  of  the  stone,  and 
after  the  intensity  of  the  pain  is  relieved  the  morpiiine  should  be  given  at 
longer  intervals,  to  avoid  its  poisonous  action. 

If  the  attacks  of  biliary  colic  are  becoming  frequent,  or  the  gall-stone  has 
become  impacted  or  is  producing  severe  inflammatory  disturbances,  surgical 
relief  should  be  advised  as  the  means  of  securing  exemption  from  suffering 
by  the  removal  of  the  gall-stones,  and  of  saving  life  by  preventing  possible 
abscess  of  the  liver,  general  peritonitis,  or  progressive  cholsemia. 

Tumors  of  the  Biliary  Tract. 

The  benign  tumors  of  the  biliary  tract,  the  fibroma  and  myxoma  of  the 
gall-bladder,  are  so  rare  as  to  demand  no  especial  consideration.  Cancer  may 
be  present  both  in  the  gall-ducts  and  in  the  gall-bladder,  and  is  probably  of 
more  frequent  occurrence  than  is  generally  recognized. 

Etiolog-y. — Cancer  may  be  present  as  a  primary  or  secondary  growth,  in 
the  latter  instance  being  extended  from  cancer  of  the  liver,  stomach,  pancreas, 
or  peritoneum. 

Primary  cancer  is  usually  found  in  persons  beyond  middle  life,  in  both 
sexes — in  men  less  often  than  in  women  (Mnsser) — and  is  frequently  asso- 
ciated with  gall-stones.  It  may  be  found  in  the  bile-ducts,  usually  at  the 
duodenal  end  of  the  common  duct,  less  often  near  the  junction  of  the  cystic 
and  hepatic  ducts.  It  is  much  more  often  found  in  the  gall-bladder  than  in 
the  gall-ducts,  Musser  having  recently  collected  100  cases  of  the  former  and 
but  18  of  the  latter. 
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Cancer  of  the  Gall-ducts. 

Morbid  Anatomy. — Cancer  of  the  gall-ducts  usually  appears  as  a  circum- 
ecribed  elongated  infiltration  of  the  submucous  tissue  and  of  the  deeper  layer 
of  the  mucous  membrane,  near  the  duodenal  papilla.  It  apparently  arises 
within  the  mucous  membrane,  since  the  surface  of  the  latter  is  often  intact. 

Symptomatology. — It  produces  stenosis  and  dilatation  of  the  common 
duct,  a  chronic  jaundice  of  extreme  intensity,  associated  with  complete  absence 
of  bile  from  the  intestines.  Naunyn  states  that  in  about  one-half  of  the  cases 
of  chronic  jaundice  cancer  of  the  biliary  tract  is  present.  It  is  likely  to  prove 
fatal  in  the  course  of  three  or  four  months  from  cholsemia  before  ulceration  or 
extension  to  other  parts  occurs.  An  associated  cholangitis  may  produce  the 
irregular  fever  with  jaundice  mentioned  in  the  consideration  of  the  latter 
atfection. 

Diagnosis. — An  absolute  diagnosis  is  practically  impossible.  Its  presence 
may  be  inferred  from  a  rapidly  progressive  and  persistent,  intense  jaundice, 
without  repeated  attacks  of  biliary  colic. 

Treatment. — The  treatment  is  symptomatic,  and  is  to  be  directed  more 
particularly  to  the  relief  of  the  jaundice. 

Cancer  of  the  Gall-bladder. 

Cancer  of  the  gall-bladder  starts  as  a  circumscribed  elevated  thickening  of 
the  wall  near  the  fundus  or  near  the  cystic  duet.  As  it  progresses  the  entire 
wall  of  the  gall-bladder  or  a  large  portion  of  it  may  become  thickened  from 
the  cancerous  infiltration.  The  new  formation  may  be  medullary  or  fibrous, 
its  surface  nodular  or  papillary.  The  gall-bladder  may  be  increased  in  size  to 
that  of  a  child's  head,  partly  from  the  growth  of  the  cancer,  partly  from  asso- 
ciated fluid.  It  is  more  commonly  of  tlie  size  of  the  fist,  with  an  irregular 
surface ;  it  may  be  shrivelled  or  contracted.  The  inner  surface  is  often  friable 
and  shreddy  from  degeneration  and  necrosis  of  the  growth,  and  the  cavity 
of  the  gall-bladder  contains  an  opaque  gray  or  yellow,  often  bile-stained,  fluid, 
in  which  bits  of  the  growth  may  be  found,  and  in  which  gall-stones  are  likely 
to  be  present.  The  cancer  may  be  continued  directly  into  the  liver,  or  may 
extend  to  the  portal  fissure  and  invade  Glisson's  capsule.  It  may  be  found 
in  the  portal  lymph-glands,  and  may  penetrate  the  portal  vein  and  give  rise 
to  multiple  nodules  in  the  liver.  The  secondary  nodules  in  the  liver  may  be 
numerous  and  much  more  voluminous  than  the  original  disease.  Adhesions 
may  be  found  between  the  gall-bladder  and  the  colon  or  duodenum,  and  fistu- 
lous communications  be  established. 

Symptomatology. — Cancer  of  the  gall-bladder  may  be  wholly  unsuspected 
until  a  laparotomy  or  post-mortem  examination  has  revealed  the  lesion.  The 
early  symptoms  are  essentially  those  of  a  cholelithiasis.  There  may  be  no 
jaundice  until  late  in  the  disease,  when  it  is  usually  present.  A  rapidly  pro- 
gressive cachexia,  associated  with  symptoms  of  gall-stones,  should  suggest  the 
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diagnosis.  The  enlarged  gall-bladder  may  compress  the  duodenum,  producing 
vomiting,  perhaps  haemorrhage,  thus  suggesting  a  tumor  of  the  pylorus. 

The  physical  examination  may  i-eveal  a  distended  and  sensitive  gall-bladder, 
which  may  be  resistant  and  nodulated  or  smooth  and  fluctuant,  with  rapid 
increase  in  size.  Secondaiy  nodules  may  project  from  the  surface  of  the  liver. 
Aspiration  of  the  enlarged  gall-bladder  is  likely  to  procure  a  bloody  fluid,  ao 
abundantly  albuminous  bile,  or  an  opaque  yellow  fluid  containing  a  granular 
detritus. 

Diagnosis. — The  diagnosis  is  difficult  in  those  instances  where  a  palpable 
tumor  does  not  exist,  and  is  based  upon  a  rapidly  progressing  cachexia,  asso- 
ciated with  symptoms  of  biliary  colic  and  a  slight  or  absent  jaundice.  When 
complicated  with  ascites,  the  absence  of  an  enlarged  spleen  is  conspicuous. 

The  course  is  usually  rapid,  and  the  prognosis  eventually  fatal,  deatli 
occurring  within  a  few  months  after  the  disease  is  recognized. 

Treatment. — The  treatment  is  symptomatic.  The  surgical  treatment  of 
this  aff'ection  cannot  as  yet  be  said  to  hold  out  much  hope  of  cure,  although 
from  the  early  limitation  of  the  disease  to  the  gall-bladder  extirpation  of  the 
organ  at  this  period  might  prolong  life  and  add  to  its  comfort,  even  if  it  pro- 
duced no  more  permanent  benefit. 

Jaundice  (Icterus). 
Jaundice,  or  icterus,  is  the  term  applied  to  a  yellow  discoloration  of  the 
skin  and  many  of  the  tissues  and  fluids  of  the  body.  It  is  a  symptom  of  fre- 
quent occurrence  in  many  diseases  and  under  a  variety  of  conditions.  It  is 
usually  associated  with  a  group  of  symptoms  attributed  to  the  action  of  the 
acids  of  the  bile. 

EJtiolog-y. — Two  varieties  of  jaundice  are  usually  recognized.  The  one, 
hepatogenous,  with  obstructed  bile-ducts  and  abundant  bile-acids  in  the  urine, 
is  due  to  the  presence  of  bile-pigment,  and  results  from  the  absorption  of  bile 
through  the  lymphatics  of  the  liver  in  consequence  of  the  obstructed  outflow 
of  the  secretion. 

The  other,  haematogenous,  with  open  bile-ducts  and  absence  of  bile-acids  in 
the  urine,  is  attributed  to  the  presence  of  blood-pigment,  which  is  set  free  by 
the  blood  without  the  mediation  of  the  liver.  The  theory  of  a  jaundice  from 
suppression  of  secretion  has  been  effectually  disposed  of  by  Stein,  who  found 
that  jaundice  failed  to  occur  when  the  entire  blood-supply  of  the  liver  (of 
pigeons)  had  been  completely  cut  off". 

The  agencies  productive  of  haematogenous  jaundice  are  found  in  certain 
diseases,  as  typhoid  and  yellow  fevers,  scarlatina,  malaria,  septicaemia,  anae- 
mia, and  icterus  neonatorum.  Certain  poisons,  as  ether,  chloroform,  phos- 
phorus, arsenic,  chloral,  chlorate  of  potash,  that  of  mushrooms,  decayed  fish, 
and  snake-venom  are  also  capable  of  producing  it. 

Especial,  support  has  been  given  to  the  view  of  the  occurrence  of  a  haema- 
togenous jaundice  by  the  experiments  of  Ponfick  and  others,  who  found  that 
jaundice  occurred  when  a  certain  proportion  of  the  haemoglobin  of  the  blood 
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was  set  free,  either  by  its  solution  or  by  the  disintegration  of  red  blood-cor- 
puscles. 

Stadelmann,  on  the  contrary,  claims  that  there  is  but  one  variety  of  jaun- 
dice, the  hepatogenous.  His  experiments  explain  the  occurrence  of  jaundice 
under  the  circumstances  above  mentioned,  on  the  ground  that  the  agents  used 
by  him  in  freeing  haemoglobin  in  the  blood  produced  a  plugging  of  the  small 
bile-ducts  by  a  viscid  bile  or  a  catarrhal  secretion,  or  caused  their  compression 
by  producing  a  swelling  of  the  liver-cells  or  leucocytic  infiltration  of  the  inter- 
stitial tissue.  He  further  found  that  bile-acids  were  present  in  the  urine,  thus 
giving  evidence  that  bile  was  absorbed. 

According  to  this  view,  which  may  be  considered  to  prevail  at  present,  all 
jaundice  is  obstructive,  and  is  due  to  the  absorption  of  bile  from  the  bile- 
ducts.  The  obstruction  may  atfect  the  ducts  within  or  without  the  liver.  The 
causes  of  obstruction  are  as  follows  : 


Of  the  ex- 
tra-hepatic 
ducts  (the 
common 
and  hepat- 
ic ducts). 


Internal 
causes. 


External 
causes. 


Inflammation. 
Stenosis. 

Tumors. 
Foreign  bodies. 

Cicatricial  tissue. 
Faecal  retention. 
Aneurism. 


Catarrhal. 
Suppurative. 
/  Congenital. 
I  Acquired. 
r  Fibroma. 
I  Lipoma. 
L  Cancer. 
Gall-stones. 
Fruit-seeds. 


Parasites. 


Distomum. 

Lumbricus. 

Echinococcus. 


Duodenal  ulcer. 
Peripylephlebitis. 

Aorta. 
■I  Hepatic  artery. 
I  Mesenteric  artery. 


Gall-bladder. 
Duodenum. 
Colon. 
Pancreas. 

Tumors.  {  Portal  lymph-glands. 

Omentum,  mesentery. 
Kidney. 

Uterus  (including  pregnancy). 
Ovary. 
Parasite. — Echinococcus. 
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Of  the  in- 
tra-hepatic 
ducts. 


Internal 


Inflammation. 


/  Catarrhal. 
\  Suppurative. 


causes. 


External 
causes. 


Inflammation. 


Tumors. 


Calculus. 
I  Concretion. 
L  Impacted  bile. 
Fatty  infiltration. 
Passive  congestion. 

Parenchy  m  atou  s. 
Interstitial. 
Suppurative. 
Tubercular. 

J  Cancer. 
I  Sarcoma. 
Parasite. — Echinococcus. 

Morbid  Anatomy. — The  color  of  the  skin  varies  between  a  pale  lemon- 
yellow  and  a  deep  yellowish  brown.  Shades  of  green  and  blue  may  be  recog- 
nized, and  a  bronzed  appearance  may  suggest  the  existence  of  Addison's  dis- 
ease. These  differences  in  color  depend  upon  the  quantity  of  pigment  in  the 
tissues,  the  thickness  of  the  superjacent  epithelium,  and  the  quantity  and  qual- 
ity of  blood  in  the  superficial  vessels.  The  skin  is  the  darker  in  color  the 
more  complete  the  obstruction  and  the  longer  the  duration  of  the  jaundice. 
The  pigment  lies  in  greatest  abundance  in  the  deeper  layers  of  the  epidermis. 
All  the  tissues  of  the  body  are  more  or  less  deeply  stained,  with  the  exception 
of  the  teeth,  cartilage,  and  nerve-tissue.  Sweat  and  milk  become  bile-stained, 
while  tears,  saliva,  and  mucus  are  unstained.  The  fibrinous  sputa  of  acute 
pneumonia,  on  the  contrary,  are  pigmented.  Of  the  internal  organs,  the  liver 
and  kidneys  are  most  deeply  stained,  becoming  of  a  dark  olive-green  color. 
The  liver-cells  are  diffusely  stained  or  contain  granules  or  flakes  of  pigment. 
The  capillary  bile-ducts  are  frequently  filled  with  elongated  and  branched 
plugs  of  inspissated  bile.  The  larger  bile-ducts  may  be  dilated  and  filled 
with  dark  viscid  bile,  or  their  walls  may  be  thickened  and  ulcerated  and 
their  contents  be  a  thin,  gruel-like  fluid. 

The  search  for  the  cause  of  obstruction  should  begin  at  the  duodenal  end 
of  the  common  duct,  where  it  may  be  found  as  a  thickened  mucous  membrane 
or  a  mucous  plug.  If  the  large  bile-ducts  are  free  from  obstruction,  a  micro- 
scopic examination  of  the  smallest  bile-ducts  becomes  necessary. 

lu  the  kidneys  the  pigment  is  found  as  a  diffuse  stain  and  in  flakes  :  the 
latter  may  be  present  in  the  epithelial  lining  or  in  the  canal  of  the  tubules. 

Symptomatology. — The  symptoms  due  to  an  obstructed  outflow  of  bile 
depend  entirely  upon  the  abnormal  distribution  of  the  pigment  and  of  the 
acids  of  the  bile.  Within  three  or  four  days  after  the  obstruction  has  taken 
place  the  discoloration  of  the  skin  and  conjunctivae  is  evident.  It  is  usually 
earliest  recognized  in  the  latter,  where  it  is  made  more  conspicuous  by  contrast 
with  the  still  unstained  portions  of  white  sclerotic. 


968 


DISEASES  OF  THE  LIVER. 


The  urine  may  be  of  a  dark-brown  color,  resembling  porter.  It  foams 
readily,  and  the  froth  is  of  a  yellow  color.  A  similar  color  may  result  from 
the  use  of  rhubarb  and  santonin,  but  there  is  then  no  yellow  foam  and  the 
color  becomes  red  on  the  addition  of  caustic  potash.  The  urine  is  of  normal 
quantity,  acid,  clear,  without  albumin,  and  with  but  little  sediment.  In  the 
latter  are  urates,  bile-stained  renal  epithelium,  and  hyaline  casts. 

Gmelin's  test  is  the  one  usually  employed  for  the  detection  of  the  bilirubin. 
It  consists  in  the  production  of  a  play  of  colors,  in  which  green  is  characteristic, 
by  the  oxidation  of  bilirubin  with  impure  nitric  acid.  The  acid  may  be 
allowed  to  flow  down  the  side  of  a  wineglass  containing  an  equal  quantity 
of  urine,  or  a  few  drops  of  acid  and  urine  may  be  allowed  to  unite  in  thin 
layers  in  a  white  flat  dish.  The  play  of  colors  is  to  be  seen  at  the  line  of  con- 
fluence of  the  acid  and  urine.  Rosenbach  suggests  that  the  urine  be  filtered 
and  a  drop  of  nitric  acid  be  spread  on  the  filter-papei-.  Briicke  adds  a  few 
drops  of  nitric  acid  to  the  urine  until  it  becomes  green,  and  allows  concen- 
trated sulphuric  acid  to  flow  to  the  bottom  of  the  glass.  The  play  of  colors 
then  takes  place  at  the  border  between  the  acid  and  the  urine. 

The  reaction  may  be  ill-defined  or  may  take  place  but  slowly,  especially 
in  the  urine  of  fever  and  in  stale  urine. 

Rosin  has  lately  advocated  the  use  of  a  modification  of  Marechal's  test  with 
iodine.  One  part  of  tincture  of  iodine  is  added  to  ten  parts  of  alcohol.  A 
moderately  thick  layer  of  this  mixture  is  allowed  to  flow  gently  over  a  por- 
tion of  the  suspected  urine  in  a  test-tube  or  wineglass.  If  bile  be  present  in 
the  urine,  a  ring  of  a  grass-green  color  is  formed  at  the  line  of  apposition. 

The  search  for  bile-acids  usually  involves  too  much  detail  to  be  of  general 
clinical  value.  They  may  be  rapidly  decomposed  in  the  blood,  and  be  found 
only  in  traces  in  the  urine,  and  the  urine  in  health  has  been  found  to  contain 
them.  Strassburger's  modification  of  Pettenkoffer's  test  is  usually  employed 
for  their  recognition.  After  isolation,  cane-sugar  is  added  to  the  extract, 
which  is  then  filtered.  A  drop  or  two  of  strong  sulphuric  acid  is  spread  on 
the  dried  filter ;  a  violet  or  purple  color  appears. 

Normally  the  bilirubin  is  rapidly  transformed  in  the  bowels  into  urobilin, 
and  the  faeces,  when  deprived  of  bile-pigment,  are  pale,  clay-colored,  dense, 
and  offensive.  They  frequently  contain,  especially  when  the  diet  is  fatty, 
clusters  of  acicular  crystals,  regarded  by  QSsterlen  as  a  magnesia-soap. 
They  may  be  pale  from  a  milk  diet,  and  yet  contain  bile,  and  may  be  dark- 
colored  and  free  from  bile  when  iron  or  bismuth  are  present  or  when  there 
has  been  intestinal  hsemorrhage. 

The  absence  of  bile  from  the  intestines  interferes  with  the  absorption  of 
fat  and  favors  putrefaction.  Flatulence  and  constipation  are  present,  and 
tympany  and  colic  may  occur.  There  may  .be  no  disturbance  of  gastric 
digestion,  or  the  tongue  may  be  coated,  the  breath  fetid,  and  the  taste  bitter. 
The  disturbances  of  gastric  digestion  are  more  likely  to  be  the  result  of  the 
causes  of  the  jaundice  than  attributable  to  the  latter  itself.  In  such  cases 
there  are  loss  of  appetite  and  nausea.    The  patient  complains  of  epigastric 
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fulness  after  eating  and  of  emptiness  before  meals.  The  area  of  hepatic 
dulness  may  be  increased  at  first,  and  the  region  of  the  liver  may  be  tender 
and  painful,  and  the  gall-bladder  may  be  distended. 

The  pulse  is  usually  lowered,  varying  from  40  to  60  per  minute,  although 
it  may  be  found  as  low  as  20  per  minute.  According  to  Legg,  the  slowing 
of  the  pulse  is  due  to  the  action  of  the  bile-acids  on  the  cardiac  ganglia. 

The  respiration  is  usually  unaffected.  Tlie  temperature  is  normal,  except 
in  the  presence  of  inflammatory  complications.  Both  temperature  and  pulse 
are  then  elevated,  but  range  lower  than  from  the  same  causes  in  the  absence 
of  jaundice. 

There  may  be  headache  and  vertigo.  The  patient  is  likely  to  be  irritable 
or  despondent,  his  mind  may  be  dull  or  stupid,  or  he  may  be  wide  awake, 
even  to  sleeplessness. 

The  vision  may  be  curiously  disturbed,  some  patients  seeing  better  by 
obscured  light — nyctalopia ;  others  suffering  from  unusually  obscured  vision 
as  darkness  approaches — hemeralopia.  To  some,  objects  appear  yellow — 
xanthopsia,  a  symptom  so  rare  as  not  to  be  attributable  to  the  presence  of 
bilirubin  in  the  eyes. 

Itching  of  the  skin  is  frequent,  and  may  form  a  most  distressing  symp- 
tom. It  is  attributed  by  some  to  the  presence  of  bile-pigment  in  the  skin, 
by  others  to  the  irritating  effect  of  bile-acids.  The  itching  usually  is  not 
apparent  until  the  skin  has  become  discolored.  It  is  worse  at  night  and  in 
bed,  and  may  be  universal  or  be  most  intense  in  the  palms  and  soles,  between 
the  fingers  and  toes.  Scratching  results  in  papules,  pustules,  ulcers,  and  crusts. 
Urticaria,  herpes,  boils,  and  carbuncles  may  be  present,  and  haemorrhages  may 
take  place  in  the  skin  as  well  as  elsewhere.  Xanthelasma  has  been  observed 
in  the  more  chronic  forms  of  jaundice. 

Course  and  Duration. — Acute  and  chronic  varieties  of  jaundice  are 
recognized,  the  former  lasting  for  a  few  weeks,  the  latter  perhaps  extend- 
ing over  a  period  of  years,  Fagge  reporting  a  case  lasting  seven  years.  In 
the  chronic  cases  there  may  be  periods  of  exacerbation  and  remission,  but 
the  longer  the  duration  the  more  likely  are  permanent  and  serious  organic 
changes  to  be  present — e.  g.  hypertrophic  cirrhosis  and  atrophied  liver.  Death 
may  result  with  profound  disturbances  of  the  nervous  system,  as  restlessness, 
delirium,  and  coma.  The  symptoms  of  grave  import  are  gastro-intestinal 
hsemorrhages,  elevated  temperature,  and  disturbance  of  vision.  An  appar- 
ently mild  case  may  suddenly  develop  the  gravest  symptoms  of  acute  yellow 
atrophy. 

Diagnosis. — In  recognizing  the  presence  of  jaundice  it  is  important  to 
appreciate  the  influence  of  race  in  the  coloration  of  the  skin.  In  Addison's 
disease  the  sclerotic  is  not  pigmented,  and  the  discoloration  extends  over 
a  long  period :  the  head,  hands,  and  flexures  of  the  body  are  more  deeply 
stained  than  other  portions.  In  jaundice  both  skin  and  urine  are  discolored, 
and  the  urine  contains  bile-pigment.  In  determining  the  cause  of  jaundice 
the  seat  of  the  obstruction  should  be  considered.    If  at  the  duodenal  end  of 
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the  common  duct,  the  faeces  are  colorless  and  the  gall-bladder  may  be  dis- 
tended. If  in  the  hepatic  duct,  the  gall-bladder  is  not  distended  and  the 
faeces  are  colorless.  The  paler  the  faeces  and  the  more  acute  and  intense  the 
jaundice,  the  more  likely  is  the  obstruction  to  be  outside  of  the  liver.  If  the 
faeces  are  bile-stained  and  the  skin  jaundiced,  the  obstruction  is  more  likely  to 
affect  certain  of  the  bile-ducts  within  the  liver. 

Most  acute,  uncomplicated  cases  of  jaundice  are  probably  catarrhal.  If 
associated  with  fever,  the  catarrh  has  probably  extended  into  the  smaller  ducts. 
If  associated  with  pain  in  the  region  of  the  gall-bladder  or  with  attacks  of 
biliary  colic,  gall-stones  are  the  probable  cause,  especially  if  the  attacks  are 
recurrent. 

Chronic  jaundice,  if  mild,  is  most  likely  to  result  from  fibrous  hepatitis, 
malignant  disease  of  the  liver,  or  chronic  passive  congestion  of  this  organ. 
The  coexistence  of  ascites  points  to  the  first  of  these  causes  ;  of  hepatic  enlarge- 
ment and  deformity,  the  second ;  and  of  chronic  mitral  disease,  the  third. 

Prog-nosis. — The  prognosis  depends  upon  the  cause.  If  readily  removed, 
the  stools  become  colored,  the  pigment  leaves  the  skin,  and  finally  disappears 
from  the  urine.  Catarrhal  jaundice  usually  lasts  from  two  to  six  weeks,  yet 
acute  yellow  atrophy  of  the  liver  begins  as  a  catarrhal  jaundice.  Chronic 
jaundice,  especially  if  increasing  in  severity,  should  always  excite  suspicion 
of  a  more  serious  disease  than  catarrh  of  the  bile-ducts  or  gall-stones. 

Treatment. — The  treatment  of  jaundice  relates  to  the  removal  of  the 
cause  and  to  the  relief  of  the  symptoms.  The  usual  cause  is  a  swollen 
mucous  membrane  or  a  viscid  secretion  at  the  duodenal  end  of  the  common 
duct.  Its  removal  takes  place  spontaneously  with  the  subsidence  of  the 
inflammation,  and  demands  only  a  suitable  diet  and  regulation  of  the  bowels.  ^ 
If  the  cause  be  an  impacted  or  incarcerated  gall-stone,  its  removal  can  only  be 
effected  by  surgical  measures  or  by  the  establishment  of  a  fistula. 

The  diet  should  be  free  from  fat  and  not  readily  putrescible.  Skimmed 
milk,  strained  broths,  egg,  with  but  little  farinaceous  food,  may  be  given  at  first. 
As  improvement  takes  place,  lean  meat,  (ihicken,  fish  and  vegetables  may  be 
used,  and  cooked  acid  fruits  may  be  eaten.  Water,  lemonade.  Seltzer,  ApoUi- 
naris,  or  soda-water  may  be  used  as  a  drink.  The  tendency  to  constipation  is 
best  relieved  by  small  daily  doses  of  a  saline  laxative,  as  Epsom  and  Carlsbad 
salts.  Krull  has  recommended  the  rectal  injection  of  one  to  two  quarts  of 
cold  water. 

Itching  should  be  treated  with  calomel  ointment,  lotions  of  carbolic  acid, 
lead-water,  and  glycerin  or  diluted  hydrocyanic  acid.  Internal  remedies  may 
also  be  necessary,  as  bromide  of  potassium  or  sodium,  or  morphine. 

Sleeplessness  not  due  to  itching  may  be  relieved  by  sulphonal  or  chloral. 

When  the  flow  of  bile  into  the  intestines  is  resumed,  remedies  may  be 
employed  to  increase  its  secretion  and  promote  its  flow.  Such  are  aloes, 
colocynth,  rhubarb,  or  podophyllin,  the  sulphate  of  potash,  and  sulphate  or 
.salicylate  of  sodium.  The  last  drug  is  especially  indicated  when  the  obstruc- 
tion is  seated  in  the  small  bile-ducts,  as  it  favors  the  discharge  of  a  liquid  bile. 
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Wai'ra  baths  promote  the  desquamation  of  the  skin  and  the  removal  of 
pigment  from  the  surface.  The  removal  of  bilirubin  through  the  kidneys 
is  promoted  by  the  use  of  saline  drinks,  especially  Carlsbad,  Vichy,  and 
Lithia  water.  The  daily  use  of  the  bitartrate  or  acetate  of  potash  will  accom- 
plish the  same  purpose. 

Acute  Infectious  Jaundice  (Weil's  Disease;  Bilious  Typhoid). 

In  1886,  Weil  reported  a  series  of  cases  in  which  jaundice  was  associated 
with  a  splenic  tumor  and  symptoms  of  nephritis  as  a  peculiar  infectious  dis- 
ease. Since  then  numerous  publications  on  the  same  subject  have  appeared, 
especially  in  Germany  and  France,  and  a  general  agreement  has  been  reached 
as  to  the  grouping  of  the  symptoms  under  this  head,  although  it  is  by  no 
means  apparent  that  these  symptoms  have  the  same  etiology ;  and,  until  the 
latter  is  more  clearly  established,  clinical  convenience  is  served  by  the  use  of 
the  term  Weil's  disease  or  of  acute  infectious  jaundice. 

Etiology. — The  disease  affects  males  almost  entirely,  who  are  for  the  most 
part  between  the  ages  of  fifteen  and  thirty  years,  and  may  occur  in  isolated 
instances  or  as  small  epidemics.  It  is  of  more  frequent  occurrence  in  summer, 
and  is  usually  encountered  in  regions  or  localities  where  there  is  faulty  drain- 
age or  where  persons  are  exposed  to  the  influence  of  putrescent  material.  These 
factors  have  been  so  constantly  present  as  to  be  regarded  as  the  cause  of  the 
symptoms,  but  it  is  likely  that  there  may  be  several  causes. 

Morbid  Anatomy. — In  the  few  post-mortem  examinations  that  have  been 
made  nothing  characteristic  has  been  discovered.  A  granular,  in  part  fatty, 
degeneration  of  the  cells  of  the  liver  and  kidneys  has  been  found,  also  foci  of 
leucocytic  infiltration,  in  these  organs. 

Symptomatology. — The  disease  usually  begins  unexpectedly  with  a  chill, 
followed  by  fever.  The  temperature  rapidly  rises  to  104°  or  105°  F.,  and 
remains  elevated  until  between  the  fifth  and  eighth  days,  when  it  falls  by 
steps,  becoming  normal  between  the  tenth  and  twelfth  days.  The  pulse 
ranges  between  100  and  110,  but  falls  with  the  onset  of  jaundice.  Head- 
ache and  vertigo  are  early  symptoms,  and  are  followed  by  restlessness,  de- 
lirium, stupor,  and  prostration,  the  latter  being  sometimes  extreme.  There 
are  severe  pains  in  the  nape  of  the  neck,  back,  and  especially  in  the  calves. 
The  tongue  is  coated ;  there  are  loss  of  appetite,  nausea,  and  perhaps  vomiting. 
Jaundice  makes  its  appearance  early,  is  mild,  and  lasts  perhaps  a  fortnight. 
About  the  seventh  day  cutaneous  eruptions  are  frequent — roseola,  erythema, 
perhaps  itching  and  herpes.  Epistaxis,  sore  throat,  or  bronchitis  may  be 
present. 

With  the  onset  of  the  jaundice  the  liver  is  likely  to  be  enlarged  and  tender 
and  the  spleen  is  enlarged.  The  urine  contains  albumin,  hyaline  and  epithelial 
casts,  red  and  white  blood-corpuscles.  There  may  be  diarrhoea  or  constipation, 
and  the  stools  are  pale,  sometimes  colorless,  during  the  jaundiced  period. 

In  about  one-fourth  of  the  cases  a  recurrence  of  the  fever  takes  place 
within  a  week  following  the  return  to  the  normal  temperature  and  the  allevia- 
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tion  of  the  symptoms.  The  recurrent  fever  is  milder  than  the  original  attack, 
and  may  last  five  or  six  days. 

The  convalescence  is  slow,  extending  over  a  period  of  two  to  three  months 
before  the  strength  is  fully  restored.  There  are  but  few  complications,  among 
which  parotitis  and  peripheral  neuritis  may  be  mentioned. 

Diagnosis. — The  nature  of  the  symptoms  is  indicative  of  an  infectious 
process,  and  the  alimentary  tract  is  thought  to  be  the  usual  channel  of  admis- 
sion.   The  diagnosis  only  becomes  clear  with  the  advance  of  the  disease. 

It  has  been  regarded  as  an  abortive  typhoid  fever,  a  bilious  form  of  relap- 
sing fever,  and  the  anatomical  changes  have  been  claimed  to  be  identical  with 
the  typhus  icterodes  of  Egypt.  Weiss,  one  of  the  most  recent  writers  on  the 
subject,  considers  that  the  symptoms  and  lesions  thus  grouped  together  resem- 
ble closest  the  bilious  typhoid  fever  described  by  Griesinger. 

Prognosis. — The  prognosis  is  usually  favorable.  The  rare  fatal  cases  may 
occur  early  or  late  in  the  disease. 

Treatment. — The  treatment  is  symptomatic,  following  the  lines  laid  down 
for  the  treatment  of  typhoid  fever.  The  cerebral  excitement  and  muscular 
pains  are  likely  to  demand  the  use  of  soporifics  and  anodynes. 
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General  Symptomatology. — The  especial  symptoms  which  are  usually- 
considered  as  suggestive  of  disease  of  the  pancreas,  are  fatty  stools,  lipuria, 
and  glycosuria.  These  are  all  symptoms  which  have  been  found  in  connection 
with  disease  of  the  pancreas,  as  well  as  in  other  affections.  The  first  attracted 
more  attention  in  a  previous  generation  than  at  present,  and  the  last  has  be- 
come of  renewed  and  extreme  importance  since  the  experiments  of  Mering 
and  Minkowski. 

The  pancreatic  juice  is  known  to  possess  four  distinct  digestive  properties  : 
1,  the  emulsifying  of  fat;  2,  the  saponification  of  fat  (Miiller)  ;  3,  the  sac- 
charifying of  starches ;  4,  the  peptonizing  of  albuminoids.  All  of  these 
properties  have  been  carefully  studied  with  reference  to  their  value  in  diag- 
nosis and  treatment.  The  first  two  are  conspicuously  related  to  the  phenome- 
non of  fatty  stools.  * 

The  early  medical  writings  contain  occasional  references  to  the  presence  of 
fat  in  the  stools,  and  Elliotson  in  1833  refers  to  them  in  his  paper  on  this  sub- 
ject. The  fat  may  be  present  in  solid  masses,  compared  in  size  with  walnuts, 
grapes,  beans,  and  peas,  opaque  white  or  translucent  yellow,  resembling  tal- 
low or  butter,  firm  or  soft,  greasy  to  the  touch,  and  melting  by  heat  or  burning 
like  tallow.  Liquid  fat  may  appear  in  the  stools,  lying  upon  the  faeces  like 
melted  butter,  burning  with  a  bright  flame,  and  becoming  solid  when  cool,  or 
the  alvine  discharges  may  be  at  times  wholly  composed  of  oil. 

On  microscopical  examination  the  fat  is  found  (Muller)  as  acicular  crystals 
(fat  acids  or  combined  with  lime  or  magnesia  as  soap),  or  it  is  present  as  fat- 
drops  or  as  irregular  flakes.  The  fat  acids  form  drops  when  heated,  and  are 
dissolved  in  ether,  while  the  soap-crystals  must  first  be  treated  with  acid  before 
heat  will  dissolve  them. 

It  was  early  recognized  that  fat  might  be  present  in  the  stools  if  the  diet 
were  excessively  fatty  or  if  a  large  quantity  of  oil  were  swallowed.  Olive  oil  in 
particular  was  claimed  "to  concrete  into  mucus  when  taken  into  the  alimentary 
canal ;"  cod-liver  oil  and  castor  oil  are  known  to  behave  in  a  like  manner;  and 
olive  oil  produces  the  pseudo-gall-stones  which  have  been  regarded  as  evidence 
of  the  benefits  of  sweet  oil  in  promoting  the  escape  of  gall-stones.  The  asso- 
ciation of  the  fatty  stools  with  jaundice,  and  with  the  evidence  of  disease  in 
the  alimentary  canal,  the  liver,  and  pancreas,  was  also  observed. 

In  the  past  sixty  years,  chiefly  owing  to  the  communication  of  Richard 
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Bright,  it  has  been  the  prevailing  idea  that  fatty  stools  are  a  characteristic 
symptom  of  disease  of  the  pancreas.  He  reported  three  cases  of  fatty  stools ; 
in  each  of  the  patients  there  was  "  disease,  probably  malignant,  of  that  part  of 
the  pancreas  which  is  near  to  the  duodenum,  and  ulceration  of  the  duodenum 
itself"  He  admitted  that  his  reasoning  with  reference  to  the  relation  of  the 
fatty  stools  to  the  diseased  condition  found  aiforded  "  but  slender  connection 
even  to  my  [his]  own  mind."  The  communication  was  made  as  a  hint  to  be 
improved  by  future  observers.  "  Should  future  experience  and  observation 
serve  in  any  way  to  connect  the  peculiar  evacuation  which  is  at  present  under 
consideration  more  decidedly  with  a  diseased  condition  of  the  pancreas  or  an 
imperfect  action  of  the  duodenum,  which  would,  in  all  probability,  be  asso- 
ciated with  pancreatic  derangement,  it  will  possess  much  interest,"  etc.,  etc. 

From  this  time  on  numerous  illustrations  of  the  association  of  fatty  stools 
and  pancreatic  disease  were  published,  and  the  suggestions  from  the  clinical 
observations  seemed  to  be  supported  by  the  statements  of  Claude  Bernard, 
that  the  pancreatic  secretion  was  the  most  important  in  the  accomplishment 
of  the  absorption  of  fat. 

It  was  in  consequence  of  this  association  of  clinical  and  experimental  evi- 
dence that  Friedreich  (1875)  admitted  that  the  presence  of  fatty  stools  might 
be  utilized  with  caution  in  the  recognition  of  an  alfection  of  the  pancreas, 
especially  when  there  were  other  reasons  in  favor  of  such  a  disease,  and  when 
there  was  sufficient  certainty  that  a  simultaneous  disease  of  the  liver  might  be 
excluded.*  Friedreich  admitted  that  they  may  occur  in  health  from  an  exces- 
sive introduction  of  fat  into  the  stomach,  and  that  they  may  be  present  when 
there  is  no  disease  of  the  pancreas ;  furthermore,  that  they  are  often  absent 
when  there  is  disease  of  the  pancreas. 

The  early  evidence  of  their  diagnostic  value  thus  depended  upon  their 
presence  in  assumed  uncomplicated  pancreatic  disease  with  suppression,  obstruc- 
tion, or  qualitative  alterations  of  the  secretion,  and  upon  the  claim  that  the 
pancreatic  secretion  is  essential  to  the  absorption  of  fat. 

Satisfactory  evidence  of  the  first  of  these  propositions  is  lacking,  and  the 
experimental  evidence  of  the  relation  of  the  pancreas  to  the  absorption  of  fat 
is  contradictory.  On  the  one  hand,  it  is  claimed  that  it  is  essential  to  the 
absorption  of  fat ;  on  the  other,  that  fat  may  be  absorbed  despite  the  absence 
of  pancreatic  juice. 

The  former  view  is  based  upon  the  experiments  of  Bernard,  and  more 
recently  upon  those  of  Mering  and  Minkowski,  who  found  that  when  the 
pancreas  was  extirpated  free  fat  appeared  in  abundance  in  the  stools.  Abel- 
mann  also  found  that  after  extirpation  of  the  pancreas  all  fat  given  appeared 
in  the  faeces.  If  only  a  portion  of  the  pancreas  was  removed,  less  than  60 
per  cent,  of  the  fat  taken  was  absorbed. 

The  latter  view  is  advocated  more  particularly  by  Miiller.  It  is  recognized 
that  the  bile  and  duodenal  secretion  "may  emulsify  fat.  He  found  that  when 
the  flow  of  bile  into  the  intestine  was  completely  cut  off,  the  faeces  contained 
from  one-half  to  three-fourths  the  amount  of  fat  taken  into  the  stomach. 
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This  result  occurred  whetlier  the  obstructive  jaundice  was  due  to  gall-stones, 
cancer,  or  catarrh  of  the  common  duct,  Friedreich  had  also  recognized  that 
fatty  stools  were  especially  frequent  and  copious  where  there  was  conjoint  dis- 
ease of  the  liver  and  of  the  pancreas. 

Miiller  also  claimed  that  the  saponifying  of  fat  was  a  peculiar  property 
of  the  pancreas,  was  shared  in  only  by  the  intestinal  bacteria,  especially 
by  the  colon-bacillus,  and  that  the  pancreatic  juice  possessed  this  quality 
in  much  greater  degree  than  did  the  bacteria.  The  presence  of  saponified 
fat  in  the  faeces  would  therefore  be  suggestive  of  absent  pancreatic  disease. 
This  view,  however,  is  contradicted  by  Abelmann's  later  observation,  that 
where  the  pancreas  was  extirpated  saponified  fat  and  free  fat-acids  appeared  in 
the  faeces,  and  represented  the  greater  part  of  the  fat  taken  into  the  stomach 
of  the  animal. 

It  would  therefore  appear  that  free  or  saponified  fat  in  the  faeces  is  no  neces- 
sary evidence  of  deficient  pancreatic  secretion,  since  they  may  be  absent  \vliere 
there  is  obstruction  to  or  failure  of  pancreatic  secretion,  and  may  be  present 
where  there  is  no  pancreatic  disease — not  only  when  there  is  an  excess  of  fat  in 
the  food,  but  also  when  there  is  a  deficiency  of  bile,  even  in  the  absence  of 
jaundice,  as  shown  by  Berggriin  and  Zuntz  in  the  chronic  peritonitis  of 
children.  Furthermore,  the  stools  may  be  fatty  when  the  absorbing  appara- 
tus is  diseased,  as  in  amyloid  or  tubercular  disease  of  the  intestine,  chronic 
enteritis,  and  disease  of  the  mesenteric  glands. 

Although  Mering  and  Minkowski  found  that  starch  was  for  the  most  part 
discharged  undigested  from  the  animal  deprived  of  the  pancreas,  the  sacchar- 
ifying of  starch  is  a  property  of  the  saliva  as  well  as  of  the  pancreatic  juice, 
and  the  failure  to  saccharify  a  certain  amount  of  starch  would  have  no  diag- 
nostic value,  if  for  no  other  reason  than  the  difficulty  of  its  ready  recognition 
at  the  bedside. 

Much  more  important,  whether  due  to  the  absence  of  pancreatic  secretion 
or  to.  the  failure  of  the  animal  to  consume  the  sugar  in  the  organism  after  the 
loss  of  his  pancreas,  is  the  occurrence  of  diabetes  in  pancreatic  disease. 

The  concurrence  of  pancreatic  disease  and  diabetes  was  first  noted  by  Cow- 
ley in  1788,  and  has  been  repeatedly  observed  since  his  time,  especially  since 
Lanceraux's  observations  in  1877.  Friedreich  justly  claims  that  the  diabetes 
may  be  secondary  to  the  pancreatic  disease,  or  that  disease  of  the  pancreas  may 
be  secondary  to  the  diabetes.  The  lesions  of  the  pancreas  with  which  diabetes 
was  found  were  atrophy,  fatty  degeneration,  suppurative  and  fibrous  inflam- 
mation, concretions,  cysts,  and  tumors. 

Experimental  proof  of  the  origin  of  diabetes  from  pancreatic  disease  has 
been  recently  furnished  by  Mering  and  Minkowski  (1889),  who  showed  that 
after  the  complete  removal  of  the  pancreas  from  dogs  all  the  characteristic 
symptoms  of  severe  diabetes  occurred.  The  essential  features  were  polyuria, 
polydipsia,  polyphagia,  and  rapid  loss  of  flesh  and  strength.  These  experi- 
ments have  since  been  frequently  repeated,  with  like  results,  by  a  variety  of 
observers,  and  furnish  satisfactory  proof  that  complete  destruction  of  the 
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pancreas  or  its  function  in  certain  animals  causes  diabetes.  Incomplete 
extirpation  fails  to  produce  diabetes. 

In  human  pathology  like  dilferences  are  met.  In  Trafoyer's  case  the 
sequestrated  pancreas  was  discharged  from  the  bowels,  and  the  patient  was 
living  and  well  seventeen  years  later.  It  may  be  that  a  portion  of  the  pan- 
creas remained.  Otis  reports  the  successful  removal  of  the  pancreas  through 
an  abdominal  wound  in  the  War  of  the  Rebellion.  Here,  again,  the  possibility 
of  a  portion  of  the  pancreas  being  left  behind  is  obvious.  Bull,  on  the  con- 
trary, operated  upon  a  patient  with  a  pancreatic  cyst  who  subsequently  died 
of  diabetes.  The  occurrence  of  grave  diabetes  should  therefore  direct  atten- 
tion to  disease  of  the  pancreas  as  a  possible  cause,  although  diabetes  often 
occurs  without  disease  of  the  pancreas,  and  disease  of  the  pancreas  often  occurs 
without  diabetes. 

The  peptonizing  of  albuminoids  is  a  property  of  the  pancreatic  secretion  shared 
by  the  gastric  juice.  It  was  observed,  however,  by  Mering  and  Minkowski  that 
after  extirj^ation  of  the  pancreas  an  abnormally  large  quantity  of  undigested 
muscle-fibres  appeared  in  the  faeces  when  a  diet  largely  of  meat  was  provided. 
It  has  been  suggested  that  the  diagnosis  of  pancreatic  disease  with  failing  or 
obstructed  secretion  might  be  confirmed  by  the  presence  of  abundant  undi- 
gested muscle-fibres,  provided  there  was  no  diarrhoea,  which  would  tend  to 
force  them  through  the  bowel  with  undue  rapidity. 

In  fluid  supposed  to  come  from  a  pancreatic  cyst,  on  the  contrary,  the 
peptonizing  qualities  may  be  so  slight  that  large  quantities  are  necessary  for  its 
determination.  The  absence  of  peptonizing  qualities  is  therefore  no  satisfac- 
tory reason  for  rejecting  the  pancreatic  oi'igin  of  the  fluid. 

It  is  claimed  by  Pisenti  that  the  pancreatic  juice  changes  proteids  into 
peptones,  and  these  into  leucin  and  tyrosin,  from  the  decomposition  of  which 
skatol,  phenol,  and  indol  arise,  the  last  being  the  source  of  indican.  An 
obstruction  to  the  flow  of  pancreatic  secretion  into  the  bowel  should  thus 
diminish  the  quantity  of  indican  in  the  urine.  Under  normal  conditionl^  the 
quantity  of  indican  in  this  secretion  is  but  small.  It  is,  however,  increased 
in  tumors  of  the  stomach  and  intestines.  If,  then,  according  to  Leo,  an  epi- 
gastric tumor  should  be  associated  with  a  normal  or  diminished  quantity  of 
indican  in  the  urine,  this  tumor  would  be  rather  pancreatic  than  gastric  or 
intestinal. 

Still  another  test  of  failing  pancreatic  secretion,  according  to  Neneki,  is 
furnished  by  the  action  of  salol.  "When  this  drug  enters  the  bowel  it  is 
decomposed  by  the  pancreatic  juice  into  salicylic  acid  and  phenol.  The  latter 
is  eliminated  by  the  kidneys  as  a  sulpho-carbolate,  and  if  abundant  produces 
the  familiar  dark-brown,  carbolic  discoloration  of  the  urine.  A  drachm  of 
salol  given  in  divided  doses  through  the  day  is  sufficient  for  this  purpose. 
The  failure  of  the  color  reaction  is  evidence  of  lacking  pancreatic  secretion. 

Brief  allusion  may  be  made  to  a  few  additional  symptoms  which  have  been 
supposed  to  hold  a  more  or  less  intimate  relation  to  disease  of  the  pancreas. 
The  first  of  these  is  lipuria. 
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The  possibility  that  fat  in  the  urine  might  prove  a  symptom  of  disease  of 
the  pancreas  was  suggested  by  the  case  reported  by  Elliotson  of  the  passage 
of  liquid  fat  from  the  bowels  and  in  the  urine.  No  post-mortem  examination 
was  held  in  this  case ;  hence  no  satisfactory  evidence  of  pancreatic  disease  was 
obtained. 

Clark  (1851)  observed  lipuria  and  fatty  stools  in  a  case  of  cancer  of  the 
pancreas  combined  with  nutmeg  liver,  and  Bowditch  (soon  after)  reported  a  case 
of  cancer  of  the  liver  and  pancreas  in  which  lipui'ia  occurred.  The  possibility 
of  lipuria  as  a  symptom  of  pancreatic  disease  is  made  greater  in  the  light  of 
recent  experiments  from  the  observation  of  its  occurrence  in  diabetes.  It  is 
recognized  that  the  blood  of  diabetic  patients  may  contain  an  abnormal  quan- 
tity of  fat,  and  Robert  had  a  patient  who  periodically  passed  fat  and  sugar  in 
his  urine,  both  ingredients  disappearing  when  the  diet  was  restricted.  The 
symptom  is  so  rare,  however,  as  to  be  of  but  little  value. 

Another  symptom  is  emaciation,  which  may  result  from  pancreatic  disease, 
but  is  a  symptom  of  so  many  diseases  as  to  have  no  diagnostic  value.  When 
present  in  pancreatic  disease,  it  may  be  the  result  of  associated  lesions  of  the 
stomach,  intestines,  liver,  or  other  organs.  Pancreatic  disease  may  also  occur 
in  fat  persons.  After  closure  of  the  duct  or  extirpation  of  a  considerable  part 
of  the  pancreas  there  may  be  no  emaciation.  Even  after  removal  of  the 
human  pancreas  by  operation  (Otis)  or  by  sloughing  (Trafoyer)  the  patient 
may  remain  well. 

Salivation  is  another  symptom  of  assumed  importance  from  its  occurrence 
in  a  few  cases,  none,  however,  of  uncomplicated  pancreatic  disease.  It  was 
explained  on  the  ground  of  sympathy  or  of  vicarious  function.  It  is  usually 
absent  in  pancreatic  disease  and  present  in  gastric  affections,  and  is  no  evidence 
of  the  former. 

Watery  dejections  were  supposed  to  occur  in  some  forms  of  disease  of  the 
pancreas,  and  were  sometimes  called  pancreatic  diarrhcea.  Their  occurrence 
was  assumed  to  result  from  irritation  of  the  pancreas.  Since  mercury  irritated 
the  salivaiy  glands  and  caused  loose  movements,  the  latter  were  thought  to 
represent  a  like  irritation  in  the  pancreas,  the  abdominal  salivary  gland,  which 
might  occur  from  other  irritants. 

Bronzed  shin  and  coeliae  neuralgia  were  sometimes  noted  in  pancreatic  dis- 
ease, but  oftener  in  its  absence.  The  former  is  more  particularly  identified 
with  Addison's  disease,  and  the  latter  occurs  in  so  many  aflFections  as  to  have 
no  diagnostic  significance. 

Pancreatic  Hemorrhage. 

The  occurrence  of  haemorrhage  within  and  near  the  pancreas  has  attained 
great  importance  within  recent  times,  since  it  has  been  discovered  as  the  sole 
important  lesion  in  certain  cases  of  sudden  death. 

Attention  was  first  conspicuously  called  to  this  lesion  and  its  results  by 
Zenker  in  1874,  and  Prince  and  Draper  subsequently  added  to  our  knowledge 
of  this  subject. 

Vol.  ir.— 62 
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Etiology. — The  immediate  cause  of  pancreatic  haemorrhage  is  unknown. 
It  has  been  suggested  that  the*  corrosive  action  of  the  pancreatic  secretion 
might  be  of  influence,  or  that  injury,  as  a  blow  upon  the  abdomen,  might  be  of 
importance.  It  is  also  possible  that  the  haemorrhage  may  be  of  nervous  origin, 
since  nodules  of  pulmonary  hsemorrhage,  in  the  absence  of  embolic  causes,  have 
been  found  associated  with  the  pancreatic  haemorrhage.  The  persons  aflFected 
have  usually  been  adult  males  of  more  than  forty  years  of  age.  Several  have 
been  intemperate,  others  were  abstemious.  It  may  be  said,  in  general,  that 
there  is  nothing  in  sex,  habits,  conditions,  or  exposure  which  makes  pancreatic 
haemorrhage  a  likely  occurrence. 

Morbid  Anatomy. — The  haemorrhagic  infiltration  is  to  be  found  in  the 
gland  and  in  the  subperitoneal  tissue  in  its  vicinity.  In  the  latter  case  the 
haemorrhages  may  be  continued  into  the  fat-tissue  of  the  omentum  and  mesen- 
tery, behind  the  colon,  or  around  the  kidney.  The  haemorrhage  is  usually 
diftiise,  but  it  may  be  in  numerous  patches  both  beneath  the  peritoneal  invest- 
ment and  in  the  interlobular  tissue.  The  entire  pancreas  may  be  infiltrated, 
or  either  half  or  the  central  portion  alone  may  be  conspicuously  involved. 
The  pancreas  may  be  of  normal  size  or  enlarged  ;  the  density  may  not  be 
altered,  or  the  gland  may  be  flaccid,  soft,  and  friable.  Its  structure  may  be 
normal,  or  the  epithelium  may  be  granular,  or  the  pancreas  may  be  fatty  infil- 
trated or  fatty  degenerated. 

Symptomatology. — Pain  is  frequently  an  early  symptom,  either  severe 
or  intense,  and  is  referred  to  the  epigastrium,  to  the  lower  part  of  the  chest, 
or  to  the  abdomen.  Pain,  however,  may  be  absent  or  slight,  and  there  may 
be  mei'ely  a  sensation  of  constriction  of  the  chest.  Nausea  or  vomiting  occa- 
sionally occurs,  and  the  bowels  may  be  constipated  or  there  may  be  a  frequent 
desire  to  stool. 

The  most  constant  symptoms  are  those  of  collapse,  and  are  more  or  less 
intense  and  more  or  less  prolonged.  The  collapse  is  usually  explained,  in 
accordance  with  Zenker's  suggestion,  by  a  reflex  paralysis  of  the  heart,  as 
occurred  in  Goltz's  experiment  of  the  blow  upon  the  abdomen  of  the  frog. 

Result. — Death  is  not  infrequent,  and  may  take  place  within  an  half 
hour,  or  it  may  result  after  several  hours.  It  is  probable  that  recovery 
from  lesser  degrees  of  haemorrhage  may  occur,  since  evidences  of  antecedent 
haemorrhages  have  been  found  in  a  case  of  recent  fatal  bleeding.  It  is  also 
probable  that  inflammation  of  the  pancreas  may  be  ind\iced  by  the  haemor- 
rhage, and  the  symptoms  and  lesions  of  this  condition  be  produced  and  be 
continued  over  a  longer  or  shorter  period.  It  is  also  probable  that  cysts  of 
the  pancreas  or  a  circumscribed  peritonitis  of  the  lesser  omental  cavity  may  be 
a  reeult,  which  may  "end  in  recovery,  perhaps,  in  consequence  of  surgical  inter- 
ference. 

Treatment. — The  only  treatment  to  be  recommended  for  pancreatic  haemor- 
rhage is  by  stimulants  during  the  period  of  collapse,  opiates  for  the  relief  of  pain, 
and  a  subsequent  treatment,  either  medical  or  surgical,  as  a  pancreatitis,  pan- 
creatic cyst,  or  haemorrhagic  peritonitis  is  developed. 
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Acute  Pancreatitis. 
In  the  present  elementary  state  of  our  knowledge  concerning  acute  pan- 
creatitis it  seems  desirable  to  consider  each  anatomical  variety  apart,  although 
the  hsemorrhagic  and  gangrenous  varieties  probably  represent  the  same  condi- 
tions etiologically,  while  the  suppurative  variety  may  have  a  different  etiology, 
as  it  presents  a  different  clinical  picture. 

HEMORRHAGIC  PANCREATITIS. 

This  term  is  applied  to  the  concurrence  of  pancreatic  haemorrhage  and  evi- 
dences of  an  acute  inflammation  of  the  gland. 

Etiolog-y. — It  has  already  been  stated  that  cases  of  pancreatic  hseraorrhage 
may  end  in  hsemorrhagic  pancreatitis.  The  etiology  of  the  two  affections  may 
thus  be  common.  The  importance  of  trauma  in  the  production  of  hsemor- 
rhagic  pancreatitis  has  been  recently  illustrated  by  the  occurrence  of  a  case  in 
the  wards  of  Di'.  J.  Collins  Warren  at  the  Massachusetts  General  Hospital. 
The  patient  was  brought  to  the  hospital  intoxicated  and  in  a  state  of  collapse. 
He  had  been  run  over  by  a  wagon,  and  died  at  the  end  of  thirty-six  hours. 
Several  of  the  lower  ribs  had  been  broken,  the  liver  was  torn,  and  haemor- 
rhage had  taken  place  in  the  body  of  the  pancreas  near  the  tail.  There  were 
multiple  foci  of  fat-necrosis,  and  the  microscopic  examination  of  the  pancreas 
showed  a  cellular  infiltration  of  the  interstitial  tissue.  Most  of  the  cases  thus 
far  reported  have  been  adult  males,  from  twenty-five  to  sixty  years  of  age, 
more  than  half  of  whom  have  been  abundantly  or  superabundantly  provided 
with  fat-tissue.  About  the  same  proportion  were  persons  who  had  suffered 
from  previous  digestive  disturbances,  rather  gastric  or  gastro-duodenal  than 
enteric,  and,  as  in  Day's  case,  from  attacks  of  biliary  colic.  A  small  fraction 
was  addicted  to  the  abuse  of  alcohol.  The  conspicuous  factors  in  etiology  are, 
therefore,  previous  attacks  of  gastro-duodenitis,  alcohol,  and  injury.  The  gas- 
tro-duodenitis  probably  acts  by  direct  extension  of  the  inflammation  along  the 
pancreatic  duct.  Alcohol  acts  as  a  predisposing  rather  than  as  an  exciting 
cause  ;  while  trauma  acts  directly. 

Morbid  Anatomy. — The  pancreas  is  enlarged,  either  throughout  or  at  one 
extremity,  usually  the  head.  It  may  be  doubled  in  size,  or  may  seem  still 
larger  when  abundant  fat-tissue  is  present.  The  gland  may  be  dense  or  of 
diminished  consistency  and  friable. 

The  presence  of  haemorrhage  is  to  be  suspected  by  the  color  of  the  surface, 
which  is  of  various  shades  of  red.  On  section  the  color  may  be  dark  red,  red- 
dish-brown, or  reddish-black.  The  shades  of  red  may  be  uniformly  distrib- 
uted or  may  lie  in  specks  or  patches.  The  color  of  the  section  may  be 
modified  by  an  excessive  quantity  of  fat-tissue,  giving  translucent  yellow 
bands  or  spots  mottled  with  shades  of  red.  In  addition,  there  may  be  opaque 
white  specks,  spots,  or  streaks — the  fat-necrosis  of  Balser.  The  pancreatic 
duct  may  contain  a  bloody  fluid,  and  its  branches  may  be  plugged  with  clotted 
blood.  The  splenic  vein  may  contain  a  thrombus.  The  hsemorrhagic  infil- 
tration may  be  continued,  as  in  pancreatic  haemorrhage,  into  the  peripancreatic 
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tissue  and  into  the  mesentery,  meso-colon,  omentum,  and  into  the  subperito- 
neal fat-tissue,  between  the  descending  colon  and  left  kidney  to  the  brim  of  the 
pelvis.  The  peritoneum  usually  shows  no  alterations,  althtiugh  evidences  of 
recent  peritonitis  may  at  times  be  found,  and  subperitoneal  patches  of  fat- 
necrosis  are  common. 

On  microscopical  examination  evidences  of  extensive  hsemorrhagic  infiltra- 
tion are  found,  chiefly  limited  to  the  interlobular  tissue.  In  the  same  region 
are  found  cellular  and  fibrino-cellular  exudations.  Round  cells  and  red  blood- 
corpuscles  are  also  to  be  found  in  the  acini  and  in  the  ducts.  Many  of  the 
lobules  present  the  appearance  of  a  coagulation-necrosis  and  thrombi  are  to 
be  seen  in  the  smaller  veins.  Bacteria  are  present  in  large  quantities  in  the 
inflamed  gland.  Osier  and  Hughes  mention  the  presence  of  leucocytes  in  the 
semilunar  ganglia  and  indistinctness  and  cloudiness  of  the  ganglion  cells. 

Symptomatolog'y. — The  disease  usually  begins  suddenly  and  unexpect- 
edly, though  sometimes  preceded  by  some  irregularity  in  diet,  with  abdominal 
pain.  This  pain  may  be  violent,  intense,  or  severe,  constant  or  paroxysmal. 
It  is  usually  seated  in  the  upper  abdomen,  and  sometimes  follows  the  course 
of  the  pancreas.  Eventually  the  localized  pain  may  be  extended  to  various 
parts  of  the  abdomen,  limited  to  the  region  of  what  eventually  appear  as  foci 
of  fat-necrosis,  or  diffused  throughout  the  abdomen.  ' 

The  pain  is  usually  followed  by  vomiting,  rarely  by  nausea  alone.  The 
vomiting  is  constant  and  repeated,  or  occasional,  and  may  be  copious.  It 
may  be  bilious  or  black,  and  has  contained  dark-red  masses  as  large  as  peas. 
Constipation  is  frequent  and  diarrhoea  rare.  Hiccough  may  be  present,  and 
delirium  may  occur. 

The  temperature  may  be  subnormal  on  the  second  day,  or  slightly  elevated, 
perhaps  considerably  raised.  Slight  degrees  of  collapse  may  be  an  earh'  fea- 
ture, while  symptoms  of  collapse  almost  invariably  precede  death. 

The  upper  abdomen  not  infrequently  becomes  swollen  and  tympanitic,  and 
later  there  may  be  a  general  abdominal  swelling  and  tympan}'.  In  a  case  of 
recent  occurrence  not  only  was  there  epigastric  tenderness,  but  the  intercostal 
spaces  in  the  splenic  region  were  sensitive  to  deep  pressure. 

In  the  rapidly  fatal  cases  death  takes  place  within  the  first  three  days,  or 
the  fatal  issue  may  be  delayed  till  the  end  of  the  first  week.  If  the  patient 
survive  longer  than  this  period,  the  case  runs  the  course  of  a  gangrenous  pan- 
creatitis unless  recovery  occurs. 

Diagnosis. — The  sudden  and  unexpected  occurrence  in  a  healthy  individ- 
ual of  violent  epigastric  pain,  and  the  subsequent  appearance  of  vomiting, 
collapse,  fever,  and  a  circumscribed  tympanitic  abdominal  swelling,  are  the 
characteristics  of  diagnostic  importance.  The  differential  diagnosis  lies  prac- 
tically between  an  irritant  poison,  perforation  of  the  digestive  or  biliary  tracts, 
and  acute  intestinal  obstruction.  The  history  of  the  case  and  the  examination 
of  the  vomit  will  exclude  the  theory  of  an  irritant  poison. 

The  absence  of  pain  after  eating,  hseraorrhages  from  the  digestive  canal, 
and  ausemia  will  exclude  a  gastric  or  intestinal  ulcer.    Acute  perforation  of 
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the  colon  is  rare,  and  the  resulting  peritonitis  progresses  more  rapidly,  and  is 
likely  to  be  present  from  the  outset.  Perforation  from  gall-stones  is  usually 
preceded  by  attacks  of  biliary  colic  and  jaundice,  while  the  seat  of  pain  and 
tenderness  is  rather  in  the  region  of  the  gall-bladder  than  in  that  of  the 
pancreas. 

Acute  intestinal  obstruction  is  most  likely  to  give  rise  to  a  doubt.  It  is  to 
be  eliminated  by  determining  through  injection  the  patency  and  capacity  of  the 
large  intestine,  by  the  infrequency  of  an  obstructed  small  intestine  in  the  epi- 
gastric region,  by  the  localized  tenderness  in  the  region  of  the  pancreas,  and 
by  the  usual  early  absence  of  conspicuous  general  tympany  or  limited  disten- 
tion of  intestinal  coils.  The  suspicion  of  acute  intestinal  obstruction  has 
repeatedly  led  to  an  exploratory  laparotomy. 

Prognosis. — Our  knowledge  of  the  prognosis  of  hjeraorrhagic  pancreatitis 
is  largely  based  on  the  fatal  cases.  The  occurrence  of  similar,  less  severe, 
symptoms  at  an  early  period  in  the  patient's  history,  and  the  presence  of  crys- 
talline blood-pigment  and  fibrous  thickening,  suggest  that  recovery  from  a 
mild  attack  may  take  place.  This  possibility  is  made  almost  a  certainty  by 
the  case  mentioned  by  Osier.  The  patient  was  supposed  to  have  intestinal 
obstruction  of  three  or  four  days'  duration,  and  laparotomy  was  performed. 
No  obstruction  was  found,  but  the  peritoneal  cavity  contained  a  small  quantity 
of  bloody  serum.  There  was  a  dense,  thick,  indurated  mass  in  the  region  of 
the  pancreas  and  at  the  root  of  the  mesentery,  and  foci  of  fat-necrosis  were 
found  in  the  mesentery  and  omentum.    The  patient  recovered. 

Treatment. — The  first  indication  is  to  relieve  the  patient's  suffering  by 
morphine  subcutaneously  and  by  the  local  application  of  heat.  The  symptoms 
of  collapse  are  to  be  relieved  by  stimulants  by  the  mouth  or  rectum.  The 
subsequent  treatment  of  the  case  is  that  of  peritonitis  with  little  or  no  exu- 
dation. 

Gangrenous  Pancreatitis. 

Haemorrhagic  pancreatitis  not  terminating  fatally  or  in  improvement  in  the 
course  of  a  week  usually  results  in  gangrenous  pancreatitis. 

Etiology. — Since  gangrenous  pancreatitis  is  to  be  regarded  as  one  of  the 
results  of  a  hsemorrhagic  pancreatitis,  the  etiology  of  the  two  affections  is 
largely  the  same.  As  in  the  latter,  so  in  the  former — the  most  constant  ante- 
cedents are  more  or  less  repeated  attacks  of  digestive  disturbance.  These  are 
attended  with  pain,  usually  referred  to  the  region  of  the  stomach  or  resem- 
bling biliary  colic.  They  are  frequently  accompanied  by  vomiting,  and  not 
rarely  by  jaundice.  In  rare  cases  ulcer  of  the  stomach  and  gall-stones  may 
precede  the  affection  of  the  pancreas. 

The  patients  are  adults,  without  especial  distinction  of  age  or  sex. 

Morbid  Anatomy. — During  the  early  stages  of  this  disease  the  appear- 
ance of  the  pancreas  resemble  that  of  hsemorrhagic  pancreatitis.  The  gan- 
grene may  be  apparent  as  early  as  the  fourth  day,  when  the  tip  may  be  shred- 
dy, or  the  entire  gland  be  transformed  into  a  dark,  slate-colored,  glistening 
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mass.  The  adjacent  parts  may  be  infiltrated  with  a  discolored  purulent  fluid, 
or  the  coils  of  intestine  near  the  pancreas  may  be  united  together  and  to  the 
under  surface  of  the  diaphragm  by  recent  adhesions.  The  diaphragm  may 
present  a  dirty,  grayish-white,  shreddy  appearance,  and  be  infiltrated  with 
dirty-gray  pus.  As  the  gangrene  progresses  the  pancreas  may  lie  in  a  spongy 
meshwork  infiltrated  with  green  fluid.  A  section  of  the  gland  may  show  areas 
of  haemorrhagic  infiltration,  spots  of  softening,  and  opaque-white  areas  of  fat- 
necrosis.  Towards  the  end  of  the  second  week  the  pancreas  may  form  a  soft 
black,  shreddy  slough  lying  in  the  lesser  omental  cavity,  attached  by  a  few 
threads  to  the  wall.  The  omental  cavity  may  contain  an  abundant  bloody, 
ichorous  fluid,  or  may  have  emptied  its  contents  through  a  perforation  of 
the  stomach  or  duodenum.  If  the  patient  survive,  the  lesser  omental  cavity 
may  form  a  part  of  a  large  pus-cavity  extending  behind  the  caecum  and 
descending  colon  to  the  pelvis.  The  contents  may  be  a  greasy  yellow  detritus 
with  masses  of  necrotic  fat-tissue  as  large  as  a  hen's  egg,  sequestrated  from 
cavities  in  the  wall,  stained  with  dark-brown  or  iron-rust  pigment.  The 
sloughing  pancreas  may  be  discharged  through  the  bowels  as  early  as  in 
the  fourth  week. 

Disseminated  fat-necroses  are  frequent.  The  spleen  may  be  large  or  small, 
is  often  soft,  and  its  vein  plugged  with  a  thrombus.  The  thrombus  may 
extend  to  the  portal  vein,  and  may  be  puriform.  A  general  suppurative  peri- 
tonitis is  rare,  although  adhesions  between  coils  of  intestine  near  the  root  of 
the  mesentery  are  not  infrequent. 

The  inflammatory  process  may  extend  to  the  pleura  and  pericardium  ; 
acute  leptomeningitis  may  occur,  and  death  may  be  the  result  of  pulmonary 
embolism. 

Symptomatology. — The  initial  symptoms  are,  as  in  haemorrhagic  pan- 
creatitis, sudden,  unexpected  abdominal  pain,  often  intense  or  severe,  constant 
or  paroxysmal.  The  pain  has  been  referred  to  the  stomach,  left  hypochon- 
drium,  navel,  mid-abdomen,  left  loin,  and  back.  The  vomit  consists  of 
partly-digested  food,  or  is  viscid  or  slimy,  green  or  black,  sometimes  bloody. 
Chills  are  occasional,  sometimes  at  the  outset,  and  fever  is  frequent  in  the 
course  of  a  few  days.  The  temperature  is  usually  in  the  vicinity  of  100°  F., 
although  it  may  rise  as  high  as  104°  F.  Again,  there  may  be  no  suspicious 
elevation  of  temperature  throughout  the  disease. 

Jaundice  is  occasionally  observed  after  a  few  days.  The  urine  may  con- 
tain albumin  and  casts. 

Abdominal  swelling  is  often  present,  and  usually  occurs  late  in  the  disease. 
It  may  be  slight  or  enormous,  general  or  limited  to  the  epigastrium  or  to  the 
left  half  of  the  abdomen.  The  abdominal  swelling  is  usually  tympanitic, 
although  dulness  may  be  present  in  the  flanks.  The  spleen  is  rarely  palpable. 
The  parotid  gland  may  become  swollen. 

As  the  disease  runs  its  course  the  characteristics  of  a  subacute  peritonitis  are 
gradually  developed,  often  limited  to  tlie  upper  abdomen,  and  seated  in  the  lesser 
omental  cavity,  rarely  extended  to  the  general  peritoneal  cavity.    The  patient 
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loses  flesh  and  strength.  Vomiting,  diarrhoea,  and  abdominal  pain  are  con- 
spicuous, and  death  takes  place,  usually  preceded  by  collapse. 

Diagnosis. — The  diagnosis  of  a  gangrenous  pancreatitis  is  based  upon  the 
recognition  of  a  deep-seated  peritonitis  spreading  downward  from  the  epigas- 
tric region,  perhaps  simulating  by  its  physical  characteristics  a  cyst  of  the  pan- 
creas. The  development  of  the  swelling  is  preceded  by  the  symptoms  sugges- 
tive of  a  hsemorrhagic  pancreatitis. 

Prog-nosis. — Although  the  result  has  been  almost  invariably  fatal,  death 
taking  place  in  the  course  of  three  to  eight  weeks,  recovery  has  occurred.  The 
products  of  the  circumscribed  peritonitis  and  the  sloughing  pancreas  have 
been  discharged  through  the  bowel,  and  in  Trafoyer's  case  the  patient  was 
alive  seventeen  years  later. 

Treatment. — The  treatment  of  gangrenous  pancreatitis  is  that  of  a  cir- 
cumscribed peritonitis,  and  is  distinctly  surgical.  It  should  be  undertaken 
before  perforation  of  the  stomacli  or  intestine  has  taken  place  from  the  cavity 
in  which  the  pancreas  lies.  The  escape  of  pancreatic  sloughs  through  the 
wound  gives  the  most  satisfactory  evidence  of  the  nature  of  the  process.  In 
the  meantime,  until  the  circumscribed  peritonitis  has  made  itself  apparent, 
the  medical  treatment  is  that  of  hsemorrhagic  pancreatitis — symptomatic  and 
sustaining. 

SuppuEATivE  Pancreatitis. 

Acute  pancreatitis  not  ending  in  resolution  and  not  associated  with  haemor- 
rhage or  gangrene,  is  likely  to  terminate  in  suppuration.  There  is  nothing  in 
the  etiology  of  the  original  attack  in  virtue  of  which  the  suppurative  termina- 
tion is  to  be  anticipated.  Previous  attacks  of  indigestion  and  errors  in  diet  are 
of  greater  importance  than  traumatism,  and  the  latter  factor  is  not  recognized 
in  the  etiology. 

Morbid  Anatomy. — The  appearances  of  the  pancreas  vary  in  accordance 
with  the  severity  and  persistence  of  the  attack.  The  pancreas  may  be  decid- 
edly enlarged,  reddened,  and  studded  with  innumerable  small  abscesses.  Many 
of  these  may  break  through  tlieir  peritoneal  covering,  and  be  associated  with 
the  appearances  of  a  fibrino-purulent  peritonitis.  In  the  more  chronic  cases  a 
solitary  abscess,  perhaps  as  large  as  a  hen's  egg,  may  be  present,  with  ex- 
tension of  the  suppuration  to  the  peripancreatic  tissue,  or  several  smaller 
abscesses  may  be  seen  connected  together  and  discharging  into  the  adherent 
stomach  or  duodenum.  In  the  most  chi'onic  cases  the  abscess  in  the  pancreas 
may  empty  into  the  lesser  omental  cavity,  which  becomes  distended  and  forms 
a  large  circumscribed  abscess  lying  behind  the  stomach  and  intestines.  The 
cavity  may  communicate  with  the  duodenum.  A  peritonitis  limited  to  the 
vicinity  of  the  pancreas  is  frequent. 

In  suppurative  pancreatitis  fat-necrosis  is  rare;  thromboses  of  the  splenic 
and  portal  veins  are  not  infrequent.  Abscesses  of  the  liver  may  be  associated. 
The  spleen  is  usually  not  much  enlarged. 

Ssrmptomatology. — Sudden  severe,  usually  intense,  gastric,  epigastric,  or 
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abdominal  pain,  vomiting,  and  sometimes  great  prostration,  may  announce  the 
attack.  At  about  the  third  day  a  slight  elevation  of  temperature  occurs,  and 
the  epigastrium  is  likely  to  become  swollen,  sensitive  and  tympanitic.  Hic- 
cough and  chills  may  take  place,  and  a  moderate  general  tympanitic  disten- 
tion of  the  abdomen  is  likely  to  occur.  Such  cases,  few  in  number,  run  a 
course  similar  to  that  described  in  Haemorrhagic  and  Gangrenous  Pancreatitis, 
and  prove  fatal  in  the  course  of  a  week  or  more.  With  similar  violent  symp- 
toms at  the  outset  the  disease  may  be  prolonged  over  some  six  or  seven  weeks. 
During  the  greater  part  of  the  time  there  may  be  frequent  irregular  chills  and 
atypical,  often  high,  temperature.  Slight  jaundice  may  be  present  and  pains  in 
the  hypochondria,  with  enlargement  of  the  liver  and  spleen.  There  may  be 
exacerbations  and  remissions  in  the  course  of  this  more  prolonged  disturbance, 
which  may  be  interrupted  during  the  third  or  fourth  week  by  violent  parox- 
ysms of  lancinating  pain  starting  laterally  in  the  epigastrium,  perhaps  fol- 
lowed by  temporary  collapse  and  continued  diarrhoea,  with  subsidence  of 
symptoms.  This  condition  has  been  found  to  result  from  an  emptying  of 
the  abscess  into  the  stomach  and  duodenum.  In  these  cases  death  may  occur 
in  the  course  of  one  or  two  months  from  progressive  emaciation  and  debil- 
ity, the  symptoms  being  those  of  septicaemia. 

In  other  instances  of  suppurative  pancreatitis  the  early  symptoms  may  be 
less  severe.  The  patient  gradually  becomes  weak  and  thin.  There  may  be  lit- 
tle or  no  fever  or  there  may  be  periods  when  chills  and  fever  are  present,  and 
there  may  be  obscure  signs  of  peritonitis.  There  is  but  little  pain,  although 
there  is  a  frequent  sense  of  distention  of  the  stomach,  especially  after  food  is 
taken.  There  is  no  appetite  ;  diarrhoea  may  be  present,  or  the  stools  may  be 
consistent,  colorless,  and  offensive,  especially  when  there  is  slight  jaundice.  If 
the  abscess  breaks  into  the  stomach  or  duodenum,  the  stools  may  be  bloody. 
In  the  course  of  months  anasarca  or  ascites  is  likely  to  occur,  and  death  may 
take  place  in  the  course  of  six  months  or  a  year.  In  these  chronic  cases  a 
bronzed  skin  and  saccharine  urine  have  been  observed. 

The  diagnosis  of  this  variety  is  dependent  upon  the  recognition  of  a  deep- 
seated  subacute  epigastric  peritonitis. 

Prognosis. — All  known  cases  have  proven  fatal  within  a  few  weeks  or 
within  from  six  to  twelve  months.  The  early  recognition  and  the  appropriate 
surgical  treatment  oflFer  hopes  of  a  smaller  mortality  in  the  future. 

Multiple  Disseminated  Pat-necrosis. 

The  frequent  mention  of  this  condition  in  connection  with  acute  pancreatitis 
makes  a  more  detailed  consideration  desirable. 

Although  minute  foci  of  necrosis  are  occasionally  found  in  fat-tissue  and  in 
bone-marrow  in  wasting  or  in  chronic  diseases,  and  similar  appearances,  ac- 
cording to  Balser,  in  swine,  they  are  found  in  man  in  such  number  and  dis- 
tribution, and  with  such  serious  concomitants,  as  to  give  them  a  grave  patlio- 
logical  importance. 

Etiology, — Extensive  disseminated  fat-necrosis,  with  inflammatory  and 
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hsemorrhagic  phenomena,  are  found  almost  invariably  in  connection  with  pan- 
creatic disease  alone.  Rolleston  has  recently  recorded  a  case  where  the  fat- 
necrosis  was  present  and  no  lesion  of  the  pancreas  found.  In  a  personal 
letter  he  states  that  Dr.  Hawkins  observed  this  condition  in  a  man  who  died 
after  symptoms  of  intestinal  obstruction  lasting  four  days.  The  pancreas 
presented  no  lesions  visible  to  the  naked  eye.  The  fundus  of  the  gall-bladder 
was  ulcerated,  and  bile  was  present  in  the  peritoneal  cavity.  In  the  great 
majority  of  cases,  however,  there  is  found  simultaneous  disease  of  the  pan- 
creas. 

Balser,  who  first  wrote  in  detail  concerning  this  condition,  regarded  it  as 
evidence  of  a  disease  which,  when  extensive,  was  associated  with  old  and  recent 
hseraorrhage.  He  stated  that  it  might  become  so  excessive  in  very  fat  people 
that  a  large  part  of  the  abdominal  fat  dies,  a  fatal  result  occurring  on  account 
of  either  the  quantity  destroyed  or  the  associated  haemorrhage.  More  exten- 
sive observations,  however,  show  that  it  may  occur  in  lean  as  well  as  fat  peo- 
ple, and  that,  even  when  extensive,  it  does  not  necessarily  cause  death. 
Neither  is  it  always  associated  with  any  considerable  hsemorrhage,  nor  is 
it  invariably  a  cause  of  pancreatic  haemorrhage,  since  it  may  occur' without 
this  lesion.  Although  most  frequently  found  in  connection  with  hsemorrhagic 
or  gangrenous  pancreatitis,  it  may  occur  in  the  suppurative  variety. 

From  the  fact  that  disseminated  fat-necrosis  is  usually  found  in  connection 
with  acute  pancreatitis,  and,  at  the  outset,  is  limited  to  the  immediate  vicinity 
of  the  pancreas,  it  would  seem  as  if  the  pancreatic  affection  might  be  a  cause. 
In  a  case  of  recent  occurrence  it  was  most  extreme  in  the  immediate  vicinity 
of  the  injured  and  inflamed  pancreas,  and  became  less  extensive  the  greater  the 
distance  of  the  fat-tissue  from  the  pancreas. 

The  chief  feature  in  its  gross  appearances  is  the  opacity  of  the  affected  fat- 
tissue,  which  is  found  to  be  due  to  the  presence  of  fat-crystals,  either  of 
stearin,  as  shown  by  Dr.  Harrington,  or  of  fatty  acids  combined  with  lime, 
as  shown  by  Langerhans.  The  suggestion  is  plain  that  contact  with  the  pan- 
creatic secretion  may  produce  the  crystallization.  Cohnheim  states  that  the 
pancreatic  secretion  from  an  artificial  pancreatic  fistula  may  flow  into  the 
abdominal  cavity  without  injury  to  the  animal  experimented  upon.  Kiihne, 
on  the  contrary,  found  that  when  a  solution  of  trypsin,  the  ferment  found  in 
the  pancreatic  juice,  was  injected  subcutaneously,  the  most  extreme  destruction 
followed.  It  is  well  known  that  pancreatic  juice  has  the  property  of  splitting 
fat  into  free  acids  and  favors  the  formation  of  soap-compounds  of  fat  acids  and 
lime  or  magnesia.  It  seems  not  impossible  that  this  result  may  occur  in  man 
under  pathological  conditions,  and  serve  as  the  immediate  cause  of  the  foci  of 
fat-necrosis.  This  view  receives  a  substantial  support  from  the  recent  success- 
ful experiment  of  Langerhans,  who  injected  the  minced  pancreas  of  the  rabbit 
into  the  subcutaneous  tissue  of  another  rabbit,  with  the  production  of  fat- 
necrosis. 

The  foci  of  fat-necrosis  also  contain  numbers  of  bacteria,  Ernst  having  found 
four  varieties  and  Welch  one,  the  colon-bacillus.    It  has  been  shown  that 
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intestinal  bacteria,  especially  the  colon-bacillus,  also  possess  the  property  of 
splitting  neutral  fats  into  free  acids  and  compounds  of  them  with  lime  and 
magnesia.  It  is  hence  possible  that  their  presence  in  foci  of  fat-necrosis  may 
be  the  cause  of  the  crystallization  of  the  fatty  acids.  Mention  may  also  be 
made  of  the  recent  discovery  by  Balser  of  a  fungus  resembling  the  actinomy- 
ces  in  the  'necrotic  foci  of  swine. 

Morbid  Anatomy. — The  foci  of  fat-necrosis  in  acute  pancreatitis  are  found 
in  the  subperitoneal  fat-tissue  of  the  abdominal  wall,  mesentery,  and  omentum, 
and  in  the  fat  within  and  around  the  pancreas.  They  have  been  found  in  the 
subperitoneal  fat  of  the  diaphragm,  and  Chiari  has  found  them  in  the 
subpericardial,  subpleural,  and  subcutaneous  fat.  They  have  also  been  found 
in  bone-marrow. 

They  are  usually  present  in  great  numbers,  discrete  or  in  masses.  They  are 
superficial  or  deep-seated,  and  vary  in  size  from  that  of  a  pin-head  to  a  hen's 
egg.  They  ai-e  more  or  less  rounded,  of  an  opaque-white  or  yellowish-white 
color,  and  are  of  a  soft,  tallowy  consistency.  The  smallest  nodules  are  ofteu 
surrounded  by  an  injected  vascular  wreath,  while  many  are  bounded  by  a  dis- 
tinct narrow  reddish-brown  zone,  indicative  of  hgemorrhage.  The  larger  no- 
dules have  been  found  incrusted  with  lime  and  surrounded  by  a  dense  fibrous 
capsule  from  which  threads  occasionally  ran  into  the  surrounding  fat-tissue. 
Tlie  tallow-like  material  on  microscopical  examination  is  seen  to  be  composed 
largely  of  acicular  crystals  in  addition  to  fat-drops,  and  a  granular  detritus. 
The  crystals  are  either  stearin,  according  to  Balser  and  Harrington,  or  com- 
bined with  lime,  according  to  Langerhans. 

Within  the  patch  of  necrosis  the  outlines  of  the  fat-cells  may  be  distinct  or 
they  may  be  obliterated.  At  the  periphery  is  often  found  a  narrow  orange- 
colored  streak,  in  which  are  frequent  granules  and  round  clumps  of  small 
orange-colored  crystals.  Beyond  them  is  a  zone  of  round-celled  infiltr^itiou. 
Within  and  around  the  foci  of  fat-necrosis  colonies  of  bacteria  may  be  found. 
In  the  surrounding  fat-tissue  are  htemorrhagic  spots  and  clumps  of  leuco- 
cytes. 

It  is  thus  apparent-  that  the  earliest  stage  is  one  of  crystallization  of  the 
fat,  followed  by  an  inflammatory  line  of  demarcation  and  hemorrhage.  It  is 
thus  possible  for  the  necrotic  fat  to  be  sequestrated,  and,  if  this  necrosis  takes 
place  about  the  pancreas,  for  this  gland  to  be  sequestrated  and  to  hang  to  a  few 
shreds  or  to  be  discharged  through  the  intestine,  as  in  the  cases  of  hsemorrhagic 
and  gangrenous  pancreatitis. 

The  evidence  is  directly  suggestive  that  the  fat-necrosis  is  usually  secondary 
to  the  pancreatitis,  and  is  often  an  important  element  in  the  production  of  the 
haemorrhage  and  in  the  extension  of  the  gangrene  and  suppuration  which  are 
associated. 

The  disseminated  fat-necrosis  has  an  important  practical  side,  since  its  dis- 
covery at  a  laparotomy  leads  to  the  recognition  of  the  pancreatitis,  and  the 
course  it  pursues  suggests  the  origin  and  course  of  the  frequently  associated 
peritonitis. 
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Chronic  Pancreatitis. 

Chronic  fibrous  pancreatitis  is  a  disease  which  is  rarely  diagnosticated,  in 
virtue  of  its  frequent  association  with  disease  of  the  digestive  organs,  and 
from  the  latency  of  its  course.  Although  occasional  striking  illustrations  of 
the  occurrence  of  this  affection  are  to  be  found  in  medical  literature,  it  is  not 
always  clear  that  the  cases  so  reported  are  not  confounded  with  other  diseases, 
especially  with  tumors  of  the  pancreas. 

Etiology. — In  considering  the  causation  of  fibrous  pancreatitis  mention 
may  be  made  of  the  presence  of  its  anatomical  changes  in  connection  with 
suppurative  processes.  This  event,  the  termination  of  suppurative  pancreatitis 
in  induration,  has  already  been  alluded  to  in  the  consideration  of  the  former 
subject. 

Genuine  cases  of  fibrous  pancreatitis  are  to  be  found  in  connection  with  a 
variety  of  conditions.  One  of  the  best  recognized  causes  is  syphilis.  This 
disease  is  well  known  to  produce  a  congenital  pancreatitis,  and  infants  afflicted 
with  this  lesion  may  live  for  months  after  birth.  Whether  or  not  extensive 
fibrous  pancreatitis  may  be  the  result  of  acquired  syphilis  is  doubtful. 

The  abuse  of  alcohol  has  been  regarded  as  a  cause  of  chronic  pancreatitis. 
The  evidence  on  this  point  is  rather  based  on  the  analogous  process  in  the  liver 
than  on  satisfactory  evidence  of  lesions  of  the  pancreas  due  to  this  cause. 

Extension  of  a  chronic  gastro-duodenal  catarrh  into  the  pancreatic  duct  is 
a  not  unlikely  cause,  especially  in  those  cases  where  long-continued  digestive 
disturbances  have  preceded  death,  and  a  fibrous  pancreatitis  is  the  sole  signif- 
icant lesion. 

Chronic  pancreatitis  may  also  result  from  obstruction  of  the  pancreatic 
duct ;  from  extension  of  a  chronic  peritonitis  from  the  neighboring  peritoneum, 
perhaps  in  consequence  of  ulcers  of  the  stomach  or  duodenum,  tumors  of  the 
stomach,  or  suprarenal  capsule,  aneurism  of  the  aorta  or  cceliac  axis,  and  dis- 
ease of  the  spine. 

Lastly,  there  are  the  cases  of  indurated  pancreas  in  connection  with 
chronic  obstruction  to  the  circulation  through  the  heart,  lungs,  or  liver. 

Morbid  Anatomy. — The  essential  feature  in  the  alteration  of  the  pancreas 
is  the  increase  of  fibrous  tissue.  This  may  be  distributed  throughout  the  pan- 
creas, giving  rise  to  a  symmetrical  enlargement  of  the  gland,  or  it  may  be 
limited  to  one  part,  especially  to  the  head.  In  the  latter  case  the  enlarge- 
ment may  be  such  as  to  suggest  a  tumor  of  the  pancreas.  It  is  not  unlikely 
that  among  the  reported  cases  of  scirrhus  of  the  pancreas  there  are  those  due 
to  fibrous  inflammation,  and  not  to  cancer.  The  increase  in  the  size  of  the 
gland  may  be  as  great  as  one-third  in  all  the  dimensions,  the  weight  being 
doubled.  The  pancreas  may  also  be  diminished  in  size,  on  account  of  the 
shrinkage  of  the  new-formed  fibrous  tissue.  This  change  is  especially  likely 
to  occur  in  chronic  pancreatitis  secondary  to  obstruction  of  the  ducts,  and  in 
those  cases  where  the  increased  fibrous  tissue  is  extended  from  without 
inward. 
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The  color  may  not  diifer  from  the  normal,  or  may  be  more  yellow  or  more 
white  in  individual  instances.  The  consistency  is  increased,  sometimes  to  such 
an  extent  that  the  density  of  the  organ  suggests  that  of  cartilage.  The  sur- 
face is  smooth  or  granular,  and  thickening  and  induration  may  be  found  at 
the  root  of  the  mesentery  and  in  the  vicinity  of  the  suprarenal  capsule  and 
coelic  plexus. 

On  section  the  pancreas  may  present  a  more  homogeneous  appearance  than 
normal,  or  granules  of  various  size  may  be  seen ;  the  projecting  acini  may  be 
distributed  throughout.  These  acini  may  be  opaque-gray  or  opaque-yellow, 
the  latter  in  case  of  associated  degeneration.  The  duct  may  show  no  altera- 
tion of  structure  or  be  indistinct,  or  it  may  be  dilated,  tortuous,  and  ribbed, 
with  corresponding  atrophy  of  the  glandular  structure. 

Klebs  states  that  small  white  streaks  or  spots  may  be  seen  in  the  midst  of  the 
dense  fibrous  tissue,  and  that  a  sort  of  emulsion  is  to  be  squeezed  from  the  spots, 
in  which  a  granular,  amorphous  mass  of  molecules  of  lime  may  be  pi-esent. 
He  has  also  found  clusters  of  radiating  crystals  of  fatty  acids,  evidently  from 
the  atrophy  of  fat-tissue.  The  cheesy  nodules,  as  large  as  peas,  found  by 
Drozda  in  the  fibrous  ])ancreas  from  a  syphilitic  patient,  may  have  been 
gummata, 

Syraptomatology. — There  are  no  characteristic  symptoms  of  fibrous  pan- 
creatitis. As  a  rule,  digestive  disturbances,  deep  epigastric  pain  and  tender- 
ness, progressive  emaciation,  and  debility  are  present. 

The  digestive  disturbances  are  those  usually  attributed  to  gastric  catarrh — 
viz.,  loss  of  appetite,  nausea,  belching,  pyrosis,  a  sense  of  epigastric  fulness 
and  weight.  These  symptoms  may  precede  for  a  long  time  the  .emaciation 
and  debility  which  usually  eventually  occur.  More  rarely  they  may  be  wholly 
wanting.  Vomiting  is  rare,  and  sometimes  bloody,  even  in  the  absence  of 
ulcer  of  the  stomach.  The  bowels  are  irregular,  diarrhoea  being  rather  fre- 
quent. The  stools  may  be  colorless,  are  sometimes  fatty  even  in  the  absence 
of  jaundice.  The  latter  symptom  is  occasionally  present :  it  may  be  transitory 
or  persistent,  for  the  common  bile-duct  is  sometimes  compressed  by  the  con- 
tracted head  of  the  pancreas. 

Epigastric  pain,  deep-seated,  dull,  burning,  or  boring,  is  frequently  com- 
plained of.  The  pain  may  be  paroxysmal,  and,  when  severe,  associated  with 
great  anxiety,  restlessness,  and  attacks  of  faintness.  The  epigastrium,  especi- 
ally on  the  left,  may  be  tender  on  deep  pressure,  and  a  sense  of  resistance,  even 
a  tumor,  has  been  felt,  either  to  the  right  of  the  median  line  or  extending  to 
the  left  and  elongated.  Slowly  progressing  and  moderate  ascites  has  been 
observed,  and  also  a  gradual  enlargement  of  the  spleen. 

A  symptom  which  has  attracted  attention  in  a  number  of  cases  is  glycosuria, 
and  the  disease  has  run  the  course  of  severe  diabetes. 

The  duration  of  chronic  pancreatitis  is  uncertain.  In  some  instances  the 
above-mentioned  symptoms  precede  death  for  a  few  months  only,  while  in 
others  the  course  may  extend  over  a  year  or  two.  When  glycosuria  is  con- 
spicuous, it  may  be  present  four  years  before  death.    The  experiments  on  rab- 
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bits  by  Arnozan  and  Vaillard  show  that  a  fibrous  pancreatitis  from  ligature  of 
i  Wirsung's  duct  may  be  well  advanced  within  fourteen  days  after  the  ligature 

has  been  applied. 

Prognosis. — The  prognosis  of  chronic  pancreatitis  is  necessarily  grave. 
But  little  evidence  can  be  obtained  of  a  favorable  result,  since  the  diagnosis  is 
always  doubtful.  Recovery,  however,  is  not  impossible  or  unlikely,  since  it 
is  well  recognized  that  patients  may  live  for  a  Jong  time  after  being  deprived 
of  a  large  part  of  the  pancreas  by  opei'ation,  sequestration,  and  evacuation, 
by  cystic  degeneration  or  atrophy.  Friedreich  mentions  the  case  of  a  patient 
in  whom  symptoms  which  might  be  attributed  to  chi'onic  pancreatitis  were 
recovered  from. 

Treatment. — The  treatment  would  be  that  for  diabetes  in  the  glycosuria 
cases.  The  digestive  disturbances  would  demand  a  diet  largely  farinaceous, 
and  minced  pancreas  or  pancreatin  might  be  used.  The  latter  are  indicated 
in  all  cases  of  diminished  pancreatic  secretion,  since  Abelmann's  experiments 
showed  that  the  digestion  of  fat  was  promoted  by  their  use  when  the  pancreas 
was  extirpated. 

Pancbeatic  Calculi. 

The  discovery  of  calculi  in  the  pancreas  is  usually  regarded  as  an  anatomi- 
cal curiosity.  At  the  same  time,  they  are  not  infrequently  associated  with  such 
distressing  symptoms  and  serious  lesions  that  they  must  be  considered  as  pos- 
sessing a  high  degree  of  importance  in  pancreatic  pathology. 

Etiology. — The  only  recognized  factors  of  etiological  importance  in  the 
production  of  pancreatic  calculi  are  chronic  inflammation  of  the  duct  and  its 
obstruction.  The  existence  of  the  former  is  inferred  from  the  resemblance  of 
the  contents  of  the  dilated  duct  to  those  frequently  found  in  retained  inflam- 
matory products  in  mucous  canals.  The  frequent  association  of  obstruction 
■  of  the  duct  and  calculi  admits  of  a  two-fold  explanation.  The  calculus  is 
always  found  in  a  dilated  duct,  but  a  dilated  duct  does  not  always  contain  a 
calculus.  Although  the  obstruction  to  the  escape  of  the  pancreatic  secretion 
may  be  the  result  of  an  impacted  or  incarcerated  calculus,  it  may  be  dependent 
on  causes  outside  the  duct,  as  a  fibrous  pancreatitis,  a  pancreatic  or  other  tumor, 
or  a  pathological  process  producing  compression  or  traction.  In  the  secretion 
thus  retained  in  the  cavity  salts  may  be  precipitated. 

Morbid  Anatomy. — The  calculi  are  composed  cliiefly  of  carbonate  of  lime, 
usually  with  more  or  less  phosphate  of  lime,  and  may  be  found  in  any  part 
of  the  pancreas,  more  frequently  lying  in  the  main  duct  alone  or  in  it  and  its 
branches.  There  may  be  but  one,  or  upward  of  a  hundred  may  be  present. 
■  The  lime-salts  may  be  present  as  a  mortar-like  material,  or  concretions  may 
exist,  varying  in  size  from  grains  of  sand  up  to  masses  as  large  as  walnuts. 

The  s]iape  of  the  smaller  calculi  is  often  round ;  the  larger  calculi  are 
elongated,  perhaps  oval.  They  are  not  infrequently  branched,  and  the  surface, 
though  perhaps  smooth,  is  not  rarely  rough,  even  spinous.  They  have  been 
compared  to  a  piece  of  coral  in  virtue  of  the  shape  and  character  of  the  surface. 
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The  color  is  usually  either  white  or  grayish-white.  They  are  generally  asso- 
ciated with  various  lesions  of  the  pancreas,  which,  in  part  at  least,  may  be 
considered  as  the  result  of  their  presence,  in  part  as  a  co-effect  of  the  common 
cause.  The  alterations  usually  found  are  dilatations  of  the  duct,  pancreatic 
abscess,  chronic  fibrous  pancreatitis,  atrophy,  and  rarely  fistulge  of  the  pan- 
creas extending  into  the  stomach,  duodenum,  or  peritoneal  cavity. 

Dilatation  of  the  duct  presents  itself  in  a  variety  of  ways,  according  to  the 
seat  and  degree.  If  the  smaller  branches  are  dilated,  they  may  project  above 
the  surface  of  the  pancreas  as  rounded  granules  filled  with  a  greasy  pap,  in 
which  fat-drops,  cholesterin  crystals,  and  molecular  lime  may  be  present. 
The  surrounding  gland-tissue  is  atrophied  ;  the  fat-tissue  may  be  increased  or 
diminished.  Klebs  has  applied  the  term  "  pancreatic  acne  "  to  this  condition. 
The  dilatation  may  affect  chiefly  the  main  duct,  which  becomes  widened  and 
tortuous,  perhaps  as  large  as  the  finger.  The  primary  branches  may  be  dilated, 
and  the  wall  may  present  a  series  of  valve-like  projections.  The  fluid  con- 
tents of  the  dilated  ducts  may  resemble  an  emulsion  of  chalk,  and  the  calculi 
may  appear  to  be  attached  to  the  wall  from  their  continuance  into  the  smaller 
ducts.  To  this  condition  Virchow  has  applied  the  term  "  ranula  pancreatica." 
Still  greater  degrees  of  dilatation  produce  the  cyst  of  the  pancreas. 

The  recorded  cases  of  abscess  of  the  pancreas  in  connection  with  calculi  are 
open  to  doubt.  They  appear  to  represent  localized  dilatation  of  the  duct,  with 
agglomerated  calculi  and  puriform  contents,  but  do  not  give  evidence  of  a  wall 
of  granulation-tissue.  At  the  same  time,  a  progressive  destruction  of  tissue 
may  occur  with  the  presence  of  the  calculus,  as  is  shown  by  the  perforation  of 
the  pancreatic  wall  and  the  discharge  of  calculi  into  the  duodenum  or  stomach, 
with  the  establishment  of  a  gastro-pancreatic  or  pancreatico-duodenal  fistula.  A 
fatal  peritonitis  from  perforation  into  the  peritoneal  cavity  has  also  thus  arisen. 
The  association  of  chronic  fibrous  pancreatitis  and  calculi  is  common.  The 
pancreas  is  usually  ati'ophied  from  the  shrinkage  of  the  new-formed  ibrous 
tissue,  although  atrophy  of  the  pancreas  in  connection  with  the  calculus  may 
occur  without  a  marked  increase  of  fibrous  tissue.  In  rare  instances  pancre- 
atic calculi  are  associated  with  cancer  of  the  pancreas. 

Symptomatology. — Calculi  may  be  present  in  the  pancreas  without  giv- 
ing rise  to  any  symptoms  attributable  to  their  presence,  or  they  may  be  asso- 
ciated with  the  severest  symptoms.  When  the  latter  occur,  it  is  in  general 
questionable  whether  they  are  due  to  the  concretions  or  whether  they  and  the 
concretions  are  not  due  to  a  common  cause. 

Most  frequent  among  the  early  symptoms  connected  with  calculi  are  those 
of  disturbed  gastric  and  gastro-duodenal  digestion.  In  the  majority  of 
instances  they  run  their  course  without  the  involvement  of  the  pancreas. 
In  most  cases  there  are  no  especial  symptoms  to  indicate  when  the  pancreas  is 
affected.  On  the  other  hand,  the  occurrence  of  deep-seated  pain,  in  the  region 
of  the  pancreas,  and  rarer  paroxysmal  attacks  of  intense  pains  resembling  those 
of  biliary  colic,  have  been  connected  with  the  calculus.  The  paroxysmal  attacks 
are  due  to  the  presence  of  the  calculus  near  the  outlet  of  the  pancreatic  duct, 
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and  may  be  associated  with  jaundice  from  resulting  pressure  on  the  outside 
of  the  common  duct.  Furthermore,  biliary  calculi  are  not  rarely  associated 
with  pancreatic  calculi.  Although  paroxysmal  pain  is  likely  to  be  a  symp- 
tom in  some  cases  of  pancreatic  calculi,  it  has  no  value  in  differentiating 
such  cases  from  those  of  oi'dinary  hepatic  colic  due  to  gall-stones  in  the 
common  duct. 

Symptoms  of  greater  value  in  the  history  of  pancreatic  calculi  are  the  pro- 
gressive, sometimes  extreme,  emaciation  and  debility  not  infrequently  observed. 
When  these  are  associated  with  fatty  stools  and  glycosuria,  and  in  the  ab- 
sence of  jaundice,  pancreatic  disease  is  directly  suggested.  Its  calculous  nature 
is  to  be  suspected  when  constant  or  paroxysmal  attacks  of  pain  are  associated. 
The  latter  eventually  cease,  perhaps  to  be  followed  by  the  development  of  a 
cystic  tumor  in  the  epigastrium.  When  a  calculous  pancreatitis  is  associated 
with  diabetes,  excessive  appetite  and  thirst  become  conspicuous  symptoms.  The 
duration  is  essentially  chronic,  extending  over  a  period  of  years.  The  fatal 
termination  may  be  sudden,  as  in  case  of  perforation. 

Diagnosis. — A  diagnosis  of  pancreatic  calculus  might  be  made,  provided 
paroxysmal  attacks  of  pain,  simulating  biliary  colic,  are  associated  with  progres- 
sive extreme  emaciation  and  debility,  glycosuria,  and  absence  of  jaundice. 

Prognosis. — The  outlook  in  cases  of  pancreatic  calculi  is  always  uncertain, 
and  is  essentially  that  of  the  associated  lesion.  It  therefore  corresponds  to 
that  of  chronic  pancreatitis,  pancreatic  cysts,  and  pancreatic  diabetes. 

Cysts  op  the  Pancreas. 

This  term,  originally  applied  to  a  lesion  rarely  recognized  as  an  anatomical 
curiosity,  and  considered  to  be  due  to  the  dilatation  of  Wirsung's  duct,  has 
been  extended,  especially  in  the  past  decade,  to  include  a  number  of  lesions 
characterized  by  the  accumulation  of  fluid  in  the  region  occupied  bv  the  lesser 
omental  cavity.  A  study  of  the  cases  thus  recorded  has  led  to  the  conclusion 
that  the  term  is  often  used  on  insufficient  evidence,  and  that  a  variety  of  cysts 
of  the  pancreas  other  than  those  from  dilatation  of  the  duct  of  Wirsung  may 
occur. 

Etiology. — Typical  cases  of  pancreatic  cyst  may  originate  from  dilatation 
of  Wirsung's  duct.  Such  dilatation  may  result  from  an  obstruction  of  its  out- 
let by  tumor  or  stricture  or  valvular  folds,  and  by  the  impaction  of  calculi. 
Cysts  of  small  or  large  size  may  thus  arise,  and  the  latter  may  eventually 
produce  serious  disturbances.  The  dilatation  may  affect  smaller  branches  of 
the  main  duct,  and  single  or  multiple  cysts  varying  in  size,  the  latter  event- 
ually becoming  confluent,  may  thus  arise.  Rare  instances  of  pancreatic  cyst 
are  to  be  found  where  the  structure  of  the  wall  is  suggestive  of  a  cystoma, 
analogous  to  the  ovarian  cystoma. 

The  history  of  many  recorded  cysts  of  the  pancreas  is  suggestive  that  the 
extension  of  an  inflammatory  process  from  the  duodenum  into  the  duct  of 
Wirsung  may  lead  to  the  obstruction  of  the  latter,  and  thus  result  in  a 
retention-cyst. 
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Traumatism  plays  an  important  part  in  the  origin  of  circumscribed  accu- 
mulations of  fluid  in  the  region  of  the  pancreas,  although  these  accumulations 
may  prove  to  be  rather  the  result  of  an  encysted  peritonitis  of  the  omental 
bursa  than  a  cyst  within  the  pancreas.  Such  peritonitis  may  represent  the 
extension  from  the  pancreas  of  an  acute  inflammatory  process  to  its  peritoneal 
covering,  which  is  the  posterior  wall  of  the  lesser  omental  cavity. 

Cysts  of  the  pancreas  occur  with  nearly  the  same  frequency  in  men  as  in 
women.  If  all  the  accumulations  of  fluid  near  the  pancreas  were  included 
among  the  cysts  of  this  organ,  the  frequency  would  be  found  greater  in 
men. 

The  affection  is  one  of  adult  life,  being  equally  common  in  the  decades 
from  thirty  to  forty  and  from  forty  to  fifty  years.  It  is  about  half  as  fre- 
quent between  twenty  and  thirty  and  between  fifty  and  sixty  years. 

The  possibility  that  a  pancreatic  cyst  may  be  of  congenital  origin  is  sug- 
gested by  Richardson's  case  of  the  extirpation  of  a  cyst  containing  seven 
pounds  of  sligtly  opaque  fluid  from  a  child  of  fourteen  months.  The  tumor 
was  present  at  birth,  and  was  attached  to  the  tail  of  the  pancreas,  which  was 
spread  over  the  cyst-wall ;  in  the  latter  pancreatic  tissue  was  present. 

Morbid  Anatomy. — Cysts  of  the  pancreas  may  be  divided  into  monocysts 
and  polycysts,  and  may  arise  within  the  head,  body,  or  tail  of  the  gland.  They 
are  globular,  may  reach  the  size  of  a  pregnant  uterus  at  full  term,  and  have  a 
smooth  or  trabeculated  wall,  not  infrequently  with  circumscribed  thickened  por- 
tions forming  slightly  elevated  patches.  Secondary  cysts  may  be  found  to 
communicate' with  the  main  cyst,  and  papillary  excrescence  may  project  from 
its  interior.  The  lining-membrane  is  smooth  and  thin  and  covered  with 
stunted  cylindrical  epithelium.  In  typical  cases  from  dilatation  the  duct  may 
be  traced  from  the  duodenum  into  the  cavity  of  the  cyst,  and  from  the  tail 
into  the  same  cavity.  At  times  the  duodenal  end  of  the  duct  is  obliterated  in 
the  immediate  vicinity  of  the  cyst-wall. 

The  contents  of  the  largest  cysts  may  be  as  great  as  fourteen  quarts,  and 
are  either  a  more  or  less  viscid  or  watery  alkaline  fluid  of  a  grayish  color, 
slightly  opaque,  with  a  specific  gravity  of  1010-1024.  On  microscopic 
examination  of  the  fluid,  leucocytes,  fatty  degenerated  epithelial  cells,  free 
fat,  cholesterin,  and  acicular  crystals  may  be  found.  This  fluid  usually 
presents  some  or  all  of  the  characteristics  of  pancreatic  juice — viz.,  the  power 
to  emulsify  fat,  to  transform  starch  into  .glucose,  and  to  digest  albumin  and 
fibrin.  The  last  quality  is  often  lacking ;  the  first  two  are  usually  present. 
These  physiological  reactions,  however,  are  not  suflicient  to  characterize  the 
fluid  as  pancreatic.  Von  Jaksch  and  Boas  claim  that  other  fluids  may  pos- 
sess diastasic  and  emulsifying  qualities,  while  the  peptonizing  property  may 
be  absent  or  so  slight  that  large  quantities  of  fluid  may  be  necessaiy  to  deter- 
mine its  presence.  The  older  the  cyst  the  less  likely  is  the  fluid  to  present  all 
the  above  reactions. 

Conspicuous  attention  has  been  called  to  the  presence  of  blood  in  the  con- 
tents as  evidence  of  the  pancreatic  origin  of  the  cyst.    In  most  of  the  cases 
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of  so-called  pancreatic  cysts  of  traumatic  origin  fresh  and  decolorized  blood- 
corpuscles,  and  flakes  of  blood-pigment  or  masses  of  blood-clot  have  been 
found.  The  tendency  of  jiancreatic  lesions  to  become  hsemorrhagic  is  well 
recognized,  but  the  presence  of  blood  in  cysts  in  the  vicinity  of  the  pancreas 
is  more  likely  to  occur  when  the  pancreatic  duct  is  not  dilated  than  when  such 
is  the  case. 

Typical  pancreatic  cysts  may  be  found  without  hsemorrhagic  contents,  and 
blood  has  been  frequently  found  in  circumscribed  collections  of  fluid  in  the 
vicinity  of  the  pancreas  whose  walls  have  no  continuity  of  structure  with  this 
organ.    Blood  in  the  fluid  is  therefore  of  little  or  no  diagnostic  importance. 

Multiple  cysts  of  the  pancreas  may  occur  as  retention-cysts — e.  g.  tlie  cases 
reported  by  K^ebs,  Kuhnast,  Martin,  and  Gussenbauer — or  as  cystomata,  as 
reported  by  Salzer  and  Hartmann.  In  Kuhnast's  case  the  body  of  the  pan- 
creas was  made  up  of  cysts,  one  as  large  as  a  medium-sized  apple ;  all  the  cysts 
were  filled  with  blood  in  all  stages  of  transformation,  and  the  dilated  pancreatic 
duct  was  to  be  traced  here  and  there  between  the  cysts.  In  Martin's  case 
the  tumor  was  of  sixteen  years'  dui'ation,  and  held  fifteen  litres  of  fluid.  A 
portion  of  the  wall  contained  large  and  small  cysts,  from  the  size  of  a  hazel- 
nut to  that  of  a  goose-egg.  Their  contents  were  either  a  thick  brown  fluid  or 
blood,  in  part  fresh,  or  detritus.  The  duct  was  not  found.  In  Gussenbauer's 
case  the  left  half  of  the  body  and  the  tail  of  the  pancreas  were  replaced  by  a 
collection  of  cysts,  the  largest  of  the  size  of  a  hen's  egg,  and  containing  a  clear, 
slightly  viscid  fluid.    The  duct  was  open  from  the  duodenum  to  the  cyst. 

On  the  border-line  between  the  multiple  retention-cysts  and  the  cystomata 
are  the  cases  reported  by  Riedel  and  Salzer.  In  Riedel's  case  the  cyst  was 
of  nine  years'  duration,  and  contained  ten  litres  of  brown  fluid.  Four  days 
after  extirpation  of  the  main  cyst  the  patient  died,  and  a  small  part  of  the 
otherwise  intact  pancreas  was  found  tied  very  carefully  with  catgut.  The 
head  of  the  gland  was  easily  recognized,  but  the  body  was  lost  in  the  wall  of 
the  cyst,  the  tail  not  being  recognized.  There  were  adenoid  projections  from 
the  wall  of  the  cyst.  These  globular  cavities,  lined  with  cylindrical  epithe- 
lium, communicated  with  the  cavity  of  the  cyst,  and  were  lined  with  papillary 
elevations,  as  in  the  ovarian  cystomata.  In  Salzer's  case  there  were  connected 
with  the  cyst-wall  two  flat  globular  masses  as  large  as  a  hen's  egg,  with  a 
lobulated  surface.  On  section  they  were  found  to  be  composed  of  cystic 
spaces  filled  with  thick,  slimy,  grayish-white  contents. 

The  possibility  that  the  cystomata  of  the  pancreas  may  be  of  a  malignant 
character  is  suggested  by  the  case  reported  by  Hartmann.  The  tumor  was  of 
three  months'  duration  and  contained  two  hundred  grammes  of  a  brown  fluid 
resembling  chocolate.  The  patient  died  five  weeks  after  the  operation,  and  the 
entire  body  and  tail  of  the  pancreas  were  transformed  into  a  mass  of  cysts 
between  which  the  duct  was  to  be  traced.  The  cysts  contained  a  viscid  gray 
fluid.  They  were  called  cystic  epithelioma  by  Gilbert,  who  found  a  new 
formation  of  glandular  culs-de-sac,  with  cystic  dilatation,  as  in  cystic  epithe- 
lioma of  the  breast.    Cancerous  nodules  were  found  in  the  liver. 
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As  the  pancreatic  cyst,  whatever  may  be  its  origin,  enlarges,  it  tends  to 
form  a  large  main  cyst,  which  pushes  toward  the  stomach  and  thus  chiefly  lies 
in  the  lesser  omental  cavity.  It  may  cause  atrophy  of  the  greater  part  of  the 
pancreas,  or  it  may  project  from  the  gland  as  a  pedunculated  tumor.  Its 
anterior  surface  may  become  fused  with  the  posterior  wall  of  the  stomach, 
thus  rendering  extirpation  difficult  if  not  impossible.  It  may  rupture  into 
the  omental  cavity  or  into  the  general  peritoneal  cavity  or  into  the  interior  of 
the  stomach.  The  rupture  of  a  small  cyst  into  the  lesser  omental  cavity  may 
lead  to  a  peritonitis  of  this  sac,  in  which  case,  as  the  tumor  projects  toward  the 
stomach,  the  latter  organ  is  usually  found  overlying  the  upper  portion  of  the 
same.  More  rarely  the  tumor  may  project  above  the  stomach,  the  latter 
being  displaced  downward.  The  transverse  colon  may  cross  the  cyst  in  front, 
or  be  displaced  downward  and  be  behind  the  symphysis  in  the  case  of  a  large 
tumor.  The  tumor  lies  more  to  the  left  side  of  the  median  line  when  it 
arises  from  the  tail  of  the  pancreas,  or  it  may  project  so  far  to  the  right  as  to 
be  mistaken  for  a  distended  gall-bladder.  As  it  increases  in  size  it  may  be 
limited  to  the  upper  abdomen,  usually  the  greater  portion  of  its  bulk  being 
found  in  the  left  hypochondriac  and  umbilical  regions,  or  it  may  extend  across 
the  median  line  and  fill  the  entire  front  of  the  abdomen  as  far  as  the  brim  of 
the  pelvis.  The  inflammatory  contents  are  likely  to  be  mixed  with  pancreatic 
fluid,  and  may  partake  of  its  properties. 

Ssmiptomatology. — There  may  be  no  symptoms  preceding  the  appearance 
of  the  tumor,  or  none  due  to  its  presence  until  it  has  attained  a  large  size.  The 
tumor  may  be  accidentally  discovered  in  a  person  in  good  health,  or  after  child- 
birth or  convalescence  from  typhoid.  Usually  the  patient  suffers  from  attacks 
of  pain  in  the  upper  abdomen,  which  may  radiate  from  the  vicinity  of  the  ensi- 
form  cartilage  downward  or  to  one  side  or  the  other,  often  to  the  left.  More 
rarely  the  pain  may  shoot  into  the  left  shoulder  or  into  the  left  half  of  the 
face.  These  attacks  of  pain  may  be  sudden  and  severe,  with  symptoms  of 
collapse.  They  may  last  for  hours,  days,  or  weeks,  and  may  be  continued  at 
more  or  less  frequent  intervals  for  a  period  of  years  before  the  appearance  of 
the  tumor.  Again,  the  tumor  may  be  noticed  within  a  period  of  three  weeks 
after  an  attack  of  sudden  pain  and  vomiting.  The  attacks  of  pain  may  occur 
unexpectedly  or  they  may  follow  an  error  in  diet ;  they  may  be  accompanied 
by  vomiting,  belching,  diarrhoea,  or  constipation  ;  and  there  may  be  a  sensa- 
tion of  epigastric  fulness  or  tenderness,  or  of  both.  Jaundice  may  follow  the 
attacks  of  pain,  and  intestinal  hfemorrhage  has  been  stated  to  have  occurred  at 
intervals  preceding  the  appearance  of  the  tumor.  The  appetite  may  be  unaf- 
fected, diminished,  or  voracious.  There  may  be  little  or  no  disturbance  of  nu- 
trition or  strength,  or  the  patient  may  become  emaciated  and  debilitated. 

With  the  appearance  of  the  tumor  the  symptoms  usually  become  more 
serious.  The  pain  and  digestive  disturbances  are  more  constant,  and  symp- 
toms suggestive  of  intestinal  obstruction  may  be  present.  The  larger  the 
tumor  the  more  pronounced  is  the  emaciation  and  weakness,  the  patient 
sometimes  being  unable  to  make  any  active  exertion.    The  pressure  of  the 
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tumor  then  gives  rise  to  dyspnoea  and  oedema.  The  urine  rarely  contains 
sugar  or  albumin  and  the  stools  are  rarely  fatty.  An  excess  of  undigested 
muscular  fibres  has  sometimes  been  found  in  the  faeces. 

The  tumor  is  the  most  important  clinical  characteristic  of  the  pancreatic  cyst. 
It  lies  in  or  near  the  epigastrium,  and  causes  protrusion,  at  first,  of  the  upper 
jiart  of  the  abdomen.  It  usually  appears  in  the  left  hypochondriura,  between 
the  costal  cartilages  and  the  median  line ;  more  rarely  it  is  felt  in  the  vicinity 
of  the  navel.  It  is  globular,  resistant,  not  elastic,  smooth,  usually  changing  its 
position  somewhat  with  the  movements  of  the  diaphragm,  and  possessing  a 
slight  degree  of  lateral  motion.  It  often  transmits  the  pulsation  of  the  aorta, 
but  has  no  expansile  pulsation.  When  deep-seated  it  gives  no  sense  of  fluc- 
tuation, but  as  it  nears  the  surface  a  wave  is  readily  transmitted.  It  is  dull  on 
percussion,  and  on  auscultation  a  systolic  souffle  has  been  heard,  transmitted 
from  the  underlying  and  compressed  aorta. 

According  to  its  size,  its  boundaries  will  vary.  It  is  usually  recognized 
before  its  lower  border  extends  beyonol  the  umbilical  line,  but  it  has  been 
known  to  extend  from  the  ensiform  cartilage  to  the  pubic  symphysis  and 
into  each  flank. 

The  smaller  the  tumor  the  more  likely  is  it  to  suggest  a  solid  growth,  as  it 
is  deep-seated  and  the  fluid  is  often  under  great  tension,  spurting  several  feet 
when  a  trocar  is  forced  through  its  wall.  Its  relation  to  the  stomach  should 
be  appreciated,  since  the  cyst  has  been  punctured  through  the  overlying  stomach 
in  more  than  one  instance. 

Course  and  Duration. — Cysts  of  the  pancreas  are  usually  of  slow  growth, 
in  one  case  the  condition  having  been  present  for  twenty  years.  They  may 
remain  at  a  standstill  for  a  period  of  years — eight  in  one  instance — and  may 
then  increase  much  in  size  within  a  few  months.  They  are  stated  to  have 
attained  their  maximum  size  within  a  fortnight,  and  in  a  single  case  to  have 
suddenly  become  as  large  as  a  child's  head.  So  sudden  a  method  of  enlarge- 
ment is  suggestive  of  haemorrhage  into  the  cyst. 

The  reported  cases  of  the  traumatic  variety  of  pancreatic  cysts  almost 
invariably  lack  the  kind  of  evidence  which  enables  the  diagnosis  to  be 
unquestioned.  In  no  such  instance  has  a  cyst  been  extirpated.  In  the  case 
reported  by  Lloyd,  an  enormous  encysted  hsematoma  was  found  behind 
the  stomach  and  removable  with  it.  It  appeai-ed  as  if  the  blood  had  become 
encysted  between  the  posterior  peritoneal  coat  of  the  stomach  and  the  peri- 
toneal covering  of  the  pancreas.  Lloyd  calls  attention  to  the  probability 
of  the  traumatic  cases  of  so-called  pancreatic  cyst  being  effusions  into  the 
lesser  omental  cavity  and  not  cysts  of  the  pancreas.  Their  probable  rela- 
tion to  acute  pancreatitis  has  already  been  mentioned.  In  a  second  fatal 
case  reported  by  Le  Dentu  the  description  of  the  appearance  is  insufficient 
to  aid  in  the  solution  of  the  question. 

Diagnosis. — The  diagnosis  of  a  pancreatic  cyst  is  based  upon  the  presence 
of  a  smooth,  round  globular  tumor  first  appearing  in  the  epigastritnn  or  left 
hypochondrinm,  usually  separated  from  the  liver  and  spleen  by  a  resonant  zone, 
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gradually  inci'easing  in  size,  slightly  movable,  especially  in  a  vertical  direc- 
tion. Inflation  of  the  stomach  shows  that  the  tumor  lies  behind  and  largely 
below  this  organ.  Aspiration  results  in  the  escape,  under  considerable  pres- 
sure, of  an  alkaline  fluid,  often  more  or  less  blood-stained,  which  usually 
emulsifies  fat,  saccharifies  starch,  more  rarely  peptonizes  albumin.  In  case  of 
permanent  drainage  having  been  established  an  abundant  flow  of  fluid  with 
similar  properties  is  likely  to  continue  for  some  time  after  the  operation,  and 
frequently  corrodes  the  edges  of  the  wound. 

Mistakes  in  diagnosis  have  been  frequent.  Solid  tumors,  as  sarcoma  and 
cancer,  are  readily  eliminated  by  the  results  of  puncture.  Cystic  ovarian  tumors 
are  only  to  be  confounded  with  it  when  the  pancreatic  cyst  has  attained  an 
enormous  size.  The  history  then  becomes  important,  as  showing  the  enlarge- 
ment of  the  abdomen  from  below  upward  in  case  of  the  ovarian  tumor.  The 
intestines  in  the  latter  case  are  not  found  in  front  of  the  lower  portion  of  the 
tumor,  and  the  aspirated  fluid  is  free  from  blood  except  in  the  case  of  a 
twisted  pedicle,  which  is  likely  to  occur  only  in  the  smaller  tumors,  especially 
in  the  dermoid  cysts  of  the  ovary.  Hydronephrosis  of  the  left  kidney  is  more 
limited  to  the  left  side,  extends  lower,  and  the  inflated  descending  colon  lies 
upon  it  or  along  its  inner  edge. 

Dropsy  of  the  gall-bladder  lies  too  far  to  the  right,  and  is  directly  contin- 
uous with  the  liver. 

Aneurism  of  the  abdominal  aorta  is  simulated  by  the  frequently  visible  and 
palpable  pulsation.  The  pulsation  of  the  cyst  is  transmitted,  not  expansile, 
and  disappears  when  the  patient  is  placed  on  the  hands  and  knees. 

The  most  likely  confusion  in  diagnosis  is  between  the  pancreatic  cyst  and  a 
circumscribed  collection  of  fluid  in  the  omental  bursa  or  in  the  mesentery. 
The  latter  may  be  of  pancreatic  origin,  as  an  echinococcus-cyst,  or  may  result 
from  dilated  lymphatics,  as  the  chylous  cyst,  or  may  be  due  to  a  peritonitis 
circumscribed  to  the  omental  bursa,  the  result  of  traumatism,  perforating 
gastric  ulcer,  or  acute  pancreatitis.  The  composition  of  the  fluid  serves  to 
eliminate  an  echinococcus-cyst,  the  rare  chylangioma,  and  a  suppurative  peri- 
tonitis. It  may  be  impossible  to  absolutely  exclude  a  serous  or  sero-hsemor- 
rhagic  peritonitis  of  the  omental  bursa,  and  the  treatment  is  essentially  the 
same. 

Prognosis. — The  pancreatic  cyst  may  last  for  years  without  producing  any 
considerable  disturbance.  When  it  attains  a  considerable  size  it  is  always  a 
source  of  danger,  in  that  it  may  rupture,  compress  the  stomach  and  intes- 
tines, or  interfere  with  the  circulation  and  respiration.  When  a  dilatation  of 
the  duct  of  Wirsung  is  the  cause,  it  is  possible  that  diabetes  may  result,  although 
this  event,  as  well  as  serious  disturbances  of  the  digestive  process  from  a  lack 
of  pancreatic  juice,  are  tmlikely. 

Treatment. — The  treatment  of  the  cyst  is  distinctly  surgical,  either  by 
the  establishment  of  drainage  or  by  extirpation,  the  latter  operation  being  pre- 
ferred when  possible.  Either  operation  usually  results  favorably,  although 
the  fistula  often  remains  open  for  several  months. 
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Cancer  of  the  Pancreas. 

Cancer  of  the  pancreas  is  of  chief  clinical  importance  among  the  neo])lastic 
tumors  of  this  organ.  Lymphoma  and  sarcoma  are  of  rare  occurrence,  are 
productive  of  similar  symptoms  to  those  from  cancer,  while  tuberculosis  and 
the  syphilitic  gumma  are  anatomical  curiosities. 

Etiology. — The  statistics  with  reference  to  the  frequency  of  cancer  of  the 
pancreas  and  its  limitation  as  to  size  and  to  the  age  of  occurrence  are  not 
based  wliolly  on  the  primary  or  secondary  occurrence  of  this  lesion.  Accord- 
ing to  Willigk  and  Lebert,  cancer  of  the  pancreas  occurs  in  about  6  per  cent, 
of  cancers,  and  Segr6  finds  that  rather  more  than  two-thirds^of  the  patients  thus 
aflFeeted  are  males.  It  is  usually  a  disease  of  adult  life,  being  rarely  found  before 
the  age  of  thirty  years,  althougli  a  case  of  cancer  of  the  pancreas  has  been  ob- 
served in  a  child  of  two  years,  and  the  disease  may  be  present  at  birth.  The 
immediate  cause  of  cancer  of  the  pancreas  is  unknown,  and  its  association  with 
pancreatic  calculi  is  rare. 

Morbid  Anatomy. — The  anatomical  varieties  of  cancer  are  the  hard, 
scirrhous,  soft,  encephaloid  or  medullary,  gelatinous,  and  cylindrical-celled. 
The  disease  is  either  primary  or  secondary,  and  involves  any  part  of  the 
gland,  or  the  entire  organ  may  become  diseased.  It  frequently  affects  the  head, 
which  may  be  transformed  into  a  mass  of  tlie  size  of  a  child's  head,  although 
smaller  tumors  are  much  more  common.  The  softer  varieties  may  be  exceed- 
ingly vascular,  and  are  at  times  the  occasion  of  a  fatal  haemorrhage  into  the 
peritoneal  cavity  or  a  serious  bleeeding  into  the  duodenum  or  stomach. 

Extension  of  the  disease  into  adjacent  parts  is  frequent.  The  neighboring 
lymphatic  glands  may  become  cancerous ;  nodules  may  be  found  in  the  liver 
or  spleen.  The  peritoneum  may  become  affected,  and  adhesions  are  frequent 
between  the  diseased  pancreas  and  the  stomach,  colon,  liver,  spleen,  gall-blad- 
der, and  small  intestine.  Those  portions  of  the  pancreas  not  cancerous  may 
present  no  abnormal  a])pearauces,  or  the  entire  gland  may  be  replaced  by  can- 
cerous tissue.  The  frequent  limitation  of  the  disease  to  the  head  of  the  pan- 
creas often  leads  to  obstruction  or  obliteration  of  the  central  end  of  Wirsung's 
duct  or  to  compression  of  the  common  bile-duct.  In  the  latter  case  the  gall- 
bladder may  be  found  dilated  by  a  colorless  fluid. 

Symptomatology. — There  may  be  no  suggestive  symptoms,  and  cancer  be 
found  after  death,  perhaps  sudden,  from  other  causes.  As  a  rule,  symptoms  of 
digestive  disturbances  without  apparent  cause  precede  the  more  characteristic 
signs.  A  loss  of  appetite,  perhaps  an  aversion  to  meat,  a  sense  of  epigastric 
fulness,  belching,  nausea,  and  vomiting  are  frequent.  On  the  other  hand, 
polyphagia,  polydipsia,  and  polyuria  may  be  present.  The  vomitus  may  con- 
tain blood,  especially  in  the  later  stages,  from  ulceration  of  the  surface  of  the 
tumor.  The  stools  may  become  loose  or  irregular  ;  they  may  also  contain 
blood  from  ulceration,  although  more  constantly  quantities  of  undigested 
muscular  fibre  may  be  found  when  meat  is  eaten  and  there  is  no  diar- 
rhoea :   they  are  rarely  fatty.    Pain  is  likely  to  be  complained  of,  and  is, 


998 


DISUASUS  OF  THE  PANCREAS. 


at  times,  spasmodic,  and  may  be  extreme.  It  is  present  either  in  the  epigas- 
trium or  in  the  hypochondria,  especially  in  the  left,  and  may  extend  into  the  back 
or  around  the  waist,  thus  suggesting  a  lumbar  neuralgia.  There  may  be  epigas- 
tric tenderness  as  well  as  pain.  The  patient  is  likely  to  become  weak  and  ema- 
ciated, although  the  loss  of  flesh  and  cachexia  may  be  inconsiderable. 

A  tumor  is  apparent  in  one-half  of  the  cases,  and  may  first  attract  atten- 
tion after  the  removal  of  ascitic  fluid.  The  tumor  is  deep-seated  and  fixed  at 
first;  as  it  enlarges  it  may  be  somewhat  movable,  especially  in  a  vertical 
direction. 

The  tumor  is  more  or  less  rounded,  slightly  lobulated  or  irregular  in  shape, 
usually  dense,  and"  is  likely  to  transmit  the  pulsation  of  the  aorta,  and  may 
cause  a  souffle  to  be  heard,  but  is  without  expansile  pulsation. 

The  tumor  is  the  frequent  cause  of  jaundice  and  ascites,  which  are,  when 
present,  usually  among  the  later  symptoms  of  cancer  of  the  pancreas,  although 
the  former  may  be  of  early  occurrence.  The  jaundice  is  the  result  of  pressure 
upon  the  common  bile-duct,  and,  according  to  Segre,  occurs  in  30  per  cent,  of 
the  cases.  The  jaundice  may  be  preceded  by  chills,  and  usually  persists  till 
death.  It  may  be  associated  with  a  tumor  from  a  distended  gall-bladder. 
The  ascites  is  due  to  the  compression  or  obliteration  of  the  portal  vein,  and 
may  be  accompanied  or  followed  by  anasarca  and  albuminuria.  The  tumor 
of  the  pancreas  may  be  large  enough  to  obstruct  the  duodenum,  in  which  case 
persistent  vomiting  and  pain  have  led  to  the  diagnosis  of  intestinal  obstruction, 
while  dilatation  of  the  stomach  is  a  more  frequent  result. 

There  is  nothing  in  the  stools  characteristic  of  cancer  of  the  pancreas, 
although  the  presence  of  undigested  muscle-fibre  is  suggestive  of  a  perverted 
outflow  of  pancreatic  secretion.  The  urine  is  apt  to  be  albuminous  toward  the 
close  of  life,  but  rarely  contains  sugar,  although  both  glucose  and  maltose 
have  been  found.  When  the  pancreatic  secretion  does  not  enter  the  bowel, 
the  indican  is  diminished,  andsalol  is  not  decomposed.  Hence  the  urine  is  not 
discolored  when  this  agent  is  used  to  test  the  function  of  the  pancreas. 

Course  and  Duration. — The  course  of  cancer  of  the  pancreas  is  usually 
rapid,  and  the  disease  may  prove  fatal  within  a  few  months  or  even  weeks,  or 
it  may  extend  over  a  year  or  more.  Death  usually  results  from  progressive 
emaciation  and  debility,  but  may  occur  suddenly  from  intraperitoneal  haem- 
orrhage or  pulmonary  embolism. 

Diagnosis. — The  diagnosis  is  dependent  upon  the  presence  of  the  tumor 
and  the  evidence  furnished  by  the  stools  and  urine  of  absent  pancreatic  secre- 
tion. When  small  the  tumor  may  be  found  to  lie  beliind  the  stomach  and 
transverse  colon.  Inflation  of  these  organs  will  then  be  necessary  to  deter- 
mine its  seat.  When  large,  it  may  be  mistaken  for  cancer  of  the  pylorus, 
duodenum,  transverse  colon  or  liver. 

Cancer  of  the  pylorus  is  likely  to  be  more  freely  movable,  associated  with 
a  dilated  stomach,  a  permanent  absence  of  free  hydrochloric  acid,  while  bilious 
vomiting  is  unlikely  to  occur. 

It  may  be  impossible  to  exclude  cancer  of  the  duodenum,  which  is  capable 
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of  producing  the  same  symptoms.  It  is  probable,  however,  that  most  cases 
of  duodenal  cancer  have  extended  to  the  duodenum  from  the  pancreas. 

Cancer  of  the  transverse  colon  is  more  freely  movable,  is  associated  with 
symptoms  of  chronic  intestinal  obstruction,  and  its  relation  to  the  bowel  may 
be  determined  by  rectal  inflation.  Abundant  indican  in  the  urine  favors 
the  diagnosis  of  intestinal  cancer  and  is  opposed  to  that  of  cancer  of  the 
pancreas. 

The  arrest  of  pancreatic  secretion  may  be  due  to  causes  other  than  cancer 
of  the  pancreas.  The  most  conclusive  evidences  of  this  arrest  are  abundant 
undigested  muscular  fibre  in  constipated  stools  after  a  meat  diet,  and  the 
absence  of  carbolic  acid  in  the  urine  when  a  drachm  of  salol  is  taken  in 
divided  doses  during  the  day. 

Prognosis. — Cancer  of  the  pancreas  is  inevitably  fatal.  Death  may  take 
place  within  three  months  after  the  occurrence  of  symptoms.  Jaundice  and 
ascites  are  the  symptoms  which  are  of  especial  prognostic  importance.  Death 
may  follow  the  former  in  four  weeks,  and  the  latter  in  the  course  of  six 
weeks. 

The  treatment  is  symptomatic. 
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of  dysentery,  826 
of  acute  simple  endocarditis,  264 
of  chronic  endocarditis,  280 
of  malignant  endocarditis,  273 
of  exophthalmic  goitre,  387 
of  simple  gastric  ulcer,  761 
of  hypertrophy  of  the  heart,  331 
of  acute  parenchymatous  hepatitis, 
928 

of  fibrous  hepatitis,  937 
of  Hodgkin's  disease,  227 
of  cancer  of  intestines,  836 
of  intussusception,  841 
of  acute  infectious  jaundice,  971 
of  pseudo-membranous  laryngitis,  . 
464 

of  leukaemia,  215 

of  cancer  of  the  liver,  948 

of  chronic  myocarditis,  347 

of  acute  productive  nephritis,  644 

of  chronic   productive  nephritis 

with  exudation,  648 
of  chronic   productive  nephritis 

without  exudation,  651 
of  cancer  of  the  cesophagus,  727 
of  cancer  of  the  pancreas,  997 
of  pancreatic  hremorrhage,  978 
of  pericarditis,  248 
of  tuberculous  peritonitis,  913 
of  acute  sero-fibrinous  pleuri-sy, 

504 
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Age  in  etiology  of  purulent  pleurisy,  516 
of  primary  lobar  pneumonia,  541 
of  polyuria,  122 

of  progressive  pernicious  anaemia, 
202 

of  acute  articular  rheumatism,  151 
of  rheumatic  arthritis,  126 
of  cancer  of  the  stomach,  770 
of  aphthous  stomatitis,  675 
of  thrush,  672 

of  acute  lacunar  tonsillitis,  707 
Age,  influence  of,  in  saccharine  diabetes, 

113 
Ageusia,  692 

Air  as  a  conveyer  of  infection,  33 

Albumin  in  urine,  618 

acetic  ferrocyanide  for,  621 
Esbach's  method  of  estimation  of, 
620 

forms  of,  614  .• 

heat  test  for,  619 

heat  and  nitric-acid  test  for,  633 

nitric-acid  test  for.  Heller's  meth- 
od, 619 

picric-acid  test  for,  620 

potassio-mercuric  iodide  test  for, 
620 

significance  of,  621 
trichhiracetic  test  for,  621 
Albuminuria,  functional,  634 
dietetic,  634 
after  exertion.  635 
paroxysmal  or  cyclic,  634 
simple  persistent,  635 
Albuminuria  in  amyloid  liver,  946 
in  arterio-sclerosis,  408 
in  malignant  endocarditis,  275 
in  exophthalmic  goitre,  389 
in  acute  toxic  gastritis,  740 
in  Hodgkin's  disease,  231 
in  acute  infectious  jaundice,  971 
in  acute  congestion  of  the  kidneys,  636 
in  chronic  congestion  of  the  kidneys, 
636 

in  cystic  kidneys,  668 
in  acute  degeneration  of  the  kidneys, 
637 

in  chronic  degeneration  of  the  kidneys, 
638 

in  leukaemia,  219 

in  acute  exudative  nephritis,  640 

in  acute  productive  nephritis,  645 

in  chronic  productive  nephritis  with 

exudation,  649 
in  chronic  productive  nephritis  without 

exudation,  652 
in  obesity,  95 

in  puerperal  convulsions,  657 
in  saccharine  diabetes,  110 
in  valvular  disease,  307 
Alcohol  in  aneurism,  425 

in  acute  catarrhal  bronchitis,  485 
in  broncho-pneumonia,  566 
in  acute  simple  endocarditis,  271 
in  malignant  endocarditis,  278 
in  dilatation  of  the  heart,  342 


Alcohol  in  fibrous  hepatitis,  942 

in  pseudo-membranous  laryngitis,  468 
in  acute  myocarditis,  346 
in  chronic  myocarditis,  351 
in  pericarditis,  258 
in  acute  peritonitis,  909  • 
in  primary  lobar  pneumonia,  555 
in  valvular  disease,  321 
Alcohol  in  etiology  of  angina  pectoris,  378 
of  arrhythmia,  378 
of  fibrous  hepatitis,  937 
of  chronic  catarrhal  laryngitis,  462 
of  fatty  infiltration  of  the  liver, 
944 

of  obesity,  91 

of  palpitation,  368 

of  chronic  pancreatitis,  987 

in  urine  in  acetonaemia,  114 
Alcoholics,  pneumonia  in,  553 
Alexins  and  immunity,  66 

in  blood-plasma,  186 
Aloes  in  biliary  lithiasis,  102 

in  fibrous  hepatitis,  942 

in  jaundice,  970 
Aloin  in  constipation,  863 
Altitude  in  etiology  of  epistaxis,  455 

of  acute  articular  rheumatism,  150 
Alum  in  dysentery,  835 
Amblyopia  in  polyuria,  123 
Amenorrhcea  in  chlorosis,  198 

in  simple  gastric  ulcer,  765 
Ammonia  in  angina  pectoris,  386 

in  bradycardia,  377 

in  dilatation  of  the  heart,  342 

in  laryngismus  stridulus,  475 

in  valvular  disease,  321 
Ammoniac  in  chronic  bronchitis,  493 
Ammonium  acetate  in  fibrinous  pleurisv, 
525 

carbonate  in  primary  lobar  pneumonia, 
556 

chloride  in  acute  catarrhal  bronchitis, 

485 

in  chronic  bronchitis,  493 
Amoeba  coli,  827,  865 

in  etiology  of  dysentery,  827 
Amoeboid  movement,  absence  of,  in  leuco- 
cytes in  leukaemia,  219 
Amorphous  toxins,  49 
Amphistoma  hominis,  885 
Amyl  nitrite  in  angina  pectoris,  386 

in  asthma,  590 

in  chronic  endocarditis,  350 

in  laryngismus  stridulus,  475 

in  valvular  disease,  321 
Amyloid  degeneration  of  intestines,  856 

in  goitre,  240 

in  gout,  142 
Amyloid  liver.    See  Liver,  amyloid. 
Anadenia,  744 

Anaemia,  general  considerations  on,  195 
progressive  pernicious.    See  Progressive 
pernicious  ancemia. 

Anaemia  in  anchylostomiasis,  883 
in  acute  exudative  nephritis,  641 
in  acute  productive  nephritis,  646 
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Anaemia  in  cancer  of  the  stomach,  776 
in  dilatation  of  the  stomach,  785 
in  valvular  disease,  305 
Ansemic  murmurs,  diagnosis  of,  from  or- 
ganic murmurs,  311 
"Antemic  sclerosis "  in   progressive  per- 
nicious anaemia,  206 
Anaemias,  secondary,  208 
blood  in,  208 
classification  of,  209 
from  haemorrhage,  209 
from  inanition,  210 
toxic,  210 
treatment  of,  210 
Anaesthesia  of  the  mouth,  692 
of  the  pharynx,  716 
of  the  tongue,  692 
Anasarca.    See  (Edema. 
Anchylostomum  duodenale,  881 
Anchovy-sauce  appearance  in  hepatic  ab- 
scess-fluid, 934 
Aneurism,  definition  of,  410 
etiology  of,  410 
morbid  anatomy  of,  411 
varieties  of,  411 
Aneurism  of  abdominal  aorta,  427 
diagnosis  of,  428 
prognosis  of,  428 
sites  of  rupture,  428 
symptomatology  of,  427 
Aneurism  of  heart-valves,  362 
Aneurism  of  the  heart-wall,  360 
diagnosis  of,  362 
morbid  anatomy  of,  361 
prognosis  of  362 
symptomatology  of,  362 
Aneurism  in  malignant  endocarditis,  274 
of  coeliac  axis,  428 
of  coronary  arteries,  427 
of  hepatic  artery,  428 
of  mesenteric  arteries,  429 
of  pulmonary  artery,  425 

prognosis  and  treatment  of, 
426 

of  renal  arteries,  429 
of  splenic  artery,  428 
Aneurism  of  thoracic  aorta,  412 
diagnosis  of,  421 
diagnosis  of  site  of,  422 
physical  signs  of,  416 
prognosis  of,  423 
sites  of  rupture  of,  419 
symptomatology  of,  413 
terminations  of  419 
treatment  of,  423 
Aneurism  of  thoracic  aorta,  diagnosis  of, 
from  mediastinal  tumor,  444 

from  acute  mediastinitis,  437 
from     pulsating  empyema, 

422,  524 
from  solid  tumors,  421 
Aneurismal  goitre,  239 
Angina  ludovici,  696 
Angina  pectoris,  381 

definition  of,  381 
diagnosis  of,  385 


Angina  pectoris,  etiology  of,  381 
pathology  of,  381 
physiology  of,  383 
prognosis  of,  385 
symptomatology  of,  383 
synonyms  of,  381 
treatment  of,  385 
psendo-  or  neurotic  form,  382 
diagnosis  of,  385 
vaso-motor  form,  384 
Angio-sclerosis,  405 
Animals,  goitre  in,  240 
Ankle-clonus  in  rheumatoid  arthritis,  130 
Anorexia  in  acute  infectious  jaundice,  971 
in  fatty  infiltration  of  the  liver,  944 
in  chronic  productive  nephritis  with 

exudation,  649 
in  cancer  of  the  pancreas,  997 
in  progressive  pernicious  anaemia,  203 
in  cancer  of  the  stomach,  772 
Anorexia,  nervous,  757 
Anthrax,   perfect  evidence  of  causative 

micro-organism  of,  23 
Antimonv  in  acute  catarrhal  bronchitis, 
484 

Antiperistalsis  in  dilatation  of  the  stomach, 
785 

Antiperistaltic  unrest,  759 
Antipyrine  in  saccharine  diabetes,  120 
in  gout,  146 

in  fibrinous  pleurisy,  526 

in  sero-fibrinous  pleurisy,  526 

in  polyuria,  125 

in  acute  articular  rheumatism,  170 
Antitoxic  properties  of  blood-plasma,  186 
Antitoxins,  nature  of,  61 
Aorta,  rupture  of  429 

stenosis  of,  429 
Aortic  insufficiency,  290 
congenital,  291 

effect  of,  on  heart-wall  and  cham- 
bers, 291 
murmurs  in,  293 
physical  signs  of,  291 
relative,  in  aneurism  and  dilatation 

of  aorta,  291 
venous  pulse  in,  292 
Aortic  stenosis,  294 

bradycardia  in,  376 
congenital,  294,  398 
effect  of  on  heart-wall  and  cham- 
bers, 294 
murmur  in,  295 
physical  signs  of,  295 
valve  lesions,  sex  in  the  etiology  of,  280 
Aortitis,  acute,  402 

diagnosis  of,  402 
etiology  of,  402 
morbid  anatomy  of,  402 
prognosis  of.  403 
symptomatology  of,  402 
treatment  of,  403 
Aphasia  in  chronic  productive  nephritis 

without  exudation,  653 
Aphonia  in  adductor  paralysis,  478 
in  aneurism  of  thoracic  aorta,  415 
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Aphonia  in  syphilitic  laryngitis,  478 
in  tuberculous  laryngitis,  470 
in  bilateral  recurrent  nerve-paralysis, 
477 

in  pericarditis,  251 

in  pneumothorax,  534 
Aphthte.    See  Stomatitis,  aphthous. 
Apncea  in  laryngismus  stridulus,  474 
Apomorphine  in  acute  catarrhal  bronchitis, 
485 

in  chronic  bronchitis,  493 
Apoplectiform  attacks  in  saccharine  dia- 
betes, 112 
Appendicitis,  819 

course  of,  821 

definition  of,  819 

diagnosis  of,  822 

etiology  of,  819 

pathology  of,  820 

physical  signs  of,  821 

prognosis  of,  822 

recurrence  in,  823 

surgical  interference  in,  823 

symptomatology  of,  821 

treatment  of,  823 
Appendicitis,  diagnosis  of,  from  intestinal 
obstruction,  822 
from  perinephritic  abscess,  822 
from  typhlitis,  822 
Aristol  in  tuberculous  laryngitis,  472 
Arrhythmia,  377 

definition  of,  377 

diagnosis  of,  381 

etiology  of,  377 

prognosis  of,  381 

symptomatology  of,  378 

synonyms  of,  377 

treatment  of,  381 

varieties  of,  378 
Arrhythmia  in  acute  myocarditis,  345 

in  chronic  myocarditis,  348 
Arsenic  in  Addison's  disease,  238 

in  progressive  pernicious  anaemia,  207 

in  secondary  anfemia,  211 

in  rheumatoid  arthritis,  133 

in  autumnal  catarrh,  455 

in  saccharine  diabetes,  120 

in  chronic  diarrlioea  in  children,  817 

in  nervous  dyspepsia,  753 

in  chronic  enteritis,  807 

in  gastralgia,  755 

in  chronic  gastritis,  750 

in  gout,  147 

in  Hodgkin's  disease,  232 
in  leuksemia,  225 
in  leukoplasia  oris,  687 
in  myxoedema,  245 
in  polyuria,  125 
in  simple  gastric  ulcer,  769 
in  valvular  disease,  317 
Arterio-sclerosis,  403 

changes  in,  associated,  406 
definition  of,  403 
diagnosis  of,  409 
etiology  of,  403 
morbid  anatomy  of,  404 


Arterio-sclerosis,  order  of  involvement  of 
vessels,  405 
prognosis  of,  409 
symptomatology  of,  406 

in  cardio-vascular  type,  406 
in  cerebral  type,  408 
in  vaso-renal  type,  408 
synonyms  of,  403 
treatment  of,  409 
Arterio-venous  aneurism,  411 
Arthritic  diathesis,  definition  of,  72 

recognition  of  retardation  of  pro- 
cesses of  nutrition  in,  72 
diseases,  list  of,  72 
hseuKjptysis,  592 
Arthrospores,  6 

Artificial  feeding  in  rickets,  82 

respiration  in  laryngismus  stridulus, 
475 

Asafoetida  in  mucous  colitis,  819 

in  tacliycardia,  374 
Ascaris  lumbricoides,  877 

maritima,  880 

mystax,  880 
Ascites,  892 

diagnosis  of,  895 

etiology  of,  892 

morbid  anatomy  of,  892 

prognosis  of,  896 

symptomatology  of,  894 

treatment  of,  897 
Ascites,  diagnosis  of,  from  parovarian  cyst, 
895 

from  tuberculous  peritonitis,  896 
from  dilatation  of  the  stomach,  896 
Ascites,  cancerous,  917 
Ascites  in  aneurism  of  thoracic  aorta,  416 
in  fibrous  hepatitis,  939 
in  suppurative  hepatitis,  934 
in  Hodgkin's  disease,  231 
in  leukaemia,  216 
in  cancer  of  the  liver,  949 
in  passive  congestion  of  liver,  925 
in  echinococcus  of  the  liver,  952 
in  cancer  of  the  pancreas,  998 
in  chronic  pancreatitis,  988 
in  chronic  peritonitis,  911 
in  tuberculous  peritonitis,  914 
in  valvular  disease,  306 
Ascitic  fluid,  characters  of,  893 
adipose,  894 
chylous,  894 

estimation  of  albumin  in,  893 
Ascococci,  2 

Aspiration,  method  of  performing,  529 
Aspiration  in  hsemothorax,  539 

in  suppurative  hepatitis,  935 

in  hydrothorax,  538 

in  echinococcus  of  the  liver,  953 

in  pleurisy  with  effusion,  527 

in  pneumothorax,  537 
Asthenia  in  Addison's  disease,  236 
Asthma,  588 

definition  of,  588 

etiology  of,  588 

morbid  anatomy  of,  589 
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Asthma,  symptomatology  of,  589 

treatment  of,  590 
Asthma,  cardiac,  302 
Asthma,  rheumatic,  180 
Asthmatic  attacks  in  aneurism  of  thoracic 
aorta,  415 
in  arterio-sclerosis,  408 
in  vesicular  emphysema,  596 
Atelectasis  in  broncho-pneumonia,  562 
Atheroma.    See  Arterin-aclcrosis. 
Atony  of  the  stomach,  758 
Atrophy  in  rheumatoid  arthritis,  130 

of  the  gastric  mucous  membrane,  793 
in  muscular  rheumatism,  177 
of  the  tongue,  692 
Atropine  in  angina  pectoris,  386 
in  exophthalmic  goitre,  390 
in  ptyalism,  696 
in  tachycardia,  374 
in  valvular  disease,  321 
Auto-infection,  38 
Autumnal  catarrh,  452 

definition  of  452 
etiology  of,  452 
prognosis  of,  454 
symptomatology  of,  454 
synonyms  of,  452 
treatment  of,  454 
Avenoliths,  844,  848 

BACCELLI'S  sign  in  purulent  pleurisy, 
518 

Bacillus  in  sputum  in  acute  miliary  tuber- 
culosis of  the  lungs,  571 
in  chronic  miliary  tuberculosis  of 

the  lungs,  575 
in  acute  tubercular  phthisis,  580 
of  tuberculosis  in  urine,  629 
Bacteria,  biology  of,  general,  1 
activities  of,  useful,  8 
denitrifying,  8 
fermentative,  8 
nitrifying.  8 
thiogenic,  8 
aerogenic,  10 
agencies  injurious  to,  13 

atmospheric  pressure,  15 
bacterial  antagonists,  13 
bacterial  products,  13 
cold,  15 
dryness,  13 
electricity,  15 
heat,  dry  and  moist,  15 
improper  food,  13 
living  cells,  14 
sunlight,  14 
vibration,  15 
attenuation  of  virulence  of,  17 
agents  producing,  17 
cell-membrane  of  2 
chemical  composition  of,  2 
chemotaxis  in,  15 
chromogenic,  10 
classificatipn  of  2 
of  bacilli,  3 

Clostridium,  4 


Bacteria,  classification  of  bacilli :  lepto- 
thrix,  4 
strepto-bacilli,  4 
of  cocci,  2 

ascococci,  2 
diplococci,  2 
merismopedia,  2 
sarcina,  2 
streptococci,  2 
toruhi,  2 
of  spirilla,  4 

spirochfete,  4 
vibrios,  4 
of  zoogloea,  6 
principles  of,  6 
differentiation  of  18  ♦ 

essential  points  to  observe  in,  19 
distribution  of,  11 
in  the  air,  11 
in  the  animal  body,  12 
in  the  ground,  1 1 
in  water,  12 
enzyme-producing,  9 
exaltation  of  virulence  of,  17 
flagelliE  of,  5 
food  of,  7 

involution  forms  of,  4 
modification  of  characters  of,  15 

of  agents  producing,  16 
motility  of,  5 
nucleus  of,  2 

reaction  of  media  for  growth,  7 
relations  to  oxygen,  8 
photogenic,  10 
products  of,  toxic,  46 

chemical  composition  of,  49 

in  the  etiology  of  infection,  55 

injection  of,  55 

of  bacterio-protein,  50 

of  diphtheria  bacillus,  52 

of  ptomaines,  48 

of  toxalbumins,  48 

of  tuberculin,  53 

inoculation  of  cholera  bacillus 
cultures,  53 

inoculation  of  diphtheria  ba- 
cillus ptomaines,  52 

inoculation  of  tetanus  bacillus 
ptomaines.  51 

inoculation  of  tuberculin,  53 
putrefactive,  9 

spontaneous  variations  of,  18 

spores  of,  5 

arthrospores,  6 

temperature  limits  for  growth,  7 
Bacteria  in  fat-necrosis,  985 

in  hemorrhagic  pancreatitis,  980 
Bacteria-protein,  50 
Balantidium  coli,  866 

Barrel-shaped  chest  in  vesicular  emphysema, 
595 

Basedow's  disease.  See  Exophthalmic  goitre. 
Basophiles  in  leukjemia,  218 
Basophilic  granules  in  blood,  193 
Baths,  cold,  in  cholera  infantum,  811 
in  pericarditis,  259 
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Baths,  cold,  in  acute  catarrhal  pharyngitis, 
699 

in  primary  lobar  pneumonia,  556 
in  acute  articular  rheumatism,  171 
hot,  in  laryngismus  stridulus,  475 

in  acute  catarrhal  laryngitis  of 

children,  461 
in  renal  calculi,  667 
in  chronic  articular  rheumatism, 

174 

hot-air,  in  acute  congestion  of  the  kid- 
neys, 636 

in  sero-fibrinous  pleurisy,  526 
warm,  in  rheumatoid  arthritis,  133 

in  acute  catarrhal  bronchitis,  484 

in  sacclmrine  diabetes,  119 

in  jaundice,  970 

in  myxoedema,  245 

in  obesity,  97 

in  abarticular  rheumatism,  181 

vapor,  in  sero-fibrinous  pleurisy,  526 
Bednar's  aphthae,  682 
Belladonna  in  constipation,  863 

in  saccharine  diabetes,  120 

in  night-sweats,  578 

in  valvular  disease,  319 
Bell-tymj)any  in  pneumothorax,  535 
Benzoic  acid  in  acute  articular  rheumatism, 
170 

Benzo-naphthol  in  fatty  infiltration  of  the 
liver,  945 

Bichloride  of  mercury.    See  Mercury. 
Bile-acids   in    urine,  PettenkofFer-Strass- 

burger  test  for,  968 
Bile-pigment  in  urine,  968 

tests  for,  Briicke's,  968 
Gmelin's,  968 
Marechal-Rosin,  968 
Biliary  lithiasis,  99 

diagnosis  of,  101 
etiology  of,  99 
pathology  of,  99 
sym]3toniatology  of,  100 
treatment  of,  102 
Biliary  tract,  tumors  of,  963 
Bilious  typhoid.    See  Jaundice,  acute  infec- 
fioiis. 

Bismuth  in  Addison's  disease,  238 

in  cancer  of  the  stomach,  780 

in  cholera  infantum,  811 

in  chronic  diarrhoea  in  children,  816 

in  dysentery,  834 

in  acute  catarrhal  enteritis,  799 

in  chronic  enteritis,  806 

in  acute  entero-colitis  of  children,  813 

in  gastralgia,  755 

in  simple  gastric  ulcer,  768 

in  acute  gastritis,  739 

in  chronic  gastritis,  749 

in  rickets,  84 
Biuret  test  for  peptone  and  hemi-albumose 

in  urine,  622 
Blindness  in  chronic  productive  nephritis 
without  exudation,  653 

in  puerperal  eclampsia,  657 
Blisters  in  acute  simple  endocarditis,  270 


Blisters  in  pericarditis,  257 
in  phlebitis,  432 
in  fibrinous  pleurisy,  525 
in  sero-fibrinous  pleurisy,  526 
in  primary  lobar  pneumonia,  556 
in  acute  articular  rheumatism,  130 
in  subacute  articular  rheumatism,  173 
in  muscular  rheumatism,  178 

Blitz-Hedin  hamatokrit,  190 

Blood,  182 

constituents  of,  182 

dried  and  stained  specimens  of,  study, 
191 

basophilic  granules  of,  193 

eosinophilic  granules  of,  194 

neutrophilic  granules  of,  193 
enumeration  of  corpuscles  of,  188 
estimation  of  coloring  matter,  191 
examination  of,  187 

alkalescence  of,  195 

specific  gravity  of,  194 

total  amount  of,  195 

fresh  specimen,  187 

dried  and  stained  specimens,  191 
origin  of  the  corpuscles  of,  183 
plaques  of,  182 

number  of,  191 
plasma  of,  186 

antitoxic  properties  of,  186 

germicidal  properties  of,  186 

globulicidal  properties  of,  186 

hyperisotonia  of,  186 

isotonia  of,  186 
red  corpuscles  of,  182 

number  of,  188 

enumeration  of,  189 

staining  of  the,  191 
white  corpuscles  of,  182,  193 

enumeration  of,  189 

eosinophiles,  194 

lymphocytes,  193 

mononuclear,  193 

number  of,  188 

with  polymorphous  nuclei,  194 
transition  forms  of,  194 
Blood,  examination  of,  in  chlorosis,  199 
in  Hodgkin's  disease,  230 
in  leukaemia,  216 

in  progressive  pernicious  anaemia, 
203 

Blood  in  anchylostomiasis,  883 
Blood-letting.    See  Venesection. 
Blood-serum,  injection  of,  to  confer  immu- 
nity, 58 
in  primary  lobar  pneumonia, 
556 
therapy,  68 
Blood  tube-casts  in  urine,  626 
Blue  disease.    See  Hear^,  congenital  affec- 
tions of. 
"Blue-gummed"  negro^,  237 
Blushing,  un  ilateral,  in  exophthalmic  goitre^ 
389 

Boils  in  gout,  138 
Bones  in  leukaemia,  221 

in  rickets,  fracture  of,  81 
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Boric  acid  in  chronic  pharyngitis,  702 
in  catarrhal  stomatitis,  672 
in  thrush,  675 
Bothrioceplialus  latus.    See  Cestodes. 
Bottger's  bismuth  test  for  sugar  in  urine,  617 
Bradycardia  (or  Brachycardia),  375 
diagnosis  of,  377 
etiology  of,  375 
prognosis  of,  377 
symptomatology  of,  376 
treatment  of,  377 
Bradycardia  in  fatty  degeneration  of  the 
heart,  356 
in  parenchymatous  degeneration  of  the 

myocardium,  353 
in  chronic  myocarditis,  349 
in  valvular  disease,  303 
Brain  changes  in  saccharine  diabetes,  108 
Brain,  chronic  rheumatism  of,  179 
Brandy.    See  Alcohol. 
Breath,  foetid,  in  foetid  bronchitis,  490 
in  saccharine  diabetes,  112 
in  gangrene  of  the  lungs,  588 
in  glossitis,  688 
in  catarrhal  stomatitis,  671 
in  membranous  stomatitis,  681 
in  ulcerous  stomatitis,  679 
Breathing  in  broncho-pneumonia,  364 
in  primary  lobar  pneumonia,  549 
Bright's  disease.   See  Kidneys  and  Nephritis. 
Bromides  in  broncho-pneumonia,  566 
in  bulimia,  756 
in  saccharine  diabetes,  121 
in  nervous  dyspepsia,  753 
in  cedematous  laryngitis,  463 
in  primary  lobar  pneumonia,  555 
in  rickets,  84 
in  tachycardia,  374 
in  valvular  disease,  317 
Bromidrosis  in  obesity,  95 
Bromine  in  gangrenous  stomatitis,  688 
Bronchial  casts,  499 
Bronchiectasis,  494 
congenital,  495 
course  of,  497 
cylindrical,  495 
definition  of,  494 
diagnosis  of,  497 
etiology  of,  494 
morbid  anatomy  of,  495 
saccular,  495 
physical  signs  of,  496 
symptomatology  of,  496 
treatment  of,  497 
Bronchiectasis,  diagnosis  of,  from  purulent 
pleurisy,  497 
from  pulmonary  tuberculosis,  497 
Bronchitis,  capillary.  See  Broncho- pneumo- 
nia. 

Bronchitis,  capillary,  misuse  of  term,  479 
Bronchitis,  catarrhal,  479 
acute  catarrhal,  480 

definition  of,  479 

diagnosis  of,  483 

etiology  of,  480 

morbid  anatomy  of,  481 


Bronchitis,  acute  catarrhal,  physical  signs 
of,  482 
prognosis  of,  483 
prophylaxis  of,  486 
sputum  in,  482 
symptomatology  of,  481 
treatment  of,  483 
in  childi'en,  485 
Bronchitis,  chronic  catarrhal,  486 
complications  of,  490 
course  of,  490 
diagnosis  of,  491 
etiology  of,  486 
morbid  anatomy  of,  487 
physical  signs  in,  488 
prognosis  of,  491 
sputum  in,  486 
symptomatology  of,  487 
treatment  of,  492 
varieties  of,  489 
Bronchitis,  chronic,  diagnosis  of,  from  gan- 
grene of  the  lung,  491 
Bronchitis,  fibrinous,  498 
diagnosis  of,  501 
duration  of,  500 
etiology  of,  498 
morbid  anatomy  of,  499 
physical  signs  of,  500 
prognosis  of,  501 
symptomatology  of,  499 
synonyms  of,  498 
treatment  of,  501 
Bronchitis,  fibrinous,  diagnosis  of,  from 

diphtheria,  501 
Bronchitis,  fibrinous,  chronic  form  of,  500 
Bronchitis,  fcetid,  489 

sputum  in,  490 
Bronchocele.    See  Goitre. 
Broncho-pneumonia,  561 
in  adults,  565 
cerebral  cases  of,  564 
definition  of,  561 
duration  of,  564 
etiology  of,  561 
morbid  anatomy  of,  562 
persistent  cases  of,  565 
resolution  in,  564 
symptomatology  of,  563 
synonyms  of,  561 
treatment  of,  566 
Bronchorrhcea,  489 

Bronzed  skin  in  disease  of  the  pancreas,  977 
Briicke's  test  for  bile-pigment  in  urine,  968 
Bruit  in  aneurism  of  abdominal  aorta,  428 

in  aneurism  of  splenic  artery,  428 
"  Bruit  de  diable  "  in  chlorosis,  199 
"  Bruit  de  galop"  in  fattv  degeneration  of 
the  heart,  357" 
in  dilatation  of  the  heart,  339 
Bulimia,  756 
Buttonhole  mitral,  287 
Butyric  acid,  test  for,  in  gastric  contents,  736 

CACHEXIA  in  cancer  of  the  intestines, 
837 

in  cancer  of  the  oesophagus,  727 
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Cachexia  strumipriva,  244  - 

Calfeine  in  acute  catarrhal  bronchitis,  485 

in  acute  productive  nepliritis,  647 

in  chronic  productive  nephritis  without 
exudation,  656 

in  primary  lobar  pneumonia,  555 

in  valvular  disease,  319 
Calcification  in  goitre,  240 
Calcium  salts  in  aneurism,  425 

in  rickets,  84 
Calculi,  pancreatic.    See  Pancreatic  calculi. 

renal.    See  Renal  calcy,li. 
Calomel  in  ascaris  lumbricoides,  879 

in  ascites,  897 

in  acute  catarrhal  bronchitis,  485 

in  broncho-pneumonia,  565 

in  cestodes,  876 

in  dysentery,  824 

in  acute  gastritis,  739 

in  gout,  145 

in  fibrous  hepatitis,  942 

in  pseudo-membranous  laryngitis,  468 

in  acute  exudative  nephritis,  644 

in  chronic  productive  nephritis  with 

exudation,  651 
in  oxyuris  vermicularis,  881 
in  sero-fibrinous  pleurisy,  526 
in  primary  lobar  pneumonia,  555 
in  acute  articular  rheumatism,  168 
in  typhlitis,  825 
Camphor  in  nuicous  colitis,  819 

in  tachycardia,  374 
Cancer  of  the  heart,  366 

of  the  intestines.   See  Intestines,  cancer 

of. 

of  the  liver.    See  Liver,  cancer  of. 
of  the  lungs,  599 

of  the  pancreas.    See  Pancreas,  cancer 
of 

of  the  stomach.  See  Stomach,  cancer  of. 
Cancrum  oris.    See  Stomatitis,  gangrenous. 
Cannabis  indica  in  mucous  colitis,  819 
Canter  rhythm  in  dilatation  of  the  heart, 
339 

Capillary  bronchitis.     See  Broncho-pneu- 
monia. 

Capillary  jralse  in  aortic  insufficiency,  292 

Capsicum  in  enteralgia,  860 

Caput  Medusfe  in  fibrous  hepatitis,  938 

Carbolic  acid  in  bronchiectasis,  497 
in  saccharine  diabetes,  121 
in  dilatation  of  the  stomach,  789 
in  gangrene  of  the  lungs,  588 
in  aphthous  stomatitis,  677 
in  gangrenous  stomatitis,  685 

Carbuncles  in  saccharine  diabetes.  111 

Cardia,  spasm  of,  760 

Cardiac  asthma  in  valvular  disease,  802 
oedema,  diagnosis  of,  from  renal  oedema, 
311 

rheumatism,  acute,  159 
thrombosis,  326 
Cardialgia,  744 

Cascara  sagrada  in  constipation,  863 
Castor  oil  in  typhlitis,  825 
Catarrhe  sec,  490 


Cavity,  pulmonary,  diagnosis  of,  from  pneu- 
mothorax, 536 

Cephalalgia.    See  Headache. 

Cercomonas  intestinalis,  866 

Cerebral  rheumatism,  acute,  139 

Cerebral  symptoms  in  acute  exudative  ne- 
phritis, 640 
in  chronic   productive  nephritis 
without  exudation,  653 

Cerium  oxalate  in  acute  exudative  nephri- 
tis, 644 

in   chronic  productive  nephritis 
with  exudation,  651 
Cestodes,  868 

diagnosis  of,  874 
etiology  of,  872 

form  of,  bothriocephalus  cordatus,  872 
bothriocephalus  cristatus,  872 
bothriocephalus  latus,  871 
taenia  Algeri'ana,  871 
taenia  of  the  Cape  of  Good  Hope, 
871 

taenia  elliptica,  871 

taenia  flavo-punctata,  871 

taenia  Madagascariensis,  871 

taenia  nana,  871 

taenia  negre,  871 

taenia  solium,  870 

cysticercus  cellulosae,  870 

taenia  tenelal,  871 
morbid  anatomy  of,  872 
prognosis  of,  875 
seat  of,  872 

stages  of  development,  868 
symptomatology  of,  873 
treatment  of,  875 
Charcot's  fever.    See  Cholelithiasis. 

crystals  in  blood  in  leukaemia,  219,  221 
Charcot-Leyden  crystals  in  chronic  bron- 
chitis, 488 
in  fibrinous  bronchitis,  500 
Cheken  in  chronic  bronchitis,  494 
Chemical  composition  of  bacterial  products, 
49 

Chemical  tests  in  examination  of  gastric 
contents,  734-737 
test  for  acetic  acid,  736 
for  butyric  acid,  736 
for  HCil,  735 
for  lactic  acid,  736 
for  pepsin  and  pepsinogen,  736 
for  rennet  and  rennet  zymogen,  736 
Chemotaxis  in  bacteria,  15 

in  blood,  211 
Cheyne-Stokes  respiration  in  cholera  infan- 
tum, 811 
in  dilatation  of  the  heart,  338 
in  fatty  degeneration  of  the  heart, 
357 

in  valvular  disease,  302 
Chills  in  aneurism  of  thoracic  aorta,  416 
in  acute  aortitis,  402 
in  appendicitis,  821 
in  acute  catarrhal  bronchitis,  481 
in  fibrinous  bronchitis,  499 
'       in  suppurative  cholangitis,  956 
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Chills  in  cholelithiasis,  959 
in  dysentery,  829 
in  malignant  endocarditis,  274 
in  suppurative  hepatitis,  933 
in  acute  infectious  jaundice,  971 
in  suppurative  nephritis,  658,  659 
in  gangrenous  pancreatitis,  982 
in  suppurative  pancreatitis,  984 
in  pericarditis,  250 
in  acute  perihepatitis,  927 
in  perinephritis,  662 
in  acute  peritonitis,  903 
in  acute  catarrhal  pharyngitis,  699 
in  acute  tuberculous  phthisis,  579 
in  acute  sero-fibrinous  pleurisy,  506 
in  purulent  pleurisy,  519 
in  primary  lobar  pneumonia,  547 
in  productive  lobar  pneumonia,  560 
in  pyelitis,  664 

in  acute  lacunar  tonsillitis,  708 
in  phlegmonous  tonsillitis,  710 
Chloral  in  puerperal  eclampsia,  657 
in  gout,  146 

in  laryngismus  stridulus,  475 

in  biliary  lithiasis,  102 

in  acute  exudative  nephritis,  644 

in  acute  productive  nephritis,  647 

in  chronic  productive  nephritis  with 
exudation,  650 

in  chronic  productive  nephritis  with- 
out exudation,  656 

in  the  asthmatic  paroxysm,  590 

in  primary  lobar  pneumonia,  555 

in  rickets,  84 
Chlorides  in  echinococcus-cyst  fluid,  951 

in  urine,  603,  608 
Chlorodyne  in  cholera  nostras,  802 

in  acute  catarrhal  enteritis,  799 

in  valvular  disease,  324 
Chloroform  in  renal  calculi,  667 

in  cancer  of  the  stomach,  779 

in  cholelithiasis,  968 

in  puerperal  eclampsia,  657 

in  enteralgia,  860 

in  gastralgia,  756 

in  simple  gastric  ulcer,  768 

in  chronic  gastritis,  750 

in  gout,  146 

in  laryngismus  stridulus,  475 

in  biliary  lithiasis,  102 

in  acute  catarrhal  laryngitis  of  chil- 
dren, 461 

in  pneumothorax,  532 
Chloroform-water  in  fibrous  hepatitis,  942 
Chlorosis,  196 

blood-examination  in,  199 

definition  of,  196 

diagnosis  of,  200 

etiology  of,  196 

morbid  anatomy  of,  197 

murmurs  in,  198 

prognosis  of,  200 

symptomatology  of,  197 

treatment  of,  200 
Chlorosis,  diagnosis  of,  from  progressive  per- 
nicous  anaemia,  207 
64 


Cholsemia  in  cancer  of  the  gall-duct,  964 

Cholangitis,  954 

diagnosis  of,  956 
etiology  of,  954 
morbid  anatomy  of,  954 
prognosis  of,  956 
symptomatology  of,  955 
treatment  of,  957 
Cholecystitis.    See  Cholangitis. 
Cholelithiasis,  957 
diagnosis  of,  961 
etiology  of,  957 
morbid  anatomy  of,  958 
paroxysm  in,  959 
prognosis  of,  962 
symptomatology  of,  959 
treatment  of,  962 
Cholelithiasis,  diagnosis  of,  from  suppura- 
tive hepatitis,  935 
Cholera,  imperfect  evidence  of  causative 

micro-organism  of,  24 
Cholera  bacillus  in  water,  36 

inoculation  of  cultures  of,  53 
Cholera  infantum,  810 

diagnosis  of,  810 
etiology  of,  810 
pathology  of,  810 
prognosis  of,  811 
symptomatology  of,  810 
treatment  of,  811 
Cholera  nostras,  800 

definition  of,  800 
diagnosis  of,  801 
etiology  of,  800 
pathology  of,  800 
prognosis  of,  801 
symptomatology  of,  800 
synonyms  of,  800 
treatment  of,  801 
Chondritis  in  tuberculous  laryngitis,  470 
Chorea,  relation  of,  to  rheumatism,  179 
Chromic  acid  in  epistaxis,  457 

in  chronic  pharyngitis,  702 
Chronic  diarrhoea.    See  Enteritis,  chronic. 
Chyluria,  624 

Cinchona  in  fatty  infiltration  of  the  liver, 
945 

Cirrhosis  of  the  liver.  See  Hepatitis,  fibrous. 

of  the  stomach,  792 
Climate  in  etiology  of  asthma,  589 

of  acute  catarrhal  bronchitis,  481 

of  chronic  bronchitis,  486 

of  dysentery,  826 

of  gout,  136 

of  gravel,  104 

of  acute  articular  rheumatism,  150 
of  rickets,  76 
Climate,  change  of,  in  asthma,  590 
in  chronic  bronchitis,  492 
in  acute  productive  nephritis,  646 
in  chronic   productive  nephritis 

with  exudation,  651 
in  chronic  productive  nephritis 

without  exudation,  656 
in  acute  tuberculous  phthisis,  581 
in  sero-fibrinous  pleurisy,  527 
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Climate,  change  of,  in  acute  miliary  tuber- 
culosis of  the  lungs,  572 
in  chronic  miliary  tuberculosis  of 
the  lungs,  577 
Clostridium,  4 
Cocaine  in.  bulimia,  756 

in  acute  nasal  catarrh,  448 
in  epistaxis,  457 
in  tubercular  laryngitis,  472 
Cocci,  2 

Codeine  in  acute  catarrhal  bronchitis,  484 
in  saccharine  diabetes,  120 
in  polyuria,  125 
Cod-liver  oil  in  rheumatoid  arthritis,  133 
in  chronic  diarrhoea  in  children, 
817 

in  chronic  enteritis,  807 
in  chronic  hypertrophy  of  the  ton- 
sils, 714 
in  laryngismus  stridulus,  475 
in  mucous  colitis,  819 
in  chronic  articular  rheumatism, 

174 
in  rickets,  83 
in  valvular  disease,  317 
Cceliac  axis,  aneurism  of,  428 
Coeliac  neuralgia  in  disease  of  the  pancreas, 
977 

Coffee  in  etiology  of  arrhythmia,  378 

in  etiology  of  palpitation,  368 
"Coffee-ground"  vomit  in  cancer  of  the 

stomach,  774 
Colchiciun  in  gout,  145 
Cold  in  retropharyngeal  abscess,  706 

in  angina  ludovici,  697 

in  appendicitis,  823 

in  cancer  of  the  stomach,  780 

in  cholera  nostras,  802 

in  dysentery,  835 

in  acute  simple  endocarditis,  270 

in  malignant  endocarditis,  278 

in  exophthalmic  goitre,  391 

in  simple  gastric  ulcer,  768 

in  glossitis,  689 

in  suppurative  hepatitis,  935 

in  laryngismus  stridulus,  475 

in  acute  catarrhal  laryngitis,  460 

in  oedematous  laryngitis,  463 

in  acute  mediastinitis,  437 

in  acute  myocarditis,  346 

in  parotitis,  695 

in  pericarditis,  257 

in  acute  peritonitis,  908 

in  ulcerous  pharyngitis,  703 

in  fibrinous  pleurisy,  525 

in  primary  lobar  pneumonia,  555 

in  pneumo-pericardium,  262 
.  in  tachycardia,  374 

in  phlegmonous  tonsillitis,  711 

in  typhlitis,  825 

in  valvular  disease,  324 
Cold,  effect  of,  on  bacteria,  15 
Cold  baths.    See  Baths,  cold. 
Colic  in  jaundice,  968 
Colic,  intestinal.    See  Enteralyia. 

rheumatic,  180 


Colitis,  acute  catarrhal,  798 

mucous.    See  Mucous  colitis. 
Collapse  in  cholera  nostras,  801 

in  dysentery,  830 
CoUes's  law,  64 
Colloid  change  in  goitre,  240 
Colon,  transverse,  cancer  of,  diagnosis  of, 

from  cancer  of  the  pancreas,  999 
Colocynth  in  jaundice,  970 
Coma  in  cancer  of  the  stomach,  776 

in  saccharine  diabetes,  113 
cause  of,  116 

in  dilatation  of  the  stomach,  785 

in  puerperal  eclampsia,  657 

in  acute  parenchymatous  hepatitis,  929 

in  pseudo-membranous  laryngitis,  466 

in  chronic  productive  nephritis  without 
exudation,  653 

in  polyuria,  123 

in  cerebral  rheumatism,  162 
Compensation,  failure  of,  in  valvular  dis- 
ease, 301 

presence  of,  in  valvular  disease,  300 
Condurango  in  chronic  gastritis,  749 

in  cancer  of  the  stomach,  779 
Congestion  of  kidneys,  acute  and  chronic. 
See  Kidneys,  congestion  of. 

of  liver.    See  Liver,  congestion  of. 
Conjunctivae,  stained,  in  jaundice,  967 
Constipation,  861 

etiology  of,  861 

pathology  of,  862 

prognosis  of,  862 

symptomatology  of,  862 

synonyms  of,  861 

treatment  of,  863 
Constipation  in  appendicitis,  821 

in  cancer  of  the  intestines,  837 
of  the  liver,  949 
of  the  stomach,  775 

in  chlorosis,  198 

in  saccharine  diabetes.  111 

in  dilatation  of  the  stomach,  785 

in  nervous  dyspepsia,  752 

in  chronic  enteritis,  804 

in  simple  gastric  ulcer,  765 

in  chronic  gastritis,  744 

in  acute  intestinal  obstruction,  846 

in  jaundice,  968 

in  acute  hsemorrhagic  pancreatitis,  980 

in  typhlitis,  825 
Constitution,  definition  of,  71 
Consumption.    See  Phthisis  and  Tubercu- 
losis. 

Contagion,  definition  of,  22 

distinction  from  infection,  22 
fixed,  33 

miasmatic,  definition  of,  22 

volatile,  33 
:  Contagiousness  of  thrush,  672 
Convallaria  in  primary  lobar  pneumonia, 
;  555 

in  valvular  disease,  820 
.  Convulsions  in  broncho-pneumonia,  563 

in  the  coma  of  saccharine  diabetes,  114 
'       in  puerperal  eclampsia,  657 
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Convulsions  in  acute  parenchymatous  hepa- 
titis, 929 
in  laryngismus  stridulus,  474 
in  acute  exudative  nephritis,  641 
in  acute  productive  nephritis,  64(3 
in  chronic  productive  nephritis  without 

exudation,  653 
in  pericarditis,  251 
in  polyuria,  123 
in  cerebral  rheumatism,  162 
in  spasm  of  the  oesophagus,  729 
in  dilatation  of  the  stomach,  785 
Co-ordination,  disordered,  in  myxoedema, 
244 

Copaiba  in  chronic  bronchitis,  493 

Copper  sulphate  in  dysentery,  835 

Copraemia  in  the  etiology  of  chlorosis,  197 

Cor  bovinum,  291 

Cor  villosum,  249 

Coronary  arteries,  aneurism  of,  427 

Corrigan  pulse,  292 

Corset-liver,  921 

Coryza.    See  Nasal  catarrh. 

early,  in  acute  articular  rheumatism, 
164 

Cough  in  retropharyngeal  abscess,  706 
in  aneurism  of  pulmonary  artery,  426 

of  thoracic  aorta,  415 
in  bronchiectasis,  496 
in  acute  catarrhal  bronchitis,  481 
in  chronic  bronchitis,  487 
in  fibrinous  bronchitis,  500 
in  broncho-pneumonia,  564 
in  chronic  gastritis,  744 
in  congenital  heart  affections,  400 
in  suppurative  hepatitis,  932 
in  acute  catarrhal  laryngitis,  458 
in  pseudo-membranous  laryngitis,  466 
in  tuberculous  laryngitis,  470 
in  malignant  growths  of  the  lungs,  599 
in  acute    mediastinal  lymphadenitis, 
438 

in  acute  mediastinitis,  437 

in  recurrent  nerve-paralysis,  477 

in  chronic  pharyngitis,  701 

in  acute  tuberculous  phthisis,  580 

in  chronic  tuberculous  phthisis,  583 

in  acute  sero-fibrinous  pleurisy,  507 

in  pneumonia  of  heart  disease,  567 

in  interstitial  pneumonia,  568 

in  primary  lobar  pneumonia,  549 

in  syphilitic  pneumonia,  586 

in  acute  miliary  tuberculosis  of  the 

lungs,  571 
in  mediastinal  tumors,  443 
in  valvular  disease,  306 
Counter-irritants  in  Addison's  disease,  237 
in  dysentery,  835 
in  enteralgia,  860 
in  goitre,  241 
in  retrocedent  gout,  147 
in  suppurative  hepatitis,  935 
in  acute  mediastinal  lymphadenitis,  438 
in  mucous  colitis,  819 
in  sero-fibrinous  pleurisy,  525 
in  subacute  articular  rheumatism,  173 


Cracked-pot  sound  in  chronic  tubercular 
phthisis,  584 
in  acute  sero-fibrinous  pleurisy,  513 
in  primary  lobar  pneumonia,  645 
in  pneumothorax,  535 
Creosote  in  Addison's  disease,  238 
in  dilatation  of  the  stomach,  789 
in  chronic  diarrhoea  in  children,  816 
in  gangrene  of  the  lungs,  588 
in  chronic  gastritis,  750 
in  acute  miliary  tuberculosis  of  the 

lungs,  573 
in  chronic  miliary  tuberculosis  of  the 
lungs,  578 

Crepitant  rale  in  primary  lobar  pneumonia, 
545 

Cretinism,  242 

Cretinoid  idiocy,  248 

state.    See  My.vosdema. 

Croup,  membranous.  See  Laryngitis, pseudo- 
membranous. 
spasmodic.    See  Acute  catarrhal  laryn- 
gitis in  children. 

Crystallizable  toxins,  49 

Cathartics  in  acute  productive  nephritis, 
647 

in  chronic  productive  nephritis  with 
exudation,  650 

Cupping  in  broncho-pneumonia,  565 
in  suppurative  hepatitis,  935 
in  acute  exudative  nephritis,  643 
in  pericarditis,  257 
in  fibrinous  pleurisy,  525 
in  primary  lobar  pneumonia,  555 
in  acute  articular  rheumatism,  168 
in  subacute  articular  rheumatism,  173 
in  valvular  disease,  321 

Cubebs  in  acute  catarrhal  bronchitis,  485 
in  chronic  catarrhal  bronchitis,  493 

Curschmann's  spirals  in  chronic  bronchitis, 
488 

in  fibrinous  bronchitis,  500 
Cyanosis  in  aneurism  of  pulmonary  arterv, 
426 

in  aneurism  of  thoracic  aorta,  415 
in  vesicular  emphysema,  597 
in  congenital  heart  affections,  399 
in  hydrothorax,  537 
in  laryngismus  stridulus,  474 
in  acute  catarrhal  laryngitis  of  chil- 
dren, 460 

in  pseudo-membranous  laryngitis,  466 

in  mitral  insufficiency,  286 

in  mitral  stenosis,  288 

in  pericarditis,  251 

in  acute  sero-fibrinous  pleurisy,  508 

in  rupture  of  the  heart,  364 

in  valvular  disease,  205 
Cystic  kidney,  667 
Cysticercus  cellulosse,  870 
Cystin  in  urine,  626 
Cystoscope  in  diagnosis  of  pyelitis,  666 
Cysts  of  heart,  366 

of  intestines,  838 

of  the  kidney  in  chronic  productive 
nephritis  without  exudation,  652 
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Cysts  of  pancreas,  991 
of  stomach,  781 

DEAFNESS  in  rheumatic  arthritis,  131 
in  Hodgkin's  disease,  231 
in  chronic  hypertrophy  of  the  tonsils, 
713 

in  leukaemia,  219 

in  acute  catarrhal  pharyngitis,  699 
Death,  sudden,  in  aneurism  of  thoracic 

aorta,  420 
in  angina  pectoris,  384 
in  aortic  insuiBciency,  313 
in  bradycardia,  377 
in  degeneration  of  the  heart,  359 
in  dilatation  of  the  heart,  341 
in  embolism  of  coronary  arteries, 

352 

in  simple  gastric  ulcer,  764 
in  fatty  infiltration  of  the  heart, 
355 

in  acute  myocarditis,  346 
in  chronic  myocarditis,  350 
in  chronic  adhesive  pericarditis, 
253 

in  rupture  of  the  heart,  364 
in  tachycardia,  374 
in  cardiac  thrombosis,  327 
Decomposing  food-stuffs  as  conveyers  of  in- 
fection, 38 
Defensive  proteids  and  immunity,  66 
Deformity  following  acute  sero-fibrinous 
pleurisy,  509 
in  rheumatoid  arthritis,  130 
in  rickets,  78 
Delirium  in  Addison's  disease,  236 
in  broncho-pneumonia,  564 
in  gout,  139 

in  acute   parenchymatous  hepatitis, 
929 

in  acute  infectious  jaundice,  971 
in  acute  productive  nephritis,  646 
in  chronic  productive  nephritis  with  ex- 
udation, 649 
in  chronic  productive  nephritis  without 

exudation,  653 
in  pericarditis,  251 

in  primary  lobar  pneumonia,  550,  553 
in  })olyuria,  123 
in  cerebral  rheumatism,  162 
Delirium  cordis.    See  Arrhythmia. 
Dentition,  delayed,  in  rickets,  79 
Deodorants  in  chronic  atrophic  nasal  ca- 
tarrh, 452 
Dextrocardia,  392 
Diabetes  insipdus.    See  Polyuria. 

mellitus.    See  Saccharine  diabetes. 
Diacetic  acid  in  the  urine  in  the  coma  of 

saccharine  diabetes,  116 
Diaphoretics  in  acute  catarrhal  bronchitis, 
484 

in  acute  productive  nephritis,  647 

in  chronic  productive  nephritis  with 

exudation,  650 
in  fibrinous  pleurisy,  525 
in  sero-fibrinous  pleurisy,  526 


Diaphragm,  spasm  of,  in  laryngismus  strid- 
ulus, 473 
Diaphragmatic  pleurisy,  521 
Diathesis,  definition  of,  71 
arthritic,  definition  of,  72 

recognition  of  retardation  of  pro- 
cesses of  nutrition  in,  72 
Diarrhoea,  acute  dyspeptic,  in  children,  807 
diagnosis  of,  808 
etiology  of,  807 
pathology  of,  808 
prognosis  of,  808 
symptomatology  of,  808 
treatment  of,  809 
Diarrhoea,  chronic,  in  children,  814 
diagnosis  of,  815 
etiology  of,  814 
pathology  of,  814 
prognosis  of,  816 
symptomatology  of,  814 
treatment  of,  816 
Diarrhoea,  chronic,  in  children,  diagnosis 

of,  from  tubercular  diarrhoea,  815 
Diarrhoea,  nervous,  864 
Diarrhoea  in  Addison's  disease,  236 
in  broncho-pneumonia,  564 
in  cancer  of  the  stomach,  775 
in  cholera  infantum,  810 
in  cholera  nostras,  801 
in  malignant  endocarditis,  275 
in  acute  catarrhal  enteritis,  797 
in  chronic  enteritis,  803 
in  acute  entero-colitis  in  children,  812 
in  chronic  gastritis,  744 
in  leukaemia,  216 
in  amyloid  liver,  946 
in  diseases  of  the  pancreas,  977 
in  chronic  pancreatitis,  988 
in  gangrenous  pancreatitis,  983 
in  chronic  tubercular  phthisis,  584 
in  rheumatism,  180 
in  rickets,  78 

in  ulceration  of  the  intestines,  840 
in  valvular  disease,  307 
Diet  in  Addison's  disease,  238 
in  aneurism,  423 
in  arterio-sclerosis,  409 
in  rheumatoid  arthritis,  133 
in  biliary  lithiasis,  102 
in  cancer  of  the  stomach,  780 
in  cholangitis,  957 
in  constipation,  863 
in  acute  dyspeptic  diarrhoea  of  children, 
809 

in  chronic  diarrhoea,  806 
in  children,  816 
in  acute  congestion  of  the  kidneys,  636 
in  saccharine  diabetes,  118 
in  dilatation  of  the  stomach,  788 
in  dysentery,  834 
in  malignant  endocarditis,  278 
in  acute  catarrhal  enteritis,  799 
in  acute  entero-colitis  of  children,  813 
in  gastralgia,  755 
in  simple  gastric  ulcer,  767 
in  chronic  gastritis,  746 
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Diet  in  gout,  144 
in  gravel,  106 
in  fibrous  hepatitis,  942 
in  fatty  infiltration  of  tiie  liver,  945 
in  jaundice,  970 
in  mucous  colitis,  819 
in  acute  exudative  nephritis,  644 
in  acute  productive  nephritis,  646 
in  chronic  productive  nephritis  with 

exudation,  651 
in  chronic  productive  nephritis  without 

exudation,  656 
in  obesity,  96 
in  osteomalacia,  87 
in  pericarditis,  257 
in  acute  peritonitis,  909 
in  primary  lobar  pneumonia,  555 
in  polyuria,  125 

in  acute  articular  rheumatism,  167 

in  rickets,  83 

in  valvular  disease,  316 
Diet,  dry,  in  sero-fibrinous  pleurisy,  527 
Diet  in  etiology  of  saccharine  diabetes,  107 
Differential-density  method  for  estimation 

of  sugar  in  urine,  617 
Digitaline  in  primary  lobar  pneumonia,  556 

in  valvular  disease,  318 
Digitalis  in  arrhythmia,  381 

in  ascites,  897 

in  bradycardia,  377 

in  acute  catarrhal  bronchitis,  485 

in  dilatation  of  the  heart,  342 

in  acute  simple  endocarditis,  271 

in  malignant  endocarditis,  278 

in  exophthalmic  goitre,  390 

in  fatty  degeneration  of  the  heart,  360 

in  acute  myocarditis,  346 

in  chronic  myocarditis,  351 

in  acute  productive  nephritis,  646 

in  chronic  productive  nephritis  with- 
out exudation,  656 

in  pericarditis,  258 

in  sero-fibrinous  pleurisy,  526 

in  primary  lobar  pneumonia,  555 

in  tachycardia,  375 

in  valvular  disease,  318 
Dilatation  of  the  intestines,  860 

of  the  stomach.    See  Stomach. 
Dilatation  in  laryngeal  stenosis,  473 

in  stricture  of  the  oesophagus,  725 
Diphtheria,  diagnosis  of,  from  fibrinous 
bronchitis,  501 
from  acute  lacunar  tonsillitis,  708 

laryngeal,  diagnosis  of,  from  acute  ca- 
tarrhal laryngitis  in  children,  460 
Diphtheria,  relation  of,  to  pseudo-mem- 
branous laryngitis,  464 
to  one  micro-organism,  24 
Diphtheria  bacillus,  inoculation  of  cultures 
of,  53 

ptomaine  in  cultures  of,  52 
Diplococci,  2 

Discoplasma  of  red  blood-corpuscles,  182 
Disease  conferring  immunity,  56 
Distomum  crassum,  885 
haematobium,  885 


Distomum  haematobium  in  urine,  629 

heterophytes,  885 
Dittrich's  plugs  in  foetid  bronchitis,  490 
Diuretics  in  acute  productive  nephritis,  647 

in  chronic  productive  nephritis  with 
exudation,  650 

in  fibrinous  pleurisy,  526 

in  sero-fibrinous  pleurisy,  526 
Dobell's  solution  in  chronic  pharyngitis, 
702 

Doliarine  in  anchylostomum  duodenale,  884 

Dover's  powder  in  acute  catarrhal  bron- 
chitis, 483 
in  acute  nasal  catarrh,  448 
in  acute  catarrhal  laryngitis,  461 
in  fibrinous  pleurisy,  525 
in  acute  articular  rheumatism,  168 

Draining  in  bronchiectasis,  498 

Drinking-water  in  etiology  of  acute  ca- 
tarrhal enteritis,  795 
of  goitre,  240 

Dropsy.    See  (Edema. 

Drugs  that  produce  reduction  reactions 
when  ingested,  618 

Drunkard's  liver.    See  Hepatitis,  fibrous. 

Dry  catarrh,  490 

Ductus  arteriosus,  persistence  of,  398,  400 
Duodenal  ulcer,  838 

Dyscrasia,  the  acid.    See  Acid  dyscrasia. 
Dysentery,  825 

amoeba  coli  in,  827 
arthritis  in,  832 
classification  of,  826 
complications  and  sequels  of,  832 
course  of,  833 
definition  of,  825 
diagnosis  of,  832 
etiology  of,  826 
forms  of,  831 
general  remarks  on,  825 
imperfect  evidence  of  causative  micro- 
organism of,  26 
pathology  of,  827 
prognosis  of,  833 
symptomatology  of,  829 
treatment  of,  834 
Dysmenorrhoea  in  chlorosis,  198 
Dyspepsia.    See  Gastritis,  chronic. 
Dyspepsia,  nervous,  751 
diagnosis  of,  753 
etiology  of,  751 
forms  of,  752 
prognosis  of,  753 
symptomatology  of,  752 
synonyms  of,  751 
treatment  of,  753 
Dysphagia  in  aneurism  of  thoracic  aorta, 
415 

in  dilatation  of  the  oesophagus,  726 

in  syphilitic  laryngitis,  473 

in  acute  mediastinitis,  437 

in  oesophagitis,  722 

in  paralysis  of  the  oesophagus,  729 

in  paralysis  of  the  pharynx,  717 

in  pericarditis,  251 

in  spasm  of  the  oesophagus,  729 
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Dysphagia  in  stenosis  of  the  oesophagus,  723 
in  thrush,  674 
in  mediastinal  tumors,  443 

Dyspnoea  in  retropharyngeal  abscess,  706 
in  progressive  pernicious  anaemia,  206 
in  aneurism  of  pulmonary  artery,  426 
in  aneurism  of  thoracic  aorta,  414 
in  angina  ludovici,  697 
in  angina  pectoris,  384 
in  arterio-sclerosis,  408 
in  the  asthmatic  paroxysm,  589 
in  bilateral  adductor  paralysis,  478 
in  acute  catarrhal  bronchitis,  481 
in  chronic  bronchitis,  487 
in  fibrinous  bronchitis,  500 
in  chlorosis,  197 

in  dilatation  of  the  stomach,  785 

in  vesicular  emphysema,  596 

in  acute  simple  endocarditis,  267 

in  malignant  endocarditis,  275 

in  fatty  degeneration  of  the  heart,  356 

in  fatty  infiltration  of  the  heart,  354 

in  goitre,  241 

in  malignant  growths  of  the  lungs,  599 

in  hfemothorax,  538 

in  suppurative  hepatitis,  933 

in  Hodgkin's  disease,  231 

in  hydrothorax,  537 

in  hypertrophy  and  dilatation  of  the 

heart,  337 
in  acute  catarrhal  laryngitis,  458 
in  oedematous  laryngitis,  463 
in  pseudo-membranous  laryngitis,  466 
in  syphilitic  laryngitis,  473 
in  leukaemia,  219 

in  acute  mediastinal  lymphadenitis,  438 

in  chronic  myocarditis,  348 

in  acute  exudative  nephritis,  641 

in  acute  productive  nephritis,  646 

in  chronic  productive  nephritis  with 

exudation,  649 
in  chronic  productive  nephritis  without 

exudation,  654 
in  obesity,  94 
in  palpitation,  369 
in  pericarditis,  250 
in  external  pericarditis,  254 
in  acute  tuberculous  phthisis,  580 
in  chronic  tuberculous  phthisis,  580 
in  acute  sero-fibrinous  pleurisy,  507 
in  chronic  fibrinous  pleurisy,  532 
in  pneumonia  of  heart  disease,  567 
in  interstitial  pneumonia,  568 
in  primary  lobar  pneumonia,  549 
in  syphilitic  pneumonia,  586 
in  pneumothorax,  534 
in  tachycardia,  372 

in  acute  miliary  tuberculosis  of  the 

lungs,  570 
in  chronic  miliary  tuberculosis  of  the 

lungs,  575 
in  mediastinal  tumors,  441 
in- valvular  disease,  302 

E BERTH'S  bacillus  as  infecting  agent  in 
purulent  pleurisy,  519 


Echinococcus  cyst  fluid,  951 

booklets  in  urine,  629 
Echinococcus  of  liver.    See  Liver. 
Eclampsia,  puerperal,  657 

morbid  anatomy  of,  657 

symptomatology  of,  657 

treatment  of,  667 
Ectopia  cordis,  392 

Elastic  bandages  in  dilatation  of  veins,  435 

Electricity  in  aneurism,  424 
in  angina  pectoris,  387 
in  rheumatoid  arthritis,  134 
in  ascites,  898 
in  constipation,  863 
in  saccharine  diabetes,  121 
in  dilatation  of  the  stomach,  789 
in  echinococcus  of  the  liver,  954 
in  gastralgia,  756 
in  chronic  gastritis,  749 
in  muscular  rheumatism,  178 
in  spasm  of  the  oesophagus,  730 
in  stenosis  of  the  oesophagus.  725 
in  tachycardia,  374 
-in  xerostomia,  696 

Emaciation  in  anchylostomiasis,  883 
in  cancer  of  the  stomach,  772 
in  chronic  diarrhoea  in  children,  815 
in  dilatation  of  the  stomach,  785 
in  dysentery,  830 
in  chronic  enteritis,  804 
in  fibrous  hepatitis,  940 
in  diseases  of  the  pancreas,  977 
in  chronic  tubercular  phthisis,  584 
in  acute  sero-fibrinous  pleurisy,  508 
in  interstitial  pneumonia,  668 
in  polyuria,  123 

in  acute  miliary  tuberculosis  of  the 

lungs,  571 
in  chronic  miliary  tuberculosis  of  the 
lungs,  575,  576 
Embolism  in  acute  simple  endocarditis,  267 
in  chronic  endocarditis,  284 
in  malignant  endocarditis,  274 
in  valvular  disease,  308 
Embryocardia,  380 

in  dilatation  of  the  heart,  339 
Emetics  in  acute  catarrhal  bronchitis  in 

children,  486 
Emphysema,  interlobular,  593 
vesicular,  593 

compensating,  593 
senile,  693 
substantive,  593 
etiology  of,  594 
morbid  anatomy  of,  594 
physical  signs  of,  595 
symptomatology  of,  595 
treatment  of,  597 
tuberculosis  in,  694 
Emphysema  of  the  mediastinum,  440 
Empyema.    See  Pleurmj,  purulent. 
Empyema  necessitatis,  516 

diagnosis  of,  from  subpleural  ab- 
scess, 524 
Encysted  pleurisy,  621 
Endocarditis,  acute  simple,  263 
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Endocarditis,  acute  simple,  complications 
and  sequels  of,  269 
diagnosis  of,  268 
embolism  in,  267 
etiology  of,  263 
morbid  anatomy  of,  265 
physical  signs  of,  267 
prognosis  of,  269 
symptomatology  of,  266 
synonyms  of,  263 
treatment  of,  270 
Endocarditis,  acute  simple,  diagnosis  of, 
from  anagmic  murmurs,  268 
from  malignant  endocardi- 
tis, 269 
from  murmurs  of  dilatation, 
269 

Endocarditis,  chronic,  279 

embolism  in,  284 

etiology  of,  279 

liver-changes  in,  283 

lung-changes  in,  283 

morbid  anatomy  of,  280 

synonyms  of,  279 
Endocarditis,  chronic.  See  Valvular  disease  ; 
and  for  individual  lesions,  see  Valve 
names. 

Endocarditis,  malignant,  272 
complications  of,  277 
diagnosis  of,  277 
etiology  of,  272 
morbid  anatomy  of,  273 
physical  signs  of,  277 
prognosis  of,  278 
symptomatology  of,  274 
synonyms  of,  272 
treatment  of,  278 
varieties  of,  276 
Endocarditis,  malignant,  diagnosis  of,  from 
acute  simple  endocarditis,  269 

from  acute  articular  rheuma- 
tism, 278 
from  typhoid  fever,  277 
Enemata  in  cholangitis,  957 
in  constipation,  864 
in  chronic  enteritis,  806 
Enteralgia,  857 

diagnosis  of,  859 
etiology  of,  858 
pathology  of,  858 
prognosis  of,  860 
symptomatology  of,  859 
synonyms  of,  858 
treatment  of,  860 
Enteritis,  acute  catarrhal,  795 

complications  of,  798 
diagnosis  of,  798 
etiology  of,  795 
localized  forms  of,  798 
pathology  of,  796 
prognosis  of,  799 
symptomatology  of,  797 
synonyms  of,  795 
treatment  of,  799 
Enteritis,  chronic,  802 

complications  of,  805 


Enteritis,  chronic,  diagnosis  of,  805 
etiology  of,  802 
pathology  of,  802 
prognosis  of,  805 
symptomatology  of,  803 
synonyms  of,  802 
treatment  of,  806 
Enteritis,  phlegmonous,  817 

pseudo-membranous,  817 
Entero-colitis,  acute,  in  children,  812 
diagnosis  of,  813 
etiology  of,  812 
pathology  of,  812 
prognosis  of,  813 
symptomatology  of,  812 
treatment  of,  813 
Enteroliths,  844,  848 

Enterorrhagia.  See  Intestines,  hemorrhage 
from. 

Enzyme-producing  bacteria,  9 
Eosinophiles  in  leukaemia,  218 
Eosinophilic  granules  in  blood,  190 
Epidemics  of  goitre,  240 

of  primary  lobar  pneumonia,  541 
Epistaxis,  455 

etiology  of,  455 

symptomatology  of,  456 

treatment  of,  456 
Epistaxis  in  gout,  138 

in  fibrous  hepatitis,  939 

in  acute  infectious  jaundice,  971 

in  primary  lobar  pneumonia,  548 

in  valvular  disease,  307 
Epithelial  tube-casts  in  urine,  625 
Epithelium,  ciliated,  relation  of,  to  entrance 
of  bacteria,  30 

diagnosis  of  origin  of,  625 

in  urine,  624 
Epsom  salt.    See  Magnesium  sulphate. 
Ergot  in  cancer  of  the  stomach,  780 

in  saccharine  diabetes,  121 

in  epistaxis,  457 

in  simple  gastric  ulcer,  768 

in  intestinal  htemorrhage,  855 

in  fibrous  hepatitis,  942 

in  goitre,  242 
Ergotin  in  haemoptysis,  578,  581,  592 
Erigeron  in  intestinal  haemorrhage,  855 
Eructation,  nervous,  757 
Eruptions  in  the  mouth,  693 
Eruptions  in  saccharine  diabetes.  111 

in  malignant  endocarditis,  275 

in  acute  infectious  jaundice,  971 

in  acute  articular  rheumatism,  166 
Erythroblast,  184 

Erythrodextrine,  test  for,  in  gastric  con- 
tents, 736 

Esbach's  method  for  estimation  of  albumin 
in  urine,  620 

Essential  anaemia.  See  Progressive  per- 
nicious ancemia. 

Estlander's  operation  in  purulent  pleurisy, 
530 

Ether  in  fibrinous  bronchitis,  501 
in  renal  calculi,  667 
in  cholera  nostras,  802 
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Ether  in  biliary  lithiasis,  102 

in  the  asthmatic  paroxysm,  590 

in  valvular  disease,  321 
Euonymin  in  biliary  lithiasis,  102 
Excision  of  ribs  in  pneumothorax,  537 
Exercise  in  saccharine  diabetes,  119 

in  acid  dyscrasia,  75 

in  gout,  144 

in  fatty  infiltration  of  the  liver,  945 
in  obesity,  896 
in  valvular  disease,  315 
Exophthalmic  goitre,  387 
diagnosis  of,  390 
etiology  of,  387 
morbid  anatomy  of,  388 
prognosis  of,  390 
synonyms  of,  387 
symptomatology  of,  388 
treatment  of,  390 
Extractives  in  urine,  603 


lACE,  appearance  of,  in  angina  pectoris, 
384 


in  broncho-pneumonia,  564 
in  chronic  hypertrophy  of  the  ton- 
sils, 713 
in  laryngismus  stridulus,  474 
in  chronic  productive  nephritis 

with  exudation,  649 
in  primary  lobar  pneumonia,  550 
Faecal  vomiting.    See  Stercoraceous  vomit- 
ing. 

Fseces,  bileless,  968 

False  croup.  See  Laryngitis,  acute  catarrhal, 

in  children. 
Fat-necrosis,  multiple  disseminated,  984 
bacteria  in,  985 
etiology  of,  984 
morbid  anatomy  of,  986 
Fat-necrosis  in  gangrenous  pancreatitis,  982 
in  acute  haemorrhagic  pancreatitis,  979 
in  suppurative  pancreatitis,  983 
Fatty  liver.    See  Liver,  fatty  infiltration  of. 
stools  in  cancer  of  the  pancreas,  997 
in  diseases  of  the  pancreas,  973 
in  pancreatic  calculi,  991 
in  chronic  pancreatitis,  988 
tube-casts  in  urine,  626 
Febrile  paroxysms  in  leukaemia,  219 

in  progressive  pernicious  anaemia, 
206 

Fehling's  solution,  estimation  of  sugar  by, 
616 

preparation  of,  616 
test  for  sugar  in  urine,  616 
Fermentation   method   for  estimation  of 
sugar  in  urine,  617 
test  for  sugar  in  urine,  617 
Fermentations,  8 

Fever,  intermittent,  in  cholelithiasis,  959 
Fibrin,  increase  of,  in  leukaemia,  219 
Fibroma  of  heart,  366 

of  intestines,  838 

of  stomach,  781 
Fllaria  sanguinis  hominis  in  chyluria,  624 
in  urine,  629 
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Filix  mas  in  anchylostomum  duodenale, 
884 

in  cestodes,  876 
Fistulse  of  larynx  in  syphilitic  laryngitis, 
472 

Fluctuation  in  perinephritic  abscess,  662 

in  sero-fibrinous  pleurisy,  510 
Fluid  in  pericarditis,  249 

haemorrhagic,  in  cancerous  pericarditis, 

255 

Foetid  bronchitis,  489 

sputa,  causes  of,  489 
Fomentations  in  angina  pectoris,  385 
in  phlebitis,  432 
in  muscular  rheumatism,  178 
in  valvular  disease,  324 
Fomites,  38 

Food  as  a  conveyer  of  infection,  37 
Fowler's  method  for  estimation  of  urea  in 

urine,  610 
Fractures  in  osteomalacia,  86 
Friction-fremitus  in  pericarditis,  251 
in  sero-fibrinous  pleurisy,  509 
over  spleen  in  leukaemia,  220 
Friction  sound  in  suppurative  hepatitis, 
433 

in  acute  peritonitis,  906 
in  acute  perihepatitis,  927 
in  fibrinous  pleurisy,  503 
in  sero-fibrinous  pleurisy,  513 

GALL-BLADDER,  cancer  of,  964 
diagnosis  of,  965 
symptomatology  of,  964 
treatment  of,  965 
dilatation  of,  956 

dropsy  of,  diagnosis  of,  from  pancreatic 

cyst,  996 
empyema  of,  957 

inflammation  of.    See  Cholecystitis. 
Gall-bladder  forming  abdominal  tumor,  956 
Gall-ducts,  cancer  of,  964 
Gall-stones,  composition  of,  100.    See,  also, 

Biliary  lithiasis  and  Cholelithiasis. 
Gallic  acid  in  acute  catarrhal  enteritis,  808 

in  haemoptysis,  578,  592 
Galop-rhythm  in  fatty  degeneration  of  the 
heart,  357 

Gangrene  of  lungs.    See  Lungs,  gangrene  of. 
Gangrenous  pancreatitis,  981 
pleurisy,  519 
stomatitis,  683 
Gastralgia  defined,  754 
diagnosis  of,  755 
etiology  of,  754 
prognosis  of,  755 
symptomatology  of,  754 
treatment  of,  755 
Gastralgia,  diagnosis  of,  from  simple  gastric 

ulcer,  765 
Gastric  fever,  738 

Gastric  juice,  chemical  examination  of,  734 
relation  of,  to  entrance  of  bacteria, 
31 

Gastric  ulcer,  760 

complications  of,  765 
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Gastric  ulcer,  diagnosis  of,  765 

etiology  of,  760 

forms  of,  766 

pathogenesis  of,  761 

pathology  of,  762 

perforation  in,  765 

prognosis  of,  766 

symptomatology  of,  763 

synonyms  of,  760 

treatment  of,  767 
Gastric  ulcer,  diagnosis  of,  from  gastralgia, 
766 

from  acute  hsemorrhagic  pan- 
creatitis, 980 

from  cancer  of  the  stomach, 
777 

Gastric  ulcers,  syphilitic,  769 
tuberculous,  769 
typhoid,  769 
Gastritis,  acute,  defined,  737 
diagnosis  of,  738 
etiology  of,  737 
pathology  of,  738 
prognosis  of,  739 
symptomatology  of,  738 
synonyms  of,  737 
treatment  of,  739 
Gastritis,  acute  phlegmonous,  739 
acute  toxic,  defined,  740 
diagnosis  of,  740 
etiology  of,  740 
pathology  of,  740 
prognosis  of,  740 
symptomatology  of,  740 
treatment  of,  741 
Gastritis,  chronic,  defined,  741 
diagnosis  of,  745 
etiology  of,  742 
forms  of,  743 
in  infants,  745 
pathology  of,  742 
prognosis  of,  746 
symptomatology  of,  743 
synonyms  of,  741 
treatment  of,  746 
Gastritis,  chronic,  diagnosis  of,  from  cancer 

of  the  stomach,  777 
Gastritis,  membranous,  741 

parasitic,  741 
Gastromalacia,  794 
Gastroscopy,  734 
Gentian  in  fibrous  hepatitis,  942 

in  fatty  infiltration  of  the  liver,  945 
in  rickets,  83 
Geographical  tongue  defined,  690 
diagnosis  of,  691 
etiology  of,  690 
morbid  anatomy  of,  690 
prognosis  of,  691 
symptomatology  of,  690 
synonyms  of,  690 
treatment  of,  691 
Germicidal  properties  of  blood-plasma,  186 
Germinal  infection,  39 

transmission  of  acquired  immunity,  63 
Gigantoblasts.    See  Megaloblasts. 


"  Gin-drinker's  liver,"  938 

Ginger  in  enteralgia,  860 

Glanders,  perfect  evidence  of  causative 

micro-organism,  23 
Globulicidal  properties  of  blood-plasma,  186 
Glossitis  defined,  687 

diagnosis  of,  688 

etiology  of,  687 

morbid  anatomy  of,  688 

prognosis  of,  689 

symptomatology  of,  688 

treatment  of,  689 
Glossitis,  marginate  exfoliative,  690 

parasitic.    See  Nigrities. 
Glucose  in  urine.    See  Urine,  sugar  in. 
Glycerin  cupric  test  for  sugar  in  urine,  616 
Glycosuria  in  pancreatic  calculi,  991 

in  saccharine  diabetes,  110 

in  exophthalmic  goitre,  389 

in  obesity,  95 

in  chronic  pancreatitis,  988 

in  polyuria,  122 
Gmelin's  test  for  bile-pigments  in  urine, 

623,  968 
Goitre,  239 

epidemics  of,  240 

etiology  of,  240 

in  cretinism,  242 

symptomatology  of,  241 

treatment  of,  241 
Gout  defined,  135 

etiology  of,  136 

pathology  of,  141 

retrocedent,  147 

symptomatology  of,  137 

synonyms  of,  135 

treatment  of,  144 
Gout,  diagnosis  of,  from  acute  articular 

rheumatism,  167 
Graefe's  sign  in  exophthalmic  goitre,  389 
Granular  liver,  938 

tube-casts  in  urine,  626 
Gravel,  104 

definition  of,  104 

etiology  of,  104 

symptomatology  of,  105 

treatment  of,  105 
Grave's  disease.    See  Exophthalmic  goitre. 
Gray  hepatization  of  the  lungs,  543 
Green-sickness.    See  Chlorosis. 
Grindelia  robusta  in  the  asthmatic  parox- 
ysm, 590 

in  chronic  bronchitis,  494 
Guaiacol  in  acute  miliarv  tuberculosis  of 

the  lungs,  573 
Guaiacum  in  rheumatoid  arthritis,  134 

in  gout,  146 

in  acute  catarrhal  pharyngitis,  699 

in  phlegmonous  tonsillitis,  711 
Gummata  in  syphilitic  pneumonia,  585 

of  heart,  366 

of  larynx,  472 
Gilnzburg  test  for  HCl,  735 

H^MATEMESIS.    See  Stomach,  ham- 
orrhage  from. 
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Hsematoblasts,  184 

Hsematocele.    See  Peritoneum,  hoemorrhage 

into,  887 
Hjematogenous  jaundice,  965 
Haematokrit,  Blitz-Hedin,  190 
Hgematoma  of  mediastinum,  441 
Htematuria,  significance  of,  622 
Hsematuria  in  acute  congestion  of  the  liid- 

neys,  635 

in  acute  degeneration  of  the  kidneys, 
637 

in  malignant  endocarditis,  275 
in  acute  infectious  jaundice,  971 
in  acute  exudative  nephritis,  641 
in  acute  productive  nephritis,  645 
in  primary  lobar  pneumonia,  548 
in  hsemorrhagic  pyelitis,  665 
in  renal  calculi,  666 
in  tumors  of  the  kidneys,  669 

Hfemic  murmurs.    See  Ancemic  murmurs. 

Hjemocytometer,  Thoma-Zeiss,  189 

Hsemoglobinometer,  Gowers',  190 
Von  Fleischl's,  191 

Hsemoglobinuria,  623 
Almen's  test  for,  623 

Hfemopericardium,  261 

Hsemoperitoneum.    See  Peritoneum. 

Haemoptysis,  590 
etiology  of,  591 
treatment  of,  592 

Haemoptysis,  arthritic,  592 

in  fibrinous  bronchitis,  499 
in  vesicular  emphysema,  592 
in  gangrene  of  the  lungs,  588 
in  acute  tuberculous  phthisis,  581 
in  chronic  tuberculous  phthisis,  583  ; 
in  interstitial  pneumonia,  568 
in  syphilitic  pneumonia,  586 
in  acute  miliary  tuberculosis  of  lungs, 
571 

in  chronic  miliary  tuberculosis  of  lungs, 
575,  576 

Haemoptysis,  diagnosis  of,  from  haemateme- 
sis,  791 

Haemorrhages   in   progressive  pernicious 
anaemia,  206 

in  cancer  of  the  liver,  949 

in  cancer  of  the  stomach,  774 

in  malignant  endocarditis,  274 

in  simple  gastric  ulcer,  764 

in  congenital  heart  affections,  400 

in  fibrous  hepatitis,  939 

in  acute  parenchymatous  hepatitis,  929 

in  jaundice,  969 

in  syphilitic  laryngitis,  472 

in  leukaemia,  219 

in  myxcedema,  244 
Haemorrhagic  infarction  of  intestine,  856 

pleurisy,  521 
Haemothorax,  538 

definition  of,  521,  538 

treatment  of,  539 
Hamamelis  in  chronic  pharyngitis,  702 
Hay  fever,  452 

Hay's  method  in  pleurisy,  527 
Head,  square,  in  rickets,  79 


Headache  in  progressive  pernicious  anaemia, 

203 

in  acute  catarrhal  bronchitis,  481 
in  chlorosis,  197 
in  gout,  138 

in  acute  infectious  jaundice,  971 
in  acute  exudative  nephritis,  641 
in  acute  productive  nephritis,  646 
in  chronic  productive  nephritis  with 

exudation,  649 
in  chronic  productive  nephritis  without 

exudation,  653 
in  primary  lobar  pneumonia,  550 
in  polyuria,  123 
in  cerebral  rheumatism,  162 
in  valvular  disease,  308 
Heart,  abscess  of,  342 
aneurism  of,  360 
atrophy  of,  defined,  328 
diagnosis  of,  329 
etiology  of,  328 
morbid  anatomy  of,  328 
physical  signs  of,  329 
prognosis  of,  329 
symptomatology  of,  329 
treatment  of,  329 
congenital  affections  of,  394 

anomalies  in  valve-segments, 
399 

aortic  valve  lesions,  398,  401 
auricular  septum  lesions,  397 
definition  of,  394 
etiology  of,  394 
mitral  lesions,  399,  401 
morbid  anatomy  of,  396 
patulous  ductus  arteriosus,  398, 
400 

physical  signs  of,  400 
prognosis  of,  401 
pulmonary  valve  lesions,  396, 
400 

symptomatology  of,  399 
synonyms  of,  394 
transposition  of  great  vessels, 
399 

treatment  of,  401 
tricuspid  valve  lesions,  398 
ventricular    septum  lesions, 
397,  401 
dilatation  of,  in  emphysema,  596 
in  saccharine  diabetes,  112 
Heart,  dilatation  of,  diagnosis  of,  from  peri- 
carditis, 266 
Heart,  fatty,  354,  355 

hypertrophy  and  dilatation  of,  330 
diagnosis  of,  340 
etiology  of,  330 
in  saccharine  diabetes,  112 
in  chronic  productive  nephritis, 

649,  653 
in  palpitation,  369 
in  rickets,  80 
in  tachycardia,  374 
morbid  anatomy  of,  334 
physical  signs  of,  338 
prognosis  of,  341 
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Heart,  hypertrophy   and   dilatation  of, 
symptomatology  of,  337 

synonyms  of,  330 

treatment  of,  342 
hypoplasia  of,  328 
malpositions  of,  392 

acquired,  392 

dextrocardia,  392 

ectopia  cordis,  392 

mesocardia,  392 
neuroses  of,  368 
palpitation  of,  368 
parasites  of,  366 
rapid,  369 
rupture  of,  363 

diagnosis  of,  365 

etiology  of,  363 

in  anaemic  necrosis,  352 

in  fatty  infiltration,  255 

morbid  anatomy  of,  363 

physical  signs  of,  364 

prognosis  of,  365 

symptomatology  of,  364 

treatment  of,  365 
thrombosis  of,  326 
tuberculosis  of,  366 
tumors  of,  366 

cysts  of,  366 

gummata  of,  366 
valvular  disease  of.    See  Endocarditis, 
Valve  names,  and  Valvular  disease. 
Heartburn,  744 

Heart-failure  in  lobar  pneumonia,  548 
Heart-valves,  anomalies  in,  399 
Heat,  effect  of,  on  bacteria,  15 

in  suppurative  hepatitis,  935 

in  acute  peritonitis,  908 
Heberden's  nodes,  129 
Hectic  fever  in  perinephritis,  662 
in  pyelitis,  664 

in  acute  miliary  tuberculosis  of  the 
lungs,  571 
Heller's  test  for  albumin  in  urine,  619 

for  blood-pigment  in  urine,  622 
Hemeralopia  in  jaundice,  969 
Hemiansesthesia  of  tongue,  692 
Hemianopsia  in  polyuria,  123 
Hemiplegia  in  puerperal  eclampsia,  657 
in  chronic  productive  nephritis  without 
exudation,  653 
Hepatic  artery,  aneurism  of,  428 

calculi  and  colic.    See  Biliary  lithiasis 

and  Cholelithiasis. 
neuralgia,  959 
'  Hepatitis,  fibrous,  936 

diagnosis  of,  941 
etiology  of,  936 
morbid  anatomy  of,  937 
prognosis  of,  941 
symptomatology  of,  939 
treatment  of,  941 
hypertrophic  fibrous,  942 
diagnosis  of,  943 
acute  parenchymatous,  928 
diagnosis  of,  930 
etiology  of,  928 


Hepatitis,  acute  parenchymatous,  morbid 
anatomy  of,  928 
prognosis  of,  930 
symptomatology  of,  929 
treatment  of,  930 
suppurative,  930 

diagnosis  of,  935 
etiology  of,  930 
morbid  anatomy  of,  931 
prognosis  of,  934 
symptomatology  of,  932 
treatment  of,  935 
Hepatitis,  suppurative,  diagnosis  of,  from 
cholelithiasis,  935 
from  malarial  fever,  935 
from  purulent  pleurisy,  935 
Hepatogenous  jaundice,  965 
Hereditary  immunity,  63 

transmission  of  tubercle  bacilli,  40 
Heredity  in  etiology  of  aneurism,  411 
of  arterio-sclerosis,  403 
of  rheumatoid  arthritis,  126 
of  chlorosis,  197 
of  diabetes,  107 
of  emphysema,  594 
of  chronic  endocarditis,  279 
of  acute  gastritis,  737 
of  goitre,  240 

of  exophthalmic  goitre,  387 
of  gout,  136 

of  congenital  heart  affections,  395 
of  leukaemia,  215 
of  myxoedema,  243 
of  obesity,  91 
of  polyuria,  122 
of  rheumatism,  151,  173,  176 
of  rickets,  76 
Hernia  of  the  liver,  922 
Hiccough  in  appendicitis,  821 
in  cancer  of  liver,  949 
in  oesophagismus,  729 
in  acute  hsemorrhagic  pancreatitis,  980 
in  suppurative  pancreatitis,  984 
in  acute  peritonitis,  984 
Hippuric  acid  in  urine,  603 
"  Hob-nailed  liver,"  938 
Hodgkin's  disease,  226 

diagnosis  of,  231 
etiology  of,  227 
historical  note  on,  226 
morbid  anatomy  of,  228 
prognosis  of,  232 
symptomatology  of,  229 
treatment  of,  232 
Hodgkin's  disease,  diagnosis  of,  from  tuber- 
culous adenitis,  231 
Hoffman's  anodyne  in  angina  pectoris,  386 
in  cancer  of  the  stomach,  779 
in  enteralgia,  860 
in  gastralgia,  756 
in  chronic  myocarditis,  350 
in  valvular  disease,  323 
Humoral  theory  of  immunity,  66 
Hunger  in  saccharine  diabetes.  111 
in  obesity,  96 
in  polyuria,  128 
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Hyaline  tube-casts  in  urine,  625 
Hydatid  of  liver,  951 

thrill,  953 
Hydrastis  in  haemoptysis,  570,  592 
Hydrochloric  acid  in  dilatation  of  the  stom- 
ach, 789 
in  chronic  gastritis,  748 
in  fibrous  hepatitis,  942 
Hydrochloric  acid,  absence  of,  in  cancer  of 
stomach,  774 
test  for,  in  gastric  contents,  735 
Hydrocyanic  acid  in  Addison's  disease,  238 
in  gastralgia,  756 
in  simple  gastric  ulcer,  768 
in  nervous  dyspepsia,  753 
Hydrogen  peroxide  in  pseudo-membranous 
laryngitis,  468 
in  tuberculous  laryngitis,  472  - 
in  chronic  hypertrophic  nasal  ca- 
tarrh, 451 
in  nigrities,  691 
in  ulcerous  pharyngitis,  702 
in  thrush,  675 
Hydronaphthol  in  acute  dyspeptic  diarrhoea 
in  children,  810 
in  mucous  colitis,  819 
Hydronephrosis  defined,  662 
etiology  of,  662 
in  movable  kidney,  631 
morbid  anatomy  of,  663 
symptomatology  of,  663 
treatment  of,  663 
Hydronephrosis,  diagnosis  of,  from  pan- 
creatic cysts,  996 
Hydropericardium,  260 
diagnosis  of,  260 
prognosis  of,  260 
symptomatology  of,  260 
treatment  of,  261 
Hydroperitoneum,  892 
Hydrotherapy.    See  Baths. 
Hydrothorax  defined,  537 
diagnosis  of,  537 
etiology  of,  537 
morbid  anatomy  of,  537 
symptomatology  of,  587 
treatment  of,  538 
Hydrothorax,  diagnosis  of,  from  pleurisy 

with  effusion,  523 
Hygiene  in  chronic  bronchitis,  492 
in  constipation,  863 
in  acute  dyspeptic  diarrhoea;  809 
in  chronic  diarrhoea  in  children,  816 
in  chronic  gastritis,  746 
in  mucous  colitis,  819 
Hyperaesthesia  of  pharynx,  716 

of  tongue,  692 
Hyperaesthesia  in  acute  sero-fibrinous  pleu- 
risy, 507 

Hyperisotonia  of  blood-plasma,  186 
Hyperpyrexia  in  exophthalmic  goitre,  390 

in  pericarditis,  250 

in  acute  peritonitis,  905 

in  cerebral  rheumatism,  162 
Hypertrophic  cirrhosis  of  liver,  942 

stenosis  of  pylorus,  793 


Hypobromite  method  for  estimation  of  urea 

in  urine,  611 
Hypoplasia,  vascular,  in  obesity,  95 

vascular  and  sexual,  in  chlorosis,  197 

ICE  as  a  conveyer  of  infection,  37 
Icterus.    See  Jaundice. 
Ichthyol  in  chronic  articular  rheumatism, 
174 

Ichthyosis  linguae,  686 
Idiopathic  anaemia,  201 
Ileitis,  acute  catarrhal,  798 
Ileus.    See  Intestinal  obstruction. 
Immunity,  56 

acquired  by  disease,  56 
by  inoculation,  57 

blood-serum,  58 

graduation  of,  60,  61 

kinds  of,  60 

law  of,  59 

means  employed,  57 

nature  of  products  conferring, 

.  ^7 

time  to  confer,  58 
by  vaccination,  56 
germinal  transmission  of,  63 

Profeta's  law,  63 
placental  transmission  of,  63 

to  mother,  Colles's  law,  64 

active,  58 

after  infection,  blood-serum  therapy,  68 
as  distinguished  from  "  poison-proof," 
60 

natural,  56 
passive,  58 
physiology  of,  64 
alexins,  66 

defensive  proteids,  66 
humoral  theory  of,  66 
phagocytic  theory,  64 
Impotence  in  polyuria,  123 
Incontinence  of  pylorus,  759 
Indicanuria  in  Addison's  disease,  236 
in  disease  of  pancreas,  976 
in  acute  peritonitis,  955 
Infarction,  haemorrhagic,  of  intestines,  856 
Infarcts,  haemorrhagic,  in  malignant  endo- 
carditis, 275 
Infection,  blood-serum  therapy  of,  68 
definitions  of,  20 
distinction  from  contagion,  22 

from  intoxication,  21 
etiology  of,  general,  27 

capacity  for  saprophytic  growth,. 
28 

channels  of  discharge,  31 

number  of  bacteria,  27 

portals  of  entry  of  bacteria,  29 
air-passages,  31 
ciliated  epithelium,  30 
gastric  juice,  31 
lymphatic  tissue,  30 
mucous  membraues,  29 
mucous  secretions,  31 
skin,  29 

predisposition,  42 
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Infection,  etiology  of:  predisposition,  gen- 
eral, 45 
local,  44 

virulence  of  bacteria,  27 
vital  resistance  of  bacteria,  28 
sources  of,  33 
the  air,  33 
auto-infection,  38 
decomposing  food-stuffs,  88 
food,  37 
fomites,  38 
germinal,  39 
the  ground,  34 
ice,  37 
insects,  38 
intra-uterine,  39 
milk,  37 

mixed  infections,  39 
secondary  infection,  39 
water,  35 

Infectious  diseases,  evidence  that  micro- 
organisms are  causative,  23 
Inhalations  in  bronchiectasis,  497 

in  chronic  bronchitis,  493 
Injection  of  bacteria  or  their  products.  See 

Inoculation. 
Injections  in  intestinal  obstruction,  852 
Inoculation  conferring  immunity,  57 
blood-serum,  58 
graduation  of,  60,  61 
immediate  effects  of,  58 
law  of,  59 

means  employed,  57 
milk,  62 

Inoculation  of  blood-serum   in  primary 
lobar  pneumonia,  556 
of  cultures  of  cholera  bacillus,  53 
of  diphtheria  bacillus,  52 
of  tetanus  bacillus  ptomaines,  51 
of  typhoid  bacillus,  54 
Insects  as  conveyers  of  infection,  88 
Insomnia  in  acute  exudative  nephritis,  641 
in  acute  productive  nephritis,  646 
in  chronic  productive  nephritis  with 

exudation,  649 
in  chronic  productive  nephritis  without 

exudation,  653 
in  primary  lobar  pneumonia,  550 
in  polyuria,  123 
in  valvular  disease,  308 
Interlobular  pleurisy,  521 
Internal  strangulation  of  intestines,  842, 
848 

Intestinal  casts.    See  Mucous  colitis. 
Intestinal  indigestion,  857 

irrigation  in  cholera  infantum,  811 
in  dysentery,  834 
in  acute  catarrhal  enteritis,  800 
in  chronic  enteritis,  808 
in  acute  entero-colitis  in  children, 
813 

obstruction  defined,  841 
diagnosis  of,  847 
etiology  of,  841 

faeces  and  foreign  bodies,  844,  848 
functional,  844,  849 


Intestinal  obstruction,  internal  strangula- 
tion, 842,  848 
intussusception,  841,  848 
pathology  of,  841 
prognosis  of,  850 

stricture  and  compression,  843,  849 
symptomatology  of,  acute,  845 

chronic,  846 
synonyms  of,  841 
treatment  of,  851 
volvulus,  848,  848 
Intestinal  obstruction,  diagnosis  of,  from 
appendicitis,  822 
from  acute  hsemorrhagic  pan- 
creatitis, 981 
Intestinal  parasites,  765 
amseba  coli,  865 
balantidium  coli,  866 
cercomonas  intestinalis,  866 
cestodes,  868 

megastoma  entericum,  867 

nematodes,  877 

paramcecium  coli,  866 

psorospermia,  867 

trichomonas  intestinalis,  866 
pseudo-parasites,  885 
Intestines,  amyloid  degeneration  of,  866 
Intestines,  cancer  of,  defined,  836 

diagnosis  of,  887 

etiology  of,  836 

forms  of,  836 

pathology  of,  836 

prognosis  of,  838 

symptomatology  of,  837 

synonyms  of,  836 

treatment  of,  838 
dilatation  of,  860 
haemorrhage  from,  853 

diagnosis  of,  855 

etiology  of,  853 

pathology  of,  854 

prognosis  of,  855 

symptomatology  of,  854 

treatment  of,  855 
hsemorrhagic  infarction  of,  856 
non-cancerous  growths  of,  888 
rheumatic  pains  of,  165 
ulceration  of,  838 

duodenal  ulcer,  838 

stercoral,  839 

syphilitic,  840 

symptomatology  of,  840 

tuberculous,  839 
Intoxication,  distinction  from  infection,  21 
Intrathoracic  injections  in  bronchiectasis, 
498 

Intra-uterine  infection,  39 
Intubation  in  pseudo-membranous  laryn- 
gitis, 469 
Intussusception,  841 
Iodide  of  potassium  in  aneurism,  424 

in  angina  pectoris,  386 

in  arterio-sclerosis,  410 

in  rheumatoid  arthritis,  133 

in  asthma,  590 

in  chronic  bronchitis,  498 
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Iodide  of  potassium  in  fibrinous  bronchitis, , 
501 

in  acute  simple  endocarditis,  271 
in  goitre  241 
in  gout,  146 

in  Hodgliin's  disease,  233 

in  sypliilitic  laryngitis,  473 

in  chronic  myocarditis,  350 

in  acute  productive  nephritis,  647 

in  chronic  productive  nephritis 

with  exudation,  650 
in  chronic  productive  nephritis 

without  exudation,  656 
in  pericarditis,  258 
in  sero-fibrinous  pleurisy,  526 
in  primary  lobar  pneumonia,  555 
in  syphilitic  pneumonia,  587 
in  abarticular  rheumatism,  181 
in  chronic  articular  rheumatism, 

174 

in  chronic  miliary  tuberculosis  of 

the  lungs,  578 
test  of  gastric  absorption,  737 
Iodine  in  saccharine  diabetes,  120 
in  parotitis,  695 
in  chronic  pharyngitis,  702 
in  phlebitis,  432 
in  sero-fibrinous  pleurisy,  525 
tincture  of,  in  chronic  articular  rheu- 
matism, 174 
in  subacute  articular  rheumatism, 
173 

in  valvular  disease,  324 
Iodoform  in  epistaxis,  457 

in  tuberculous  laryngitis,  472 

in  ulcerous  {pharyngitis,  702 

in  aphthous  stomatitis,  677 

in  gangrenous  stomatitis,  685 
Ipecacuanha  in  acute  catarrhal  bronchitis, 
484 

in  chronic  bronchitis,  493 
in  fibrinous  bronchitis,  501 
in  broncho-pneumonia,  566 
in  constipation,  863 
in  dysentery,  835 

in  acute  catarrhal  laryngitis  of  chil- 
dren, 461 

in  pseudo-membranous  laryngitis,  469 
in  primary  lobar  pneumonia,  555 
Iron  in  Addison's  disease,  238 

in  progressive  pernicious  ansemia,  207 
in  secondary  anaemia,  210 
in  sero-fibrinous  bronchitis,  527 
in  chlorosis,  200 

in  chronic  diarrhoea  in  children,  817 

in  nervous  dyspepsia,  702 

in  epistaxis,  457 

in  simple  gastric  ulcer,  769 

in  glossitis,  689 

in  fatty  infiltration  of  the  liver,  945 

in  laryngismus  stridulus,  475 

in  pseudo-membranous  laryngitis,  468 

in  leukaemia,  225 

in  mucous  colitis,  819 

in  acute  exudative  nephritis,  644 

in  acute  productive  nephritis,  647 


Iron  in  chronic  productive  nephritis  with 
exudation,  650 
in  ulcerous  pharyngitis,  702 
iodide  of,  in  rheumatoid  arthritis,  133 
in  rickets,  83 

in  chronic  hypertrophy  of  the  ton- 
sils, 714 
in  valvular  disease,  317 
Irrigation  in  cholera  infantum,  811 
in  dysentery,  834 
in  acute  catarrhal  enteritis,  800 
in  chronic  enteritis,  808 
in  acute  entero-colitis  in  children,  813 
in  purulent  pleurisy,  529 
"Irritable  heart"  of  soldiers,  371 
Isotonia  of  blood-plasma,  186 
Itching  in  Hodgkin's  disease,  231 
in  jaundice,  969 

treatment  of,  970 
in  cancer  of  the  liver,  949 

JAUNDICE,  965 
diagnosis  of,  969 
etiological  table  of,  966 
etiology  of,  965 
hsematogenous,  965 
hepatogenous,  965 
morbid  anatomy  of,  967 
prognosis  of,  970 
symptomatology  of,  967 
treatment  of,  970 
vision  in,  969 
Jaundice,  infectious,  acute,  971 
diagnosis  of,  972 
etiology  of,  971 
morbid  anatomy  of,  971 
prognosis  of,  972 
recurrence  in,  971 
symptomatology  of,  971 
treatment  of,  972 
Jaundice,  bradycardia  in,  376 

in  aneurism  of  abdominal  aorta.  427 
in  cancer  of  the  bile-ducts,  964 
in  cancer  of  tlie  gall-bladder,  964 
in  cancer  of  liver,  949 
in  cancer  of  pancreas,  998 
in  cancer  of  stomach,  776 
in  cestodes,  874 
in  cholangitis,  955 
in  cholelithiasis,  959 
in  passive  congestion  of  liver,  924 
in  pancreatic  cysts,  994 
in  echinococcus  of  the  liver,  952 
in   acute   parenchymatous  hepatitis, 
929 

in  fibrous  hepatitis,  939 

in  hypertrophic  fibrous  hepatitis,  942 

in  suppurative  hepatitis,  934 

in  leukaemia,  216 

in  biliary  lithiasis,  100,  101 

in  mitralinsufficiency,  286 

in  chronic  pancreatitis,  988 

in  gangrenous  pancreatitis,  982 

in  acute  perihepatitis,  927 

in  suppurative  peritonitis,  984 

in  valvular  disease,  307 
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Jejunitis,  acute  catarrhal,  798 
Joint-changes  in  gout,  136 

in  acute  articular  rheumatism,  152 

in  rheumatoid  arthritis,  127 

KIDNEY,  movable,  630 
symptomatology  of,  631 
treatment  of,  631 
Kidneys,  adenoma  of,  668 

symptomatology  of,  669 
treatment  of,  669 
acute  congestion  of,  635 
definition  of,  635 
etiology  of,  635 
morbid  anatomy  of,  635 
symptomatology  of,  635 
treatment  of,  636 
Kidneys,  chronic  congestion  of,  636 
definition  of,  636 
etiology  of,  636 
morbid  anatomy  of,  636 
symptomatology  of,  636 
Kidneys,  cystic,  667 

congenital,  667 
etiology  of,  667 
forms  of,  acquired,  668 
Kidneys,  acute  degeneration  of,  637 
etiology  of,  637 
morbid  anatomy  of,  637 
symptomatology  of,  637 
synonyms  of,  637 
treatment  of,  638 
Kidneys,  chronic  degeneration  of,  638 
etiology  of,  638 
morbid  anatomy  of,  638 
symptomatology  of,  638 
synonyms  of,  638 
treatment  of,  638 
Kidneys,  malformations  of,  630 

position  of,  determination  of,  630 
sarcoma  of,  668 

symptomatology  of,  669 
treatment  of,  669 
Klebs-Loffler  bacillus,  relation  of,  to  diph- 
theria, 24 

Knee-jerk,  exaggerated,  in  saccharine  dia- 
betes, significance  of,  112 
Koossin  in  cestodes,  876 
Kreatinin  in  urine,  603 


ACTIO  acid  in  saccharine  diabetes, 
I  121 


in   acute  dyspeptic  diarrhoea  in 

children,  810 
in  tuberculous  laryngitis,  472 
Lactic  acid,  test  for,  in  gastric  contents, 
736 

Lacto-phosphate  of  calcium  in  rickets,  84 

Lancing  of  gums  in  rickets,  84 

"  La  perleche,"  683 

Laryngeal  muscles,  paralysis  of,  476 

abductor  paralysis,  477,  478 
adductor  paralysis,  478 
recurrent  nerve,  477 
sites  of  lesion  in,  476 

Laryngeal  rheumatism,  164 


Laryngismus  stridulus,  473 
diagnosis  of,  474 
etiology  of,  474 
prognosis  of,  474 
symptomatology  of,  474 
synonyms  of,  474 
treatment  of,  475 
Laryngismus  stridulus,  diagnosis  of,  from 
acute  catarrhal  laryngitis  in  chil- 
dren, 460 
Laryngitis,  acute  catarrhal,  458 
diagnosis  of,  459 
etiology  of,  458 
symptomatology  of,  458 
treatment  of,  460 
Laryngitis,  acute  catarrhal,  in  children,  459 
diagnosis  of,  460 
etiology  of,  459 
symptomatology  of,  459 
synonyms  of,  459 
treatment  of,  460 
Laryngitis,  acute  catarrhal,  in  children, 
diagnosis  of,  from  laryngeal  diph- 
theria, 460 
from  laryngismus  strid- 
ulus, 460 
Laryngitis,  chronic  catarrhal,  462 
diagnosis  of,  462 
etiology  of,  462 
symptomatology  of,  462 
synonyms  of,  462 
treatment  of,  462 
Laryngitis,  cedematous,  463 
etiology  of,  463 
symptoms  of,  463 
synonyms  of,  463 
treatment  of,  463 
Laryngitis,  pseudo-membranous,  463 
complications  of,  466 
diagnosis  of,  467 
etiology  of,  464 
morbid  anatomy  of,  465 
prognosis  of,  467 
relation  of,  to  diphtheria,  464 
symptomatology  of,  466 
synonyms  of,  464 
treatment  of,  468 
Laryngitis,  subacute  catarrhal,  461 
etiology  of,  461 
treatment  of,  461 
Laryngitis,  syphilitic,  472 

diagnosis  of,  473 
etiology  of,  472 
morbid  anatomy  of,  472 
symptomatology  of,  473 
treatment  of,  473 
Laryngitis,  syphilitic,  diagnosis  of,  from 

tuberculous  laryngitis,  471 
Laryngitis,  tuberculous,  470 
diagnosis  of,  471 
etiology  of,  470 
morbid  anatomy  of,  470 
prognosis  of,  471 
symptomatology  of,  470 
synonyms  of,  470 
treatment  of,  471 
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Laryngitis,  tuberculous,  diagnosis  of,  from 

syphilitic  laryngitis,  471 
Lavage  in  atony  of  stomach,  759 

in  cancer  of  stomach,  780 

in  dilatation  of  stomach,  787 

in  simple  gastric  ulcer,  768 

in  chronic  gastritis,  749 

in  acute  peritonitis,  908 
Lavage,  method  of  performing,  788 
Lead  acetate  in  dysentery,  835 
in  chronic  enteritis,  806 

in  polyuria,  125 
Leeching  in  angina  ludovici,  697 

in  appendicitis,  823 

in  glossitis,  689 

in  cedematous  laryngitis,  463 

in  acute  mediastinitis,  437 

in  parotitis,  695 

in  phlegmonous  pharyngitis,  704 
in  phlebitis,  432 
in  fibrinous  pleurisy,  525 
in  valvular  disease,  321 
Leprosy,  imperfect  evidence  of  causative 

micro-organism  of,  26 
Leptothrix,  4 

buccalis,  704 
Leucin  in  sputa  in  foetid  bronchitis,  490 
in  urine,  627 

in  acute  parenchymatous  hepatitis, 
929 

Leucocytes.  See  Blood,  tvhite  corpuscles  of. 
Leucocythaemia,  213 

Leucocytoses,  general  considerations  on, 
211 

Leucocytosis  in  secondary  anaemias,  209 

in  saccharine  diabetes,  108 

in  Hodgkin's  disease,  230 

in  pneumonia,  212 

in  mediastinal  sarcoma,  444 
Leucoderma  in  Addison's  disease,  235 
Leucorrhcea  in  chlorosis,  198 
Leukaemia,  212 

blood  in,  216 

diagnosis  of,  223 

etiology  of,  213 

history  of,  213 

lymph-glands  and  bones  in,  221 
morbid  anatomy  of,  221 
peritonitis  in,  216 
prognosis  of,  224 
spleen  in,  220 
splenectomy  in,  225 
symptomatology  of,  215 
treatment  of,  225 
Leukaemic  tumors  in  organs,  223 
Leukoblasts,  184 
Leukoplasia  oris,  686 

diagnosis  of,  686 
etiology  of,  686 
morbid  anatomy  of,  686 
prognosis  of,  687 
symptomatology  of,  686 
synonyms  of,  686 
treatment  of,  687 
Liebig's  method  for  estimation  of  urea  in 
urine,  612 


Ligation  of  arteries  in  goitre,  242 
Limestone  in  etiology  of  goitre,  240 
Lime-vv^ater  in  fibrinous  bronchitis,  501 

in  pseudo-membranous  laryngitis,  468 
Lipoma  of  head,  366 
of  intestines.  838 
of  stomach,  781 
Lipuria  in  disease  of  pancreas,  977 
Lithaemia,  135 
Lithium  salts  in  gout,  146 
Litmus-paper,  blue,  605 
neutral,  605 
red,  605 
Liver,  amyloid,  945 

diagnosis  of,  947 
etiology  of,  946 
morbid  anatomy  of,  946 
prognosis  of,  947 
symptomatology  of,  946 
treatment  of,  947 
Liver,  cancer  of,  947 

diagnosis  of,  950 
etiology  of,  947 
morbid  anatomy  of,  948 
prognosis  of,  950 
symptomatology  of,  949 
treatment  of,  950 
Liver,  cirrhosis  of,  936 
Liver,  congestion  of,  active,  922 
diagnosis  of,  923 
etiology  of,  923 
morbid  anatomy  of,  923 
symptomatology  of,  923 
treatment  of,  923 
Liver,  congestion  of,  passive,  923 
diagnosis  of,  925 
etiology  of,  924 
morbid  anatomy  of,  924 
prognosis  of,  925 
symptomatology  of,  924 
treatment  of,  925 
Liver,  corset-,  921 

Liver,  depression  of,  in  acute  sero-fibrinous 
pleurisy,  513 
in  pneumothorax,  535 
Liver^dulness,  disappearance  of,  in  perfo- 
rative peritonitis,  905 
Liver,  echinococcus  of,  951 
diagnosis  of,  953 
etiology  of,  951 
fluid  in,  951 

morbid  anatomy  of,  951 
prognosis  of,  953 
suppuration  in,  953 
symptomatology  of,  952 
treatment  of,  954 
Liver,  fatty  infiltration  of,  943 
diagnosis  of,  945 
etiology  of,  943 
morbid  anatomy  of,  944 
prognosis  of,  945 
symptomatology  of,  944 
treatment  of,  945 
Liver,  inflammation  of  bile-ducts  and  gall- 
bladder.   See  Cholangitis  and  Chole- 
cystitis. 
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Liver,  malformations  of,  921 

malpositions  of,  922 

movable,  922 
Liver,  parasites  of,  950 
Liver,  yellow  atrophy  of,  acute,  928 
"  Liver-spots,"  237 

Lobelia  in  the  asthmatic  paroxysm,  590 
Locality  in  etiology  of  autumnal  catarrh, 
453 

of  goitre,  240 
Locomotor  ataxia,  pseudo-,  in  saccharine 

diabetes,  112 
Lungs,  actinomycosis  of,  598 

diagnosis  of,  599 

etiology  of,  598 

morbid  anatomy  of,  598 

symptomatology  of,  598 

treatment  of,  599 
Lungs,  gangrene  of,  587 

diagnosis  of,  588 

etiology  of,  587 

in  cancer  of  the  oesophagus,  727 
morbid  anatomy  of,  587 
symptomatology  of,  588 
treatment  of,  588 
Lungs,   gangrene  of,  diagnosis  of,  from 

foetid  bronchitis,  491 
Lungs,  induration  of,  brown.    See  Pneumo- 
nia of  heart  disease. 
Lungs,  malignant  growths  of,  599 
Lungs.  See  Phthisis,  Pneumonia,  and  Tuber- 
culosis. 

Lymphatic  tissue,  relation  of,  to  entrance 

of  bacteria,  30 
Lymph-glands  in  Hodgkin's  disease,  228 

in  leukaemia,  221 
Lymphocytes,  193 

in  Hodgkin's  disease,  230 

in  leukaemia,  216 
Lymphoma  of  intestines,  838 

of  lungs,  599 

of  stomach,  781 
Lympho-sarcoma  of  stomach,  781 

MACROCYTES.    See  Megahci/fes. 
Magnesium  sulphate  in  ascites,  897 
in  broncho-pneumonia,  565 
in  jaundice,  970 
in  acute  exudative  nephritis,  644 
in  pericarditis,  258 
in  acute  peritonitis,  909 
in  sero-fibrinous  pleurisy,  527 
in  primary  lobar  pneumonia,  555 
Malarial  fever,  imperfect  evidence  of  causa- 
tive micro-organism  of,  26 
Malpositions  of  heart,  392 

of  liver,  922 
Maltine  in  rickets,  83 

Mar6chal-Rosin  test  for  bile-pigment  in 

urine,  968 
"  Masque  des  femmes  encientes,"  237 
Massage  in  progressive  pernicious  anaemia, 

208 

in  constipation,  863 
in  acute  productive  nephritis,  647 
in  abarticular  rheumatism,  181 
65 


Massage  in  muscular  rheumatism,  178 

in  subacute  articular  rheumatism,  173 

McBurney's  point  in  appendicitis,  821 

Mechanical  angina,  304 

Mediastinal  emphysema,  440 
haematoma,  441 

Mediastinal  lymphadenitis,  acute,  437 
diagnosis  of  438 
etiology  of,  437 
morbid  anatomy  of,  438 
prognosis  of,  438 
symptomatology  of,  438 
treatment  of,  439 

Mediastinal   lymphadenitis,  tuberculous, 
439 

diagnosis  of,  440 
morbid  anatomy  of,  439 
prognosis  of,  440 
symptomatology  of,  439 
treatment  of,  440 
Mediastinal  tumors,  441 
diagnosis  of,  444 
physical  signs  of,  444 
prognosis  of,  445 
symptomatology  of,  442 
treatment  of,  445 
Mediastinal  tumors,  diagnosis,  of  from  an- 
eurism of  thoracic  aorta,  421 
Mediastinitis,  acute,  436 
diagnosis  of,  437 
morbid  anatomy  of,  436 
prognosis  of,  437 
symptomatology  of,  436 
treatment  of,  437 
Mediastinitis,  chronic,  437 
Mediastino-pericarditis,  254 
Megaloblasts  in  secondary  anaemia,  209 
in  leukaemia,  218 

in  progressive  pernicious  anaemia,  205 
Megalocytes  in  secondary  anaemia,  208 

in  progressive  pernicious  anaemia,  205 
Megastoma  entericum,  867 
Melaena,  853 

neonatorum,  791,  854 
Melanin  in  urine  in  melanotic  cancer  or 

sarcoma  of  liver,  949 
Melasma  suprarenale,  235 
Membranous  croup,  464 
Memory  in  myxoedema,  244 
Meningitis  in  primary  lobar  pneumonia, 
552 

Menstruation  in  chlorosis,  197 

in  chronic  miliary  tuberculosis  of  the 
lungs,  576 

in  chronic  tuberculous  phthisis,  584 

in  valvular  disease,  308 
Mental  symptoms  in  myxoedema,  243 
Menthol  in  tuberculous  laryngitis,  472 
Mercury  in  acute  catarrhal  bronchitis,  486 

in  fibrinous  bronchitis,  501 

in  saccharine  diabetes,  120 

in  dysentery,  835 

in  acute  simple  endocarditis,  271 

in  goitre,  242 

in  pseudo-membranous  laryngitis,  468 
in  syphilitic  laryngitis,  473 
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Mercury  in  parotitis,  695 
in  pericarditis,  258 
in  sero-fibrinous  pleurisy,  526 
in  syphilitic  pneumonia,  587 
in  valvular  disease,  322 
(See,  also.  Calomel.) 

Merismopedia,  2 

Merycismus,  758 

Mesenteric  arteries,  aneurism  of,  429 
Mesocardia,  392 

Metallic  tinkling  in  pneumothorax  with 

effusion,  535 
Meteorism  in  acute  peritonitis,  904 

in  tuberculous  peritonitis,  914 
Methyl-violet  in  tuberculous  laryngitis,  472 
Miasm,  definition  of,  22 
Miasmatic  contagion,  definition  of,  22 

disease,  definition  of,  22 
Micrococcus  lanceolatus  as  cause  of  pneu- 
monia, 23 

urese,  602 

Microcytes  in  secondary  anaemia,  208 

in  progressive  pernicious  anaemia,  205 
Micro-organisms  in  acute  endocarditis,  264 
in  malignant  endocarditis,  273 
in  acute  myocarditis,  344 
in  pericarditis,  249 
in  urine,  628 
(See,  also,  Bacteria.) 
Miliary  tuberculosis  of  lungs.    See  Tuber- 
culosis o  f  lungs. 
Milk  in  acute  exudative  nephritis,  644 
in  acute  productive  nephritis,  646 
in  rickets,  82 
Milk  as  a  conveyer  of  infection,  37 
conferring  immunity,  62 
stained,  in  jaundice,  967 
Mineral  waters  in  constipation,  864 
in  saccharine  diabetes,  119 
in  gout,  146 
in  gravel,  106 
in  obesity,  97 
in  pyelitis,  665 
Mitoses  in  myelocytes  in  leukaemia,  218 
Mitral  insuflSciency,  284 

effect  on  heart-chambers  and  walls, 
285 

murmur  in,  286 
physical  signs  of,  285 
"  relative,"  284 

in  aortic  insufiiciency,  291 
tricuspid  insufiiciency  in,  285 
stenosis,  287 

congenital,  287 

effect  on  heart-  chambers  and  walls, 

288 

haemoptysis  in,  591 
physical  signs  of,  288 
presystolic  murmur  in,  289 
pulsation  in,  288 
thrill  in,  288 
Mixed  infection,  39 
Morphine  in  aneurism,  424 
in  angina  pectoris,  386 
in  cholelithiasis,  963 
in  cholera  infantum,  811 


Morphine  in  chronic  diarrhoea  in  children, 
817 

in  enteralgia,  860 

in  epietaxis,  457 

in  simple  gastric  ulcer,  768 

in  haemoptysis,  578 

in  acute  catarrhal  laryngitis,  461 

in  tuberculous  laryngitis,  472 

in  biliary  lithiasis,  102 

in  acute  exudative  nephritis,  644 

in  chronic  productive  nephritis  without 

exudation,  656 
in  the  astlimatic  paroxysm,  590 
in  pericarditis,  258 
in  fibrinous  pleurisy,  525 
in  primary  lobar  pneumonia,  555 
in  pneumothorax,  536 
in  renal  calculi,  667 
in  muscular  rheumatism,  178 
in  tachycardia,  374 
in  valvular  disease,  323 
Motor  power  of  stomach,  736 
Mountain-climbing  in  fatty  infiltration  of 
heart,  359 
in  valvular  disease,  315 
Mouth-breathing  in  chronic  hypertrophic 

nasal  catarrh,  450 
Mouth,  symptomatic  affections  of,  692 
anaesthesia  of,  692 
color  of  mucous  membrane, 
692 

condition  of  teeth,  692 
eruptions  in,  693 
fissures  and  ulcers  of,  694 
gonorrhoeal  inflammation  of, 
694 

Mouth,  ulceration  of,  simple,  682 
Movable  kidney,  630 
Mucous  colitis,  818 

diagnosis  of,  819 

etiology  of,  818 

pathology  of,  818 

prognosis  of,  819 

symptomatology  of,  818 

treatment  of,  819 
Mucous  membranes  admitting  bacteria  into 
the  body,  29 
tube-casts  in  urine,  625 
Mucus  in  urine,  603 

distinction  of,  from  pus,  624 
Murmurs  in  progressive  pernicious  anaemia, 
206 

in  aneurism  of  abdominal  aorta,  428 
of  pulmonary  artery,  426 
of  thoracic  aorta,  418 

in  acute  aortitis,  403 

in  arterio-sclerosis,  408 

in  chlorosis  198. 

in  fatty  degeneration  of  heart,  357 
in  dilatation  of  heart,  339,  340 
in  acute  simple  endocarditis,  268 
in  malignant  endocarditis,  277 
in  exophthalmic  goitre,  388 
in  Hodgkin's  disease,  231 
in  fatty  infiltration  of  heart,  355 
in  aortic  insufiiciency,  293 


INDEX. 


1027 


Murmurs  iu  mitral  insufficiency,  286 
in  pulmonary  insufficiency,  299 
in  tricuspid  insufficiency,  297 
in  acute  myocarditis,  345 
in  chronic  myocarditis,  349 
in  adhesive  pericarditis,  254 
in  stenosis  of  aorta,  429 
in  aortic  stenosis,  295 
in  mitral  stenosis,  289 
in  pulmonary  stenosis,  299 
in  tachycardia,  372 
Murmurs,  anaemic,  diagnosis  of,  from  organic 

murmurs,  268,  311 
Murmurs  of  dilatation,  diagnosis  of,  from 

valvular  lesions,  269 
Murmurs,  endocardial,  diagnosis  of,  from 

pericardial  sounds,  255 
Murmurs,  ])resystolic,  in  aortic  insufficiency, 
294 

in  aortic  stenosis,  296 
in  mitral  stenosis,  289 
in  tricuspid  stenosis,  299 
tracheal,  in  aneurism  of  thoracic  aorta, 
418 

Muscular  rheumatism,  176 
Mustard  plasters  in  acute  catarrhal  enteri- 
tis, 799 
in  gout,  146 

in  fibrinous  pleurisy,  525 

in  muscular  rheumatism,  178 
Mycosis  pharyngis,  704 
Myelocytes  in  leukaemia,  218 
Myocarditis,  acute,  342 

diagnosis  of,  345 

etiology  of,  343 

morbid  anatomy  of,  343 

physical  signs  of,  345 

prognosis  of,  346 

symptomatology  of,  345 

synonyms  of,  342 

treatment  of,  346 
Myocarditis,  chronic,  346 

diagnosis  of,  349 

etiology  of,  346 

morbid  anatomy  of,  347 

physical  signs  of,  349 

prognosis  of,  350 

symptomatology  of,  348 

synonyms  of,  346 

treatment  of,  350 
Myocardium,  degenerations  of,  351 

amyloid,  352 

anaemic  necrosis,  351 

calcification,  352 

diagnosis  of,  357 

fatty,  355 

fatty  infiltration,  354 

hyaline,  352 

parenchymatous,  353 

prognosis  of,  358 

symptomatology  of,  356 

treatment  of,  359 
"  Myomalacia  cordis,"  352 
Myrrh  in  glossitis,  689 
Myrtol  in  chronic  bronchitis,  494 
in  bronchiectasis,  497 


Myxoedema,  242 

diagnosis  of,  244 

mental  symptoms  in,  243 

operative,  244 

treatment  of,  244 
Myxoma  of  heart,  366 

of  intestine,  838 

of  stomach,  780 

NAILS  in  rheumatoid  arthritis,  131 
Naphthalin  in  acute  dyspeptic  diar- 
rhea in  children,  810 
in  chronic  diarrhoea  in  children, 
816 

in  chronic  gastritis,  750 
in  dilatation  of  stomach,  789 
Nasal  catarrh,  acute,  446 

^  diagnosis  of,  447 

etiology  of,  446 
symptomatology  of,  447 
synonyms  of,  446 
treatment  of,  448 
Nasal  catarrh,  chronic,  449 
etiology  of,  449 
treatment  of,  451 
Nasal  catarrh,  chronic  atrophic,  450 
treatment  of,  452 
chronic  hypertrophic,  449 
treatment  of,  451 

Nematodes,  877 

amphistoma  hominis,  885 
anchylostomum  duodenale,  881 

diagnosis  of,  884 

etiology  of,  882 

morbid  anatomy  of,  883 

prognosis  of,  884 

seat  of,  883 

symptomatology  of,  883 
treatment  of,  884 
ascaris  lumbricoides,  877 
diagnosis  of,  879 
etiology  of,  878 
morbid  anatomy  of,  878 
prognosis  of,  879 
seat  of,  878 

symptomatology  of,  878 
treatment  of,  879 
maritima,  880 
mystax,  880 
distomum  crassum,  885 
haematobium,  885 
heterophyes,  885 
oxyuris  vermicularis,  880 

symptomatology  of,  881 
treatment  of,  881 
rhabdonema  intestinale,  885 
tricocephalus  dispar,  884 
Nephrectomy  in  idiopathic  abscess  of  kid- 
ney, 659 
in  tuberculous  nephritis,  661 
Nephritis,  acute  exudative,  638 
etiology  of,  639 
morbid  anatomy  of,  639 
prognosis  of,  642 
symptomatology  of,  640 
synonyms  of,  639 
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Nephritis,  acute  exudative,  treatment  of, 
642 

Nephritis,  acute  parenchymatous,  638,  644 

(see  Kidneys). 
Nephritis,  acute  productive,  644 
etiology  of,  644 
morbid  anatomy  of,  644 
prognosis  of,  646 
symptomatology  of,  645 
synonyms  of,  644 
treatment  of,  646 
Nephritis,  chronic  productive,  with  exuda- 
tion, course  of,  649 
definition  of,  647 
etiology  of,  648 
morbid  anatomy  of,  648 
prognosis  of,  650 
symptomatology  of,, 648 
synonyms  of,  647 
treatment  of,  650 
acute  uraemia  in,  649 
chronic  uraemia  in,  649 
Nephritis,  chronic  productive,  without  exu- 
dation, complicating  le- 
sions of,  652 
course  of,  654 
definition  of,  651 
etiology  of,  651 
morbid  anatomy  of,  651 
symptomatology  of,  652 
treatment  of,  656 
acute  ursemia  in,  653 
chronic  uraemia  in,  653 
Nephritis,  suppurative,  657 

with  cystitis  and  pyelo-nephritis, 
669 

prognosis  of,  660 
symptomatology  of,  659 
treatment  of,  660 
embolic,  658 
from  injury,  658 
idiopathic,  658 
Nephritis,  tuberculous,  660 

symptomatology  of,  661 
treatment  of,  66 1 
Nerve,  inferior  laryngeal,  476 

unilateral  and  bilateral  paral- 
ysis of,  477 
superior  laryngeal,  476 
Nervous  anorexia,  757 
diarrhcea,  864 
eructation,  757 
symptoms  in  cestodes,  874 
in  mucous  colitis,  819 
in  acute  exudative  nephritis,  641 
in  abarticular  rheumatism,  180 
system,  influence  of,  upon  nutrition,  70 
vomiting,  757 
Neuralgia  in  saccharine  diabetes.  111 

of  pharynx,  717 
Neuritis  in  saccharine  diabetes,  111 

in  acute  infectious  jaundice,  972 
Neuroses  of  the  heart,  368 
Neutrophiles  in  secondary  anaemias,  209 
Neutrophilic  granules  in  blood,  193 
in  leukaemia,  216 


Nigrities,  definition  of,  691 
etiology  of,  691 
morbid  anatomy  of,  691 
prognosis  of,  69J 
symptomatology  of,  691 
synonyms  of,  691 
treatment  of,  691 
Nitro-glycerin  in  aneurism,  425 
in  angina  pectoris,  386 
in  arterio-sclerosis,  410 
in  bradycardia,  377 
in  broncho-pneumonia,  566 
in  puerperal  eclampsia,  657 
in  chronic  endocarditis,  350 
in  fatty  degeneration  of    the  heart, 
360 

in  acute  exudative  nephritis,  644 
in  acute  productive  nephritis,  647 
in  chronic  productive  nephritis  with 

exudation,  650 
in  chronic  productive  nephritis  without 

exudation,  656 
in  primary  lobar  pneumonia,  555 
in  valvular  disease,  320 
Noma.    See  Stomatitis,  gangrenous. 
Normoblasts,  184 

in  progressive  pernicious  anaemia,  205 
in  secondary  anaemias,  208 
in  chlorosis,  200 
in  Hodgkin's  disease,  230 
in  leukaemia,  218 
Nose-bleed.    See  Epistaxis. 
Nutrition,  factors  modifying,  70 

influence  of  nervous  system  upon,  70 
process  of,  70 
Nux  vomica  in  chronic  gastritis,  749 

in  primary  lobar  pneumonia,  555 
in  valvular  disease.  319 
Nyctalopia  in  jaundice,  969 


OBESITY,  anaemic  form  of,  95 
definition  of,  89 
etiology  of,  90 
pathology  of,  92 
plethoric  form  of,  95 
symptomatology  of,  93 
treatment  of,  96 
Ocular  complications  in  rheumatoid  arthri- 
tis, 131 
in  saccharine  diabetes,  112 
CEdema  in  progressive  pernicious  anaemia, 
203 

in  aneurism  of  thoracic  aorta, 
in  chlorosis,  199 
in  puerperal  eclampsia,  657 
in  emphysema,  597 
in  congenital  heart  affections, 
in  fibrous  hepatitis,  939 
in  suppurative  hepatitis,  934 
in  Hodgkin's  disease,  230 
in  leukaemia,  219 
in  amyloid  liver,  946 
in  acute  exudative  nephritis, 
in  acute  productive  nephritis,  645 
in  chronic  productive  nephritis  with 
exudation,  649 
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CEdema  in  chronic  productive  nephritis 
without  exudation,  654 
in  pericarditis,  251 
in  polyuria,  124 

in  acute  articular  rheumatism,  155 
in  valvular  disease,  305 
CEdema,  local,  in  perinephritis,  662 

in  sero-iibrinous  pleurisy,  510 
in  purulent  pleurisy,  520 
(Edema  of  glottis.   See  Laryngitis,  (edema- 
tous. 

CEdema,  mechanism  of,  632 

unexplained  cases  of,  633 
(Esophagismus.    See  (Esophagus,  spasm  of. 
CEsophagitis,  definition  of,  720 
etiology  of,  720 
forms  of,  720 
pathology  of,  721 
prognosis  of,  722 
symptomatology  of,  722 
treatment  of,  722 
CEsophagomalacia,  728 
(Esophagus,  cancer  of,  727 
CEsophagus,  dilatation  of,  defined,  725 
etiology  of,  725 
pathology  of,  725 
prognosis  of,  727 
symptomatology  of,  726 
synonyms  of,  725 
treatment  of,  727 
CEsophagus,  diverticula  of.  See  (Esophagw, 

dilatation  of. 
(Esophagus,  paralysis  of,  729 
rupture  of,  728 
spasm  of,  defined,  729 
diagnosis  of,  730 
etiology  of,  729 
prognosis  of,  730 
symptomatology  of,  729 
synonyms  of,  729 
treatment  of,  730 
CEsophagus,  stenosis  of,  defined,  723 
diagnosis  of,  724 
etiology  of,  723 

pathology  of,  723  < 

prognosis  of,  724 

symptomatology  of,  723 

treatment  of,  725 
Oidium  albicans  as  cause  of  thrush,  673 
Olfaction,  changes  in,  in  saccharine  dia- 
betes, 113 

Oligochromsemia  in  progressive  pernicious 
anaemia,  204 
in  chlorosis,  200 
Oligocythsemia  in  progressive  pernicious 
anaemia,  203 
in  chlorosis,  199 
in  leukaemia,  218 
Olive  oil  in  cholelithiasis,  963 

in  chronic  diarrhoea  in  children, 
816 

in  biliary  lithiasis,  102 
in  oxyuris  vermicularis,  881 
Oliver's  test  for  bile  in  urine,  623 
Omental  bursa,  cyst  of,  diagnosis  of,  from 
pancreatic  cyst,  996 


Oophorectomy  in  osteomalacia,  88 
Opium  in  appendicitis,  823 

in  acute  catarrhal  bronchitis,  484 

in  bulimia,  756 

in  cancer  of  the  stomach,  779 

in  cholera  infantum,  811 

in  cholera  nostras,  802 

in  saccharine  diabetes,  120 

in  acute  dyspeptic  diarrhoea  in  chil- 
dren, 810 

in  dysentery,  835 

in  puerperal  eclampsia,  657 

in  acute  simple  endocarditis,  271 

in  acute  catarrhal  enteritis,  799 

in  simple  gastric  ulcer,  768 

in  haemoptysis,  581,  592 

in  intestinal  haemorrhage,  855 

in  acute  productive  nephritis,  646 

in  chronic  productive  nephritis  with 
exudation,  650 

in  chronic  productive  nephritis  with- 
out exudation,  656 

in  intestinal  obstruction,  852 

in  pericarditis,  258 

in  acute  peritonitis,  907 

in  primary  lobar  pneumonia,  555 

in  polyuria,  125 

in  chronic  miliary  tuberculosis  of  the 
lungs,  577,  578 

in  typhlitis,  825 

in  valvular  disease,  322 
Optic  atrophy  in  polyuria,  123 
Orthopnoea  in  hydrothorax,  537 

in  pericarditis,  250 
Osteomalacia,  85 

diagnosis  of,  87 

pathology  of,  86 

prognosis  of,  87 

relation  of,  to  saccharine  diabetes,  87 
symptomatology  of,  85 
treatment  of,  87 
Otic  complications  in  saccharine  diabetes, 
112 

Ovarian  cysts,  diagnosis  of,  from  pancreatic 

cysts,  996 
Oxaluria.    See  Acid  dyscrasia. 
Oxygen  in  pseudo-membranous  laryngitis, 

469 

in  leuktemia,  225 

in  acute  exudative  nephritis,  644 

in  acute  productive  nephritis,  647 

Oxyuris  vermicularis,  880 

Ozaena.    See  Nasal  catarrh,  chronic  atrophic. 

PACK,  cold,  in  acute  articular  rheuma- 
tism, 171 

hot,  in  acute  congestion  of  kidneys,  636 
in  acute  productive  nephritis,  647 
in  chronic  productive  nephritis 
with  exudation,  650 
Pain  in  aneurism  of  abdominal  aorta,  427 
in  aneurism  of  thoracic  aorta,  413 
in  aneurism  of  pulmonary  artery,  426 
in  aneurism  of  splenic  artery,  428 
in  angina  pectoris,  383 
in  acute  aortitis,  402 
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Pain  in  appendicitis,  821 

in  rheumatoid  arthritis,  131 

in  renal  calculi,  666 

in  cancer  of  intestines,  837 

in  cancer  of  liver,  949 

in  cancer  of  pancreas,  997 

in  cancer  of  stomach,  773 

in  cestodes,  873 

ill  cholelithiasis,  959 

in  mucous  colitis,  819 

in  dysentery,  829 

in  nervous  dyspepsia,  752 

in  malignant  endocarditis,  275 

in  enteralgia,  859 

in  gastralgia,  755 

in  simple  gastric  ulcer,  763 

in  acute  toxic  gastritis,  740 

in  gravel,  105 

in  suppurative  hepatitis,  933 

in  hfemorrhagic  infarction  of  intes- 
tines, 857 

in  movable  kidney,  631 

in  biliary  lithiasis,  100 

in  acute  mediastinitis,  436 

in  acute  myocarditis,  345 

in  chronic  myocarditis,  348 

in  tuberculous  nephritis,  661 

in  acute  intestinal  obstruction,  845 

in  oesophagitis,  722 

in  pericarditis,  250 

in  acute  perihepatitis,  927 

in  perinephritis,  661 

in  acute  peritonitis,  903 

in  tuberculous  peritonitis,  914 

in  acute  sero-fibrinous  pleurisy,  507 

in  primary  lobar  pneumonia,  549 

in  acute  articular  rheumatism,  156 

in  spinal  rheumatism,  164 

in  spasm  of  oesophagus,  729 

in  phlegmonous  tonsillitis,  710 

in  mediastinal  tumor,  443 

in  typhlitis,  825 

in  valvular  disease,  304 
Palpitation,  368 

diagnosis  of,  369 

etiology  of,  368 

prognosis  of,  369 

symptomatology  of,  369 

treatment  of,  374 
Palpitation,  diagnosis  of.  from  tachycardia, 
373 

Palpitation  in  progressive  pernicious  ante- 
mia,  203 

in  aneurism  of  thoracic  aorta,  415 
in  acute  aortitis,  402 
in  rheumatoid  arthritis,  129 
in  chlorosis,  198 
in  dilatation  of  heart,  337 
in  fatty  degeneration  of  heart,  356 
in  malignant  endocarditis,  275 
in  exophthalmic  goitre,  388 
in  Hodgkin's  disease,  230 
in  obesity,  94 
in  valvular  disease,  303 
Pancreas,  cancer  of,  997 
diagnosis  of,  998 


Pancreas,  cancer  of,  etiology  of,  997 
morbid  anatomy  of,  997 
prognosis  of,  999 
symptomatology  of,  997 
Pancreas,  cancer  of,  diagnosis  of,  from 
cancer  of  pylorus,  998 

from  cancer  of  stomach,  779 
of  transverse  colon,  999 
Pancreas,  disease  of,  973 

bronzed  skin  in,  977 
coeliac  neuralgia  in,  977 
diabetes  in,  975 
diarrhoea  in,  977 
emaciation  in,  977 
glycosuria  in,  975 
lipuria  in,  977 
ptyalism  in,  977 
fatty  stools  in,  973 
salol  test  in,  976 
general  symptomatology  of,  973 
"  Pancreatic  acne,"  990 
Pancreatic  calculi,  989 

diagnosis  of,  991 
etiology  of,  989 
morbid  anatomy  of,  989 
prognosis  of,  991 
symptomatology  of,  990 
Pancreatic  cysts,  991 

diagnosis  of,  995 
fluid  in,  992 
monocysts,  992 
morbid  anatomy  of,  992 
polycysts,  992 
prognosis  of,  996 
symptomatology  of,  994 
treatment  of,  996 
Pancreatic  cysts,  diagnosis  of,  from  aneur- 
ism of  abdominal  aorta,  996 
from  dropsy  of  the  gall-blad- 
der, 996 
from    cyst  of  the  omental 

bursa,  996 
from  ovarian  cysts,  996 
Pancreatic  haemorrhage,  977 
»      etiology  of,  978 

morbid  anatomy  of,  978 
symptomatology  of,  978 
treatment  of,  978 
Pancreatic  juice,  functions  of,  973 
Pancreatin  in  chronic  gastritis,  748 

in  chronic  pancreatitis,  989 
Pancreatitis,  acute,  979 
chronic,  987 

etiology  of,  987 
morbid  anatomy  of,  987 
prognosis  of,  989 
symptomatology  of,  988 
treatment  of,  989 
gangrenous,  981 

diagnosis  of,  983 
etiology  of,  981 
morbid  anatomy  of,  981 
prognosis  of,  983 
symptomatology  of,  982 
treatment  of,  983 
hsemorrhagic,  acute,  979 


INDEX. 


1031 


Pancreatitis,  hgemorrhagic,  acute,  bacteria 
in,  980 
diagnosis  of,  980 
etiology  of,  979  ' 
morbid  anatomy  of,  979 
prognosis  of,  981 
symptomatology  of,  980 
treatment  of,  981 
Pancreatitis,  hsemorrhagic,  acute,  diagnosis 
of,  from  gastric  ulcer,  980 
from  intestinal  obstruction, 
981 

Pancreatitis,  suppurative,  983 
diagnosis  of,  984 
morbid  anatomy  of,  983 
prognosis  of,  984 
symptomatology,  983 
Parsesthesia  in  angina  pectoris,  384 
of  pharynx,  716 
in  polyuria,  123 
Paralysis  in  saccharine  diabetes,  112 
in  dysentery,  832 
in  spinal  rheumatism,  164 
Paralysis  of  bladder  and  rectum.  See 
Sphincters,  paralysis  of. 
of  laryngeal  muscles,  476 
of  pharyngeal  muscles,  717 
of  tongue,  692 
Paramoecium  coli,  866 
Paraplasma  of  red  blood-corpuscles,  182 
Paraplegia  in  aneurism  of  abdominal  aorta, 
427 

in  spinal  rheumatism,  164 
Parasite,  definition  of,  10 
Parotitis  in  acute  infectious  jaundice,  972 

symptomatic,  695 
Paroxysm  in  angina  pectoris,  383 

in  asthma,  589 

in  fibrinous  bronchitis,  500 

in  pancreatic  calculi,  990 

in  renal  calculi,  666 

in  autumnal  catarrh,  454 

in  cholelithiasis,  959 

in  emphysema,  596 

in  gout,  139 

in  laryngismus  stridulus,  474 

in  acute  catarrhal  laryngitis  in  chil- 
dren, 459 

in  biliary  lithiasis,  100 

in  chronic  pancreatitis,  988 
Pelletierine  in  cestodes,  876 
Pelvis  of  kidney.    See  Pyelitis. 
Pentastomum  denticulatum  in  the  liver,  950 
Pepsin,  test  for,  in  gastric  contents,  736 
Pepsin  in  chronic  gastritis,  748 
Pepsinogen,  test  for,  in  gastric  contents,  736 
Peptone  in  urine,  tests  for,  633 
Peptonuria  in  progressive  pernicious  anae- 
mia, 206 

Perforation  in  appendicitis,  820,  822 
in  cancer  of  intestines,  836 
in  cancer  of  stomach,  771 
in  echinococcus  of  liver,  952 
in  biliary  lithiasis,  101 
in  purulent  pleurisy,  516 
in  ulceration  of  intestines,  840 


Pericarditis,  definition  of,  247 
diagnosis  of,  255 
etiology  of,  247 
morbid  anatomy  of,  248 
physical  signs  of,  251 
prognosis  of,  257 
symptomatology  of,  250 
treatment  of,  257 
Pericarditis,  diagnosis  of,  from  dilatation 
of  heart,  256 
from  endocardial  murmurs,  255 
Pericarditis,  chronic  adhesive,  253 

symptomatology  of,  253 
physical  signs  of,  253 
cancerous,  255 
external,  254 

symptomatology  of,  254 
tuberculous,  254 

symptomatology  of,  255 
Perichondritis,  laryngeal,  syphilitic,  472 

tuberculous,  470 
Perihepatitis,  acute,  926 
diagnosis  of,  927 
etiology  of,  926 
morbid  anatomy  of,  926 
symptomatology  of,  927 
treatment  of,  928 
chronic  fibrous,  928 
Perihepatitis,   acute,   diagnosis    of,  from 

pleurisy  with  eff'usion,  927 
Perinephritis,  etiology  of,  661 
morbid  anatomy  of,  661 
symptomatology  of,  661 
treatment  of,  662 
Periostitis,  diagnosis  of,  from  acute  articu- 
lar rheumatism,  166 
Periphlebitis.    See  Phlebitis. 
Peristaltic  unrest,  759 

Peritoneal  friction  over  hepatic  abscess,  933 
Peritoneum,  cancer  of,  917 

diagnosis  of,  918 

eff'usion  in,  917 

prognosis  of,  918 

symptomatology  of,  918 

treatment  of,  918 
Peritoneum,  hsemorrhage  into,  887 

diagnosis  of,  890 

etiology  of,  887 

morbid  anatomy  of,  888 

prognosis  of,  891 

symptomatology  of,  889 

treatment  of,  891 
Peritoneum,  parasites  in,=  919 

ascaris  lumbricoides,  919 

cysticercus  cellulosse,  919 

diagnosis  of,  919 

echinococcus  in,  919 

filaria  sanguinis  hominis,  919 

pentastomum  denticulatum,  919 

treatment  of,  920 
Peritoneum,  tumors  of,  917 
Peritonitis,  etiological  table  of,  901 
Peritonitis,  acute,  899 

diagnosis  of,  906 

etiology  of,  899 

morbid  anatomy  of,  902 
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Peritonitis,  acute,  prognosis  of,  907 
symptomatology  of,  903 
treatment  of,  907 
chronic,  910 

diagnosis  of,  911 
etiology  of,  911 
hsemorrhagic,  912 
morbid  anatomy  of,  911 
prognosis  of,  912 
symptomatology  of,  911 
treatment  of,  912 
leiiksemic,  216 
rheumatic,  165 
tuberculous,  912 

diagnosis  of,  915 
etiology  of,  912 
hsemorrhagic  effusion  in,  913 
morbid  anatomy  of,  913 
prognosis  of,  916 
symptomatology  of,  914 
treatment  of,  916 
Peritonitis,  tuberculous,  diagnosis  of,  from 

ascites,  915 
Pettenkoffer-Strassburger  test  for  bile-acids 

in  urine,  968 
Phagocytic  theory  of  immunity,  64 
Pharyngeal  paralysis,  717 

rheumatism,  165 
Pharyngitis,  catarrhal,  acute,  698 
diagnosis  of,  699 
etiology  of,  698 
morbid  anatomy  of,  698 
prognosis  of,  699 
symptomatology  of,  698 
synonyms  of,  698 
treatment  of,  699 
chronic,  699 

diagnosis  of,  701 
etiology  of,  700 
morbid  anatomy  of,  700 
prognosis  of,  701 
symptomatology  of,  701 
synonyms  of,  699 
treatment  of,  701 
gangrenous,  704 
membranous,  703 
mycotic,  704 
phlegmonous,  703 
ulcerous,  702 
Pharynx,  symptomatic  affections  of,  716 
ansemia,  716 
anaesthesia  of,  716 
eruptions  of  infectious  fevers 

in,  718 
hsemorrhage  of,  716 
liyperaesthesia  of,  716 
neuralgia  of,  717 
oedema  of,  716 
parsesthesia  of,  716 
paralysis  of,  717 
spasm  of,  717 
Pharynx,  syphilis  of,  718 
tuberculosis  of,  718 
tumors  of,  719 
Phenacetin  in  rheumatoid  arthritis,  134 
in  broncho-pneumonia,  566 


Phenacetin  in  mucous  colitis,  819 
in  gout,  146 

in  acute  peritonitis,  908 
in  acute  articular  rheumatism,  170 
Phlebectasia.    See  Veins,  dilatation  of. 
Phlebitis,  acute,  430 

diagnosis  of,  432 
etiology  of,  430 
pathology  of,  430 
prognosis  of,  432 
symptomatology  of,  431 
treatment  of,  432 
chronic,  432 
"  Phlebo-sclerosis,"  405 
Phlegmonous  enteritis,  817 
Phlogosin  in  staphylococcus  aureus  cul- 
tures, 48 

Phloroglucin-vanillin  test  for  HCl,  735 
Phosphates  in  the  acid  dyscrasia,  75 
in  obesity,  95 
in  urine,  603,  606 
Phosphorus  in  Addison's  disease,  238 
in  autumnal  catarrh,  455 
in  Hodgkin's  disease,  233 
in  rickets,  83 
Phosphorus-poisoning,  diagnosis  of,  from 
acute  parenchymatous  hepatitis,  930 
Phthisis,  acute  tuberculous,  defined,  578 
etiology  of,  578  ' 
morbid  anatomy  of,  579 
prognosis  of,  581 
relation  of,  to  emphysema,  594 
symptomatology  of,  579 
synonyms  of,  578 
treatment  of,  581 
Phthisis,  chronic  tuberculous,  defined,  581 
etiology  of,  582 
morbid  anatomy  of,  582 
physical  signs  of,  584 
prognosis  of,  584 
symptomatology  of,  583 
treatment  of,  585 
Physical  examination  of  the  stomach,  732 
Physical  signs  of  aneurism  of  abdominal 
aorta,  427 
of  aneurism  of  thoracic  aorta,  416 
of  appendicitis,  821 
of  atrophy  of  the  heart,  329 
of  bronchiectasis,  496 
of  acute  bronchitis,  482 
of  chronic  bronchitis,  488 
of  fibrinous  bronchitis,  500 
of  broncho-pneumonia,  564 
of  dilatation  of  stomach,  785 
of  emphysema,  595 
of  acute  simple  endocarditis,  267 
of  malignant  endocarditis,  277 
of  gangrene  of  lungs,  588 
of  congenital  heart  affections,  400 
of  hydrothorax,  537 
of  hypertrophy  and  dilatation  of 

the  heart,  338 
of  aortic  insufficiency,  291 
of  mitral  insufficiency,  285 
of  pulmonary  insufficiency,  299 
of  tricuspid  insufficiency,  297 
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Physical  signs  of  acute  mediastinitis,  437 
of  acute  myocarditis,  345 
of  chronic  myocarditis,  349 
of  palpitation,  369 
of  pericarditis,  251 
of  chronic  adhesive  pericarditis, 
253 

of  chronic  tubercular  phthisis,  584 

of  purulent  pleurisy,  520 

of  sero-fibrinous  pleurisy,  508 

of  primary  lobar  pneumonia,  544 

of  syphilitic  pneumonia,  586 

of  pneumopericardium,  262 

of  pneumothorax,  534 

of  rupture  of  heart,  364 

of  aortic  stenosis,  295 

of  mitral  stenosis,  288 

of  stenosis  of  oesophagus,  724 

of  pulmonary  stenosis,  299 

of  tricuspid  stenosis,  298 

of  tachycardia,  372 

of  acute  miliary  tuberculosis  of 

lungs,  570,  572 
of  chronic  miliary  tuberculosis  of 

lungs,  575 
of  mediastinal  tumors,  444 
of  combined  valvular  lesions,  300 
Pica  in  chlorosis,  198 
Pigeon-breast  in  rickets,  80 
Pigment  in  urine,  603 
Pigmentation  in  Addison's  disease,  235 
Pilocarpine  in  ascites,  898 

in  fibrinous  bronchitis,  501 
in  myxcedema,  245 
in  sero-fibrinous  pleurisy,  526 
in  xerostomia,  696 
Placental  infection,  39 

transmission  of  acquired  immunity,  63 
of  tubercle  bacilli,  40 
Plethora,  195 

Pleurisy,  classification  of,  502 
definition  of,  502 
synonym  of,  502 
Pleurisy,  acute  fibrinous,  502 

course  and  terminations  of, 
522 

diagnosis  of,  522 
etiology  of,  502 
morbid  anatomy  of,  508 
prognosis  of,  524 
symptomatology  of,  503 
treatment  of,  525 

Pleurisy,  acute,  with  effusion,  encysted,  521 
diaphragmatic,  521 
gangrenous,  519 
hsemorrhagic,  521 
interlobar,  521 

Pleurisy,  acute,  with  effusion,  purulent,  515 
by  Eberth's  bacillus,  519 
by  mixed  infection,  518 
by  pneumococci,  518 
by  simple  infection,  517 
by  staphylococci,  519 
by  streptococci,  518 
diagnosis  of,  523 
etiology  of,  515 


Pleurisy,  acute,  with  effusion,  purulent, 
irrigation  in,  529 
morbid  anatomy  of,  516 
physical  signs  of,  520 
prognosis  of,  525 
pulsating,  520 
symptomatology  of,  518 
'  tuberculous,  519 

treatment  of,  529 
Pleurisy  with  effusion,  purulent,  diagnosis 
of,  from  suppurative  hepatitis,  935 
diagnosis  of,  from  sero-fibrin- 
ous pleurisy,  524 
pulsating,    diagnosis  of,  from 
aortic  aneurism,  524 
Pleurisy,  acute,  with  effusion,  sero-fibrin- 
ous, 504 
aspiration  in,  527 
course  and  terminations  of,  522 
deformity  following,  509 
etiology  of,  504 
diagnosis  of,  523 
morbid  anatomy  of,  504 
pain  in,  507 
physical  signs  of,  508 
prognosis  of,  515,  524 
symptomatology  of,  506 
treatment  of,  525 
tuberculous,  519 
Pleurisy,  chronic,  530 
fibrinous,  531 

special  form  of,  532 
tuberculous,  531 
tuberculous,  519,  531 
Pleuro-pericardial  friction  in  acute  sero- 
fibrinous pleurisy,  514 
Pleuro-pericarditis,  254 
Plugging  nares  in  epistaxis,  457 
Pneumatosis,  759 

Pneumococci  as  infecting  agent  in  purulent 
pleurisy,  518 
in  pericarditis,  249 
in  broncho-pneumonia,  562 
in  primary  lobar  pneumonia,  23,  541 

Pneumococcus  of  Fraenkel,  23,  541 

Pneumonia,  540 

Pneumonia,  catarrhal.    See  Broncho-pneu- 
monia. 

croupous.     See   Pneumonia,  primary 
lobar. 

lobular.    See  Broncho-pneumonia. 
Pneumonia  of  heart  disease,  566 
etiology  of,  567 
morbid  anatomy  of,  567 
symptomatology  of,  567 
treatment  of,  567 
Pneumonia,  interstitial,  567 

morbid  anatomy  of,  568 
symptomatology  of,  568 
treatment  of,  568 
Pneumonia,  lobar,  primary,  540 
in  alcoholics,  553 
blood-serum  inoculation  in,  556 
cause  of,  23,  541 
complications  of,  550 
contagiousness  of,  541 
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Pneumonia,  lobar,  course  of,  552 
defervescence  in,  547 
delayed  signs  in,  553 
,  duration  of,  554 

etiology  of,  540 
excessive  delirium  in,  553 
extension  in,  553 
leucocytosis  in,  212 
mode  of  death  in,  564 
modifications  of  the  inflammation 

in,  543 
morbid  anatomy  of,  542 
mortality  of,  554 
in  old  persons,  553 
physical  signs  of,  544 
resolution  in,  553 
symptomatology  of,  544 
synonyms  of,  540 
treatment  of,  555 
Pneumonia,  lobar,  primary,  diagnosis  of, 

from  pleurisy  with  effusion,  523 
Pneumonia,  lobar,  productive,  557 

development  of  lesions  in,  558 
etiology  of,  560 
illustrative  cases  of,  558 
symptomatology  of,  560 
Pneumonia,  lobar,  secondary,  556 
definition  of,  556 
etiology  of,  556 
morbid  anatomy  of,  556 
symptomatology  of,  556 
treatment  of,  557 
Pneumonia,  syphilitic,  585 
in  children,  585 
diagnosis  of,  587 
morbid  anatomy  of,  585 
physical  signs  of,  586 
symptomatology  of,  586 
treatment  of,  587 
tuberculous,  568 
Pneumo-pericardiuin,  261 
diagnosis  of,  262 
physical  signs  of,  262 
prognosis  of,  262 
treatment  of,  262 
Pneumothorax,  course  of,  536 
definition  of,  532 
diagnosis  of,  536 
etiology  of,  533 
morbid  anatomy  of,  533 
physical  signs  of,  534 
symptomatology  of,  534 
synonyms  of,  532 
treatment  of,  536 
Pneumothorax,  diagnosis  of,  from  cavity  in 
lung,  536 
from  pyo-pneumothorax  sub- 
phrenica,  536 
"  Pneumotoxin,"  54 
Podophyllin  in  constipation,  863 
in  jaundice,  970 
in  biliarj'  lithiasis,  102 
Poikilocytes  in  progressive  pernicious  anse- 
mia,  205 
in  secondary  anaemias,  208 
in  chlorosis,  200 


Poikilocytes  in  Hodgkin's  disease,  230 
Points  of  tenderness  in  acute  sero-fibrinous 

pleurisy,  507 
"  Poison- proof '  as  distinguished  from  im- 
munity, 60 

Poisonous  properties  of  diphtheria  bacillus 
ptomaines,  52 
of  tetanus  bacillus  ptomaines,  52 
Polyuuclear  leucocytes  in  leukaemia,  216 
Polpyi  of  intestines,  838 
Polyuria,  definition  of,  122 
diagnosis  of,  1 24 
etiology  of,  122 
pathology  of,  124 
prognosis  of,  124 
symptomatology  of,  122 
synonyms  of,  122 
treatment  of,  125 
Potassium  bicarbonate  in  acute  articular 
rheumatism,  168 
in  rickets,  83 
bitartrate  in  ascites,  897 

in  jaundice,  971 
bromide.    See  Bromides. 
chlorate  in  leukoplasia  oris,  687 
in  aphthous  stomatitis,  677 
in  ulcerous  stomatitis,  680 
citrate  in  acute  articular  rheumatism, 
168 

iodide.    See  Iodide  of  potassium. 
nitrate  in  the  asthmatic  paroxysm,  590 
permanganate  in  aphthous  stomatitis, 
677 

in  ulcerous  stomatitis,  680 
salts  in  the  acid  dyscrasia,  75 

in  gout,  146 
sulphate  in  jaundice,  970 
Poultices  in  parotitis,  695 

in  fibrinous  pleurisy,  525 
in  primary  lobar  pneumonia,  555 
Predisposition  to  infection,  42 

general,  45 

local,  44 

Pregnancy  in  etiology  of  acute  parenchym- 
atous hepatitis,  928 
in  etiology  of  osteomalacia,  85 
influence  of,  in  saccharine  diabetes,  113 
Presystolic  murmur  in  aortic  insufiiciency, 
294 

in  aortic  stenosis,  296 
in  mitral  stenosis,  289 
in  tricuspid  stenosis,  299 
pulsation  in  auricular  hyperti'ophy,  340 

in  mitral  stenosis,  288 
thrill  in  aortic  insufficiency,  292 
in  mitral  stenosis,  288 
in  tricuspid  stenosis,  298 
Priapism  in  gout,  148 
in  leukfemia,  220 
Proctitis,  acute  catarrhal,  798 
Profeta's  law,  63 

Progressive  pernicious  anaemia,  201 

blood-examination  in,  203 
diagnosis  of,  206 
etiology  of,  201 
morbid  anatomy  of,  202 
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Progressive  pernicious  anaemia,  prognosis 
of,  207 
symptomatology  of,  203 
treatment  of,  207 
Progressive  pernicious  anaemia,  diagnosis 
of,  from  anchylostomiasis, 
884 

diagnosis  of,  frOm  chlorosis, 
^  207 
Propetone  in  urine,  tests  for,  633 
Prophylaxis  of  cestodes,  875 
of  dysentery,  834 
of  gout,  144 

of  palpitation  and  tachycardia,  374 
of  valvular  disease,  314 
Pseudo-angina  pectoris  in  saccharine  dia- 
betes, 112 
"  Pseudo-hydrocephalus,"  811 
Pseudo-leukaemia.   See  Hodgkin's  disease. 
Pseudo-locomotor  ataxia  in  saccharine  dia- 
betes, 112 
Pseudo-membranous  enteritis,  817 
"  Pseudo-myxoma  peritonei,"  912 
Pseudo-parasites  of  intestines,  885 
Psorospermia,  867 

in  the  liver,  950 
Ptomaines,  48 

in  cholera  bacillus  cultures,  48 
in  diphtheria  bacillus  cultures,  52 
in  staphylococcus  aureus  cultures,  48 
in  tetanus  bacillus  cultures,  51 

effects  of  inoculation  of,  51 
in  tubercle  bacillus  cultures,  53 
in  typhoid  bacillus  cultures,  48 
Ptyalism,  695 

etiology  of,  695 
prognosis  of,  696 
symptomatology  of,  696 
synonyms  of,  695 
treatment  of,  696 
Ptyalism  in  cancer  of  stomach,  773 
in  cestodes,  873 
in  acute  gastritis,  738 
in  chronic  gastritis,  743 
in  glossitis,  688 
in  disease  of  pancreas,  977 
in  aphthous  stomatitis,  676 
in  catarrhal  stomatitis,  681 
in  gangrenous  stomatitis,  684 
in  membranous  stomatitis,  681 
in  ulcerous  stomatitis,  679 
Puerperal  eclampsia.   See  Eclampsia. 
Pulmonary  artery,  aneurism  of,  425 
insufficiency,  299 

physical  signs  of,  299 
relative,  299 
stenosis,  299 

physical  signs  of,  299 
Pulsating  purulent  pleurisy,  520 
Pulsating  purulent  pleurisy,  diagnosis  of, 

from  aortic  aneurism,  524 
Pulse,  capillary,  in  aneurism  of  thoracic 
aorta,  419 
in  exophthalmic  goitre,  388 
irregularity  of.   See  Arrhythmia. 
venous,  in  aortic  insufficiency,  292 


Pulse  in  aneurism  of  thoracic  aorta,  418 
in  angina  pectoris,  384 
in  arterio-sclerosis,  406 
in  rheumatoid  arthritis,  129 
in  bradycardia,  377 
in  fatty  degeneration  of  heart,  356 
in  acute  simple  endocarditis,  267 
in  malignant  endocarditis,  275 
in  exophthalmic  goitre,  388 
in  congenital  heart  affections,  400 
in  hypertroj^hy  and  dilatation  of  heart, 
338  _ 

in  fatty  infiltration  of  heart,  355 
in  aortic  insufficiency,  292 
in  mitral  insufficiency,  286 
in  tricuspid  insufficiency,  297 
in  jaundice,  969 
in  acute  myocarditis,  345 
in  acute  exudative  nephritis,  641 
in  chronic  productive  nephritis  with- 
out exudation,  653 
in  acute  intestinal  obstruction,  846 
in  palpitation,  369 
in  the  asthmatic  paroxysm,  589 
in  pericarditis,  250 
in  acute  peritonitis,  904 
in  acute  sero-fibrinous  pleurisy,  507 
in  primary  lobar  pneumonia,  548 
in  aortic  stenosis,  295 
in  mitral  stenosis,  289 
in  tachycardia,  372 
in  valvular  disease,  303 
Pulsus  alternans,  379 
bigeminus,  379 
paradoxus,  379 

in  chronic  adhesive  pericarditis, 
253 

in  external  pericarditis,  254 
tardus,  407 
trigeminus,  379 
Pumpkin-seeds  in  cestodes,  876 
Puncturation  in  pneumothorax,  537 
Pupils  in  the  coma  of  saccharine  diabetes, 
114 

in  aneurism  of  thoracic  aorta,  415 
Putrefaction,  9 
Putrid  pleurisy,  519 
Pyelitis,  663 

etiology  of,  663 
morbid  anatomy  of,  664 
symptomatology  of,  664  ' 
treatment  of,  665 
Pyelitis,  hsemorrhagic,  665 
mild  form,  665 
severe  form,  665 
treatment  of,  665 
Pyelo-nephritis  in  renal  calculi,  667 

suppurative,  659 
Pylorus,  cancer  of,  diagnosis  of,  from  cancer 
of  the  pancreas,  998 
incontinence  of,  759 
hypertrophic  stenosis  of,  793 
Pyocyanin  in  bacillus  pyocyaneus  cultures, 
48 

Pyo-pneumothorax  subphrenica,  diagnosis 
of,  from  pneumothorax,  536 
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Pyothorax,  515 
Pyrosis,  743 
Pyuria,  623 

in  pyelitis,  664 

QUASSIA  in  fibrous  hepatitis,  942 
in  oxyuris  vermicularis,  881 
Quinine  in  rheumatoid  arthritis,  134 
in  acute  catarrhal  broncliitis,  484 
in  saccharine  diabetes,  121 
in  dysentery,  885 
in  nervous  dyspepsia,  753 
in  acute  simple  endocarditis,  271 
in  malignant  endocarditis,  278 
in  chronic  gastritis,  748 
in  gout,  145 
in  leukaemia,  225 
in  acute  myocarditis,  346 
in  acute  nasal  catarrh,  448 
in  ulcerous  pharyngitis,  702 
in  phlebitis,  432 

in  primary  lobar  pneumonia,  556 
in  polyuria,  125 
in  abarticular  rheumatism,  181 
in  acute  articular  rheumatism,  168 
in  chronic  articular  rheumatism,  174 
in  subacute  articular  rheumatism,  173 
in  valvular  disease,  317,  320 
Quinsy.    See  Tonsillitis,  phlegmonous. 

^'  "P  ANULA  pancreatica,"  990 
\\    Rashes.    See  Eruptions. 
Rectal  intubation  in  acute  peritonitis,  908 
Red  corpuscles  of  blood,  182 

enumeration  of7 189 
origin  of,  183 
Red  hepatization  of  lung,  542 
Reflexes  in  rheumatoid  arthritis,  130 
in  saccharine  diabetes,  112 
in  polyuria,  123 
Regurgitation  of  food,  758 
Relapses  in  chlorosis,  200 

in  acute  infectious  jaundice,  971 
in  acute  articular  rheumatism,  157 
Relapsing  fever,   imperfect   evidence  of 

causative  micro-organism  of,  26 
Renal  arteries,  aneurism  of,  429 
calculi,  666 

composition  of,  666 
etiology  of,  666 
symptomatology  of,  666 
treatment  of,  667 
colic.    See  Gravel  and  Renal  calculi. 
oedema,    diagnosis   of,    from  cardiac 
oedema,  311 
Rennet  and  rennet  zymogen,  tests  for,  in 

gastric  contents,  736 
Resection  of  ribs  in  purulent  pleurisy,  530 
Resolution  in  broncho-pneumonia,  564 

delayed,  in  primary  lobar  pneumonia, 
553 

Resorcin  in  acute  dyspeptic  diarrhoea  in 
children,  810 

in  fatty  infiltration  of  liver,  945 
Respiration  in  angina  pectoris,  384 

in  appendicitis,  821 


Respiration  in  broncho-pneumonia,  564 
in  suppurative  hepatitis,  933 
in  pericarditis,  250 
in  acute  peritonitis,  904 
in  acute  sero-fibrinous  pleurisy,  507 
in  primary  lobar  pneumonia,  549 
in  tachycardia,  372 

in  acute  miliary  tuberculosis  of  lungs, 
571 

Respiratory  organs,  rheumatic  disorders  of, 
164 

Rest  in  progressive  pernicious  anaemia,  208 

in  valvular  disease,  315,  317 
Retention  of  urine  in  acute  peritonitis,  905 
Retinal  haemorrhage,  in  progressive  perni- 
cious anaemia,  206 
in  leukaemia,  219 
Retinitis  in  leukaemia,  219 

in  chronic  productive  nephritis  with 

exudation,  649 
in  chronic  productive  nephritis  without 
exudation,  653 
Retrocedent  gout,  147 
Retropharyngeal  abscess,  705 
diagnosis  of,  706 
symptomatology  of,  705 
treatment  of,  706 
Rhabdonema  intestinale,  885 
Rheumatism,  general  considerations  on,  149 
relation  of,  to   rheumatoid  arthritis, 
132 

varieties  of,  149 
Rheumatism,  acute  abarticular,  158 

of  alimentary  canal,  165 
cardiac,  158 

endocarditis  in,  158 
pericarditis  in,  159 
cerebral,  159 

diagnosis  of,  163 
hyperpyrexia  in,  162 
pathology  of,  159 
symptomatology  of,  162 
pleurisy  in,  165 
of  respiratory  organs,  164 
spinal,  163  « 
paraplegia  in,  164 
Rheumatism,  acute  abarticular.    For  diag- 
nosis, prognosis,  and  treatment,  see 
Rheumatism,  acute  articular. 
Rheumatism,  chronic  abarticular,  175 
cerebral,  179 

nervous  symptoms  in,  180 
of  bronchial  tubes,  180 
of  the  eye,  176 
of  internal  organs,  179 
asthma  in,  180 
of  intestines,  180 
of  larynx,  180 
of  stomach,  179 
of  uterus,  180 
spinal,  179 
treatment  of,  181 
Rheumatism,  abarticular,  muscular,  176 
diagnosis  of,  178 
prognosis  of,  178 
treatment  of,  178 
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Rheumatism,  abarticular,  of  nerves,  178 
of  skin,  175 
of  vascular  system,  176 
Rheumatism,  acute  articular,  149 

course  of,  157 

diagnosis  of,  166 

duration  of,  157 

eruptions  in,  166 

etiology  of,  149 

pathology  of,  152  < 

prognosis  of,  167 

relapses  in,  157 

symptomatology  of,  154 

treatment  of,  167 
local,  170 

Rheumatism,  acute  articular,  diagnosis  of, 
from  malignant  endocarditis,  278 
from  gout,  167 
from  periostitis,  166 
from  rickets,  166 
Rheumatism,  chronic  articular,  173 
etiology  of,  173 
pathology  of,  173 
symptomatology  of,  174 
treatment  of,  174 
Rheumatism,  subacute  articular,  172 

treatment  of,  173 
Rheumatism,  secondary,  181 
Rheumatoid  arthritis  defined,  126 
diagnosis  of,  133 
etiology  of,  126 
monarticular,  132 
pathology  of,  127 
prognosis  of,  133 
relation  of,  to  rheumatism,  132 
symptomatology  of,  129 
synonyms  of,  126 
treatment  of,  133 
Rhinitis.    See  Nasal  catarrh. 
Rhubarb  in  fibrous  hepatitis,  942 
in  jaundice,  970 
in  biliary  lithiasis,  102 
Rickets  defined,  76 
acute  form  of,  81 
diagnosis  of,  81 
etiology  of,  76 
intra-uterine,  81 
ossification  in,  77 
pathology  of,  77 
prognosis  of,  81 
symptomatology  of,  78 
synonyms  of,  76 
treatment  of,  82 
Rickets,  diagnosis  of,  from  acute  articular 

rheumatism,  166 
Rigors.    See  Chills. 

Roberts  method  for  estimation  of  sugar  in 
urine,  617 

Rochelle  salt  in  sero-fibrinous  pleurisy,  527 

in  typhlitis,  825 
Rumination,  758 

SACCHARINE  diabetes  defined,  107 
coma  in,  113 
diagnosis  of,  117 
etiology  of,  107 


Saccharine  diabetes,  pathology  of,  108,  115 

prognosis  of,  117 

relation  of,  to  osteomalacia,  87 

symptomatology  of,  109 

synonyms  of,  107 

treatment  of,  118 
Salicin  in  acute  articular  rheumatism,  168 
Salicylates  in  rheumatoid  arthritis,  134 
in  cancer  of  stomach,  780 
in  cholelithiasis,  963 
in  acute  simple  endocarditis,  270 
in  gout,  146 
in  jaundice,  970 
in  leukoplasia  oris,  687 
in  biliary  lithiasis,  102 
in  nigrities,  692 

in  acute  catarrhal  pharyngitis,  699 

in  sero-fibrinous  pleurisy,  526 

in  acute  articular  rheumatism,  168 

in  catarrhal  stomatitis,  672 

in  ulcerous  stomatitis,  680 

in  thrush,  675 

in  acute  lacunar  tonsillitis,  709 
Salines  in  fibrous  hepatitis,  942 

in  suppurative  hepatitis,  935 
Salivation.    See  Ptyalism. 
Salol  in  rheumatoid  arthritis,  134 

in  acute  dyspeptic  diarrhoea  in  chil- 
dren, 809 

in  chronic  gastritis,  750 

in  pyelitis,  666 

in  acute  articular  rheumatism,  170 
in  thrush,  675 
Salol  test  for  gastric  motor  power,  737 

of  pancreatic  activity,  976 
Sandal-wood  oil  in  acute  catarrhal  bron- 
chitis, 485 
in  chronic  bronchitis,  494 
Santonin  in  ascaris  lumbricoides,  879  . 
Saprophyte,  definition  of,  10 
Sarcinse,  2 

Sarcoma  of  heart,  366 
of  intestines,  838 
.  of  kidneys,  668 
of  lungs,  599 
of  stomach,  781 
Scarification  in  cedematous  laryngitis,  463 
Schultze's  granule-masses  in  blood,  183 
Season  in  etiology  of  chronic  bronchitis, 
486 

of  broncho-pneumonia,  561 

of  cholera  infantum,  810 

of  cholera  nostras,  800 

of  acute  dyspeptic  diarrhoea  in 

children,  807 
of  dysentery,  826 
of  acute  infectious  jaundice,  971 
of  primary  lobar  pneumonia,  540 
of  acute  sero-fibrinous  pleurisy, 

504 

Secondary  anaemias,  208 

infection,  39 

rheumatism,  181 
Senega  in  acute  catarrhal  bronchitis,  485 

in  chronic  bronchitis,  493 
Senile  pneumonia,  558 
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Septic  conditions,  relation  of,  to  special 

micro-organisms,  24 
Septicsemia,  definition  of,  47 
Sex  in  etiology  of  progressive  pernicious 
anaemia,  202 

of  aneurism,  410 

of  angina  pectoris,  382 

of  appendicitis,  820 

of  arterio-sclerosis,  403 

of  fibrinous  bronchitis,  498 

of  renal  calculi,  666 

of  cancer  of  liver,  948 

of  cancer  of  oesophagus,  727 

of  cancer  of  pancreas,  997 

of  cancer  of  stomach,  770 

of  chlorosis,  196 

of  cholelithiasis,  957 

of  mucous  colitis,  818 

of  constipation,  861 

of  dysentery,  826 

of  enteralgia,  858 

of  exophthalmic  goitre,  387 

of  gastralgia,  754 

of  simple  gastric  ulcer,  761 

of  gravel,  104 

of  gout,  136 

of  congenital  affections  of  heart, 
395 

of  liypertrophy  of  heart,  331 
of  acute  parenchvmatous  hepatitis, 
928 

of  fibrous  hepatitis,  937  • 

of  intestinal  haemorrhage,  853 

of  acute  infectious  jaundice,  971 

of  movable  kidney,  631 

of  laryngismus  stridulus,  474 

of  leukaemia,  215 

of  biliary  lithiasis,  99 

of  myxoedema,  243 

of  osteomalacia,  85 

of  polyuria,  122 

of  typhlitis,  824 

Sexual  appetite  in  obesity,  94 

Shaven-beard  appearance  in  chronic  enteri- 
tis, 803 
in  dysentery,  829 

Shock  in  haemotliorax,  538 

on  development  of  pneumothorax,  534 

Silver  nitrate  in  cholera  infantum,  811 
in  dysentery,  835 
in  nervous  dyspepsia,  753 
in  chronic  enteritis,  806 
in   acute  entero-colitis   in  chil- 
dren, 813 
in  simple  gastric  ulcer,  768 
in  chronic  gastritis,  750 
in  chronic  hypertrophy  of  tonsils, 
715 

in  syphilitic  laryngitis.  473 
in  tuberculous  laryngitis,  472 
in  acute  catarrhal  pharyngitis,  699 
in  aphthous  stomatitis,  677 
in  catarrhal  stomatitis,  672 
in  ulcerous  stomatitis,  680 
Sinus  thrombosis  in  chlorosis,  199 
Sixth  nerve,  paralysis  of,  in  polyuria,  123 


Skin  admitting  bacteria  into  the  body,  29 
embolism  of,  in  malignant  endocardi- 
tis, 276 
in  rheumatoid  arthritis,  131 
Skin  in  myxoedema,  243 

stained,  in  jaundice,  967 
Skoda's  resonance  in  acute  sero-fibrinous 

pleurisy,  511 
Smoking  in  etiology  of  angina  pectoris,  382 
of  arrhythmia,  378 
of  chronic  catarrhal  laryngitis,  462 
of  palpitation,  368 
Sodium  benzoate  in  acute  catarrhal  pharyn- 
gitis, 699 

biborate  in  tuberculous  laryngitis,  471 
bicarbonate  in  acute  gastritis,  739 
in  chronic  gastritis,  760 
in  exudative  nephritis,  644 
in  acute  articular  rheumatism,  168 
in  rickets,  83 

in  catarrhal  stomatitis,  672 
carbonate  of,  in  rheumatoid  arthritis, 
134 

chloride  in  chronic  gastritis,  750 
hyposulphite  in  thrush,  675 
nitrite  in  angina  pectoris,  386 
in  bradycardia,  377 
in  gout,  146 
phosphate  in  biliary  lithiasis,  102 
salts  in  the  acid  dyscrasia,  75 
Soil  as  a  conveyer  of  infection,  34 
Somnolence  in  saccharine  diabetes,  112 
Souffle  in  cancer  of  the  pancreas,  998 
Southey's  tubes  in  oedema  of  valvular  dis- 
ease, 325 

Sparteine  in  exophthalmic  goitre,  390 

in  valvular  disease,  320 
Spasm  of  cardia,  760 

of  respiratory  muscles  in  laryngismus 

stridulus,  473 
of  pharynx,  717 
Spasmodic  croup.     See  Laryngitis,  acute 

catarrhal,  in  children. 
Speech.    See  Voice. 
Spermatozoa  in  urine,  627 
Sphincters,  paralysis  of,  in  spinal  rheuma- 
tism, 164 

Spigelia  in  ascaris  lumbricoides,  880 
Spinal  curvature  in  rickets,  79 
rheumatism,  acute,  163 
chronic,  179 
Spirochjete,  4 

Spleen,  enlargement  of,  in  malignant  endo- 
carditis, 274 
in  acute  parenchymatous  hepatitis, 
929 

in  fibi'ous  hepatitis,  941 
in  hypertrophic  fibrous  hepatitis, 
943 

in  suppurative  hepatitis,  934 
in  acute  infectious  jaundice*  971 
in  leukaemia,  220 

Splenectomy  in  leukaemia,  225 

Splenic  artery,  aneurism  of,  428 
souffle  in  leukaemia,  220 

Spores,  5 
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Sprays  in  fibrinous  bronchitis,  501 

in  chronic  catarrhal  laryngitis,  463 
in  pseudo-membranous  laryngitis,  468 
Sputum,  actinomyces  in,  598 

bile-stained,  in  primary  lobar  pneu- 
monia, 967 
prune-juice,  in  primary  lobar  pneu- 
monia, 549 

Sputum,  bacillus  tuberculosis  in,  in  acute 
miliary  tuberculosis  of  the 
lungs,  571 

in  chronic  miliary  tuberculo- 
sis of  the  lungs,  575,  576 

in  acute  tuberculous  phthisis, 
580 

in  chronic  tuberculous  phthi- 
sis, 583 

Sputum  in  actinomycosis  of  lungs,  598 
in  bronchiectasis,  496 
in  acute  catarrhal  bronchitis,  482 
in  chronic  bronchitis,  487 
in  broncho-pneumonia,  564 
in  gangrene  of  lungs,  588 
in  malignant  growths  of  lungs,  599 
in  acute  catarrhal  laryngitis,  458 
in  acute  tuberculous  phthisis,  580 
in  chronic  tuberculous  phthisis,  583 
in  acute  sero-fibrinous  pleurisy,  507 
in  pneumonia  of  heart  disease,  567 
in  interstitial  pneumonia,  568 
in  primary  lobar  pneumonia,  549 
in  valvular  disease,  306 

Squill  in  acute  catarrhal  bronchitis,  485 
in  chronic  bronchitis,  493 
in  sero-fibrinous  pleurisy,  526 
in  acute  miliary  tuberculosis  of  lungs, 
571 

in  mediastinal  tumors,  443 

in  valvular  disease,  324 
Staphylococci  in  purulent  pleurisy,  519 
Starch,  test  for,  in  gastric  contents,  736 
Steam  in  fibrinous  bronchitis,  501 

in  acute  catarrhal  laryngitis,  460 

in  pseudo-membranous  laryngitis,  468 
Stellwag's  sign  in  exophthalmic  goitre,  389 
Stenocardia,  381 
Stenosis,  aortic,  294 

mitral,  287 

of  aorta,  429 

of  larynx  in  syphilitic  laryngitis,  473 

pulmonary,  299 

tricuspid,  298 
Stercoraceous  vomiting  in  acute  intestinal 
obstruction,  846 
in  acute  peritonitis,  903 
Stitch  in  side  in  pleurisy,  507 
Stomach,  absorptive  powers  of,  736 

antiperistaltic  unrest  of,  759 

atony  of,  758 

atrophy  of  mucous  membrane  of,  793 
Stomach;  cancer  of,  769 

absence  of  free  HCl  in,  774 
complications  of,  776 
diagnosis  of,  777 
etiology  of,  769 
metastasis  in,  771 


Stomach,  cancer  of,  pathology  of,  770 
prognosis  of,  779 
symptomatology  of,  772 
synonyms  of,  769 
treatment  of,  779 
varieties  of,  770 
Stomach,  cancer  of,  diagnosis  of,  from  can- 
cer of  pancreas,  779 
from  simple  gastric  ulcer,  777 
from  chronic  gastritis,  777 
Stomach,  examination  of  contents,  chem- 
ical, 734 
test-meal,  734 

test  for  HCl,  etc.  in  contents 
of,  735 
Stomach,  cirrhosis  of,  792 
Stomach,  classification  of  diseases  of,  731 

digestion  of  walls  of,  794 
Stomach,  dilatation  of,  781 
acute,  789 
diagnosis  of,  787 
etiology  of,  781 
pathology  of,  783 
physical  signs  of,  785 
prognosis  of,  787 
symptomatology  of,  784 
synonyms  of,  781 
tetanoid  spasms  in,  785 
treatment  of,  787 
Stojnach,  dilatation  of,  diagnosis  of,  from 

ascites,  896 
Stomach,  gaseous  distention  of,  759  ' 
Stomach,  haemorrhage  from,  789 
diagnosis  of,  791 
etiology  of,  789 
pathology  of,  791 
prognosis  of,  792 
symptomatology  of,  791 
Stomach,  haemorrhage  from,  diagnosis  of, 

from  haemoptysis,  791 
Stomach,  incontinence  of  pylorus,  760 
motor  power  of,  736 
rheumatic  pain  of,  165 
peristaltic  unrest  of,  759 
physical  examination  of,  732 
position  of,  731 
regurgitation  from,  758 
size  of,  731 
spasm  of  cardia,  760 
rupture  of,  794 
non-cancerous  tumors  of,  780 
simple  ulcer  of,  760 
various  ulcerations  of,  769 
Stomatitis,  ajjlithous,  675 
diagnosis  of,  677 
etiology  of,  675 
morbid  anatomy  of,  675 
prognosis  of,  677 
symptomatology  of,  676 
synonyms  of,  675 
treatment  of,  677 
Stomatitis,  catarrhal,  670 

complications  of,  671 
diagnosis  of,  671 
etiology  of,  670 
morbid  anatomy  of,  670 
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Stomatitis,  catarrhal,  prognosis  of,  671 

symptomatology  of,  671 

synonyms  of,  670 

treatment  of,  672 
chronic  epithelial,  686 
Stomatitis,  gangrenous,  683 

complications  of,  684 

diagnosis  of,  685 

etiology  of,  683 

morbid  anatomy  of,  683 

prognosis  of,  685 

symptomatology  of,  684 

synonyms  of,  683 

treatment  of,  685 
Stomatitis,  membranous,  680 

diagnosis  of,  681 

etiology  of,  680 

morbid  anatomy  of,  681 

prognosis  of,  681 

symptomatology  of,  681 

synonyms  of,  680 

treatment  of,  681 
Stomatitis,  ulcerous,  678 

complications  of,  679 

diagnosis  of,  679 

etiology  of,  678 

morbid  anatomy  of,  678 

prognosis  of,  679 

symptomatology  of,  679 

synonyms  of,  678 

treatment  of,. 679 
Stools,  fatty,  in  cancer  of  pancreas,  997 

in  diseases  of  pancreas,  973 

in  pancreatic  calculi,',990 

in  chronic  pancreatitis,  988 
Stools  in  cancer  of  pancreas,  997 
in  cholera  infantum,  810 
in  cholera  nostras,  801 
in  acute  dyspeptic  diarrhoea  in  chil- 
dren, 808 

in  chronic  diarrhcea  in  children,  814 

in  dysentery,  829 

in  acute  catarrhal  enteritis,  797 

in  chronic  enteritis,  804 

in  acute  entero-colitis  in  children,  812 

in  intestinal  hfemorrhage,  855 

in  leukaemia,  216 

in  ulceration  of  intestines,  840 
Stramonium  in  asthmatic  paroxysm,  590 
Strangury  in  dysentery,  830 
Strapping  in  fibrinous  pleurisy,  525 
Strawberry  tongue,  693 
Streptobacilli,  4 
Streptococci,  2 

in  broncho-pneumonia,  562 

in  purulent  pleurisy,  518 
Stricture  of  intestines,  843,  849 

of  oesophagus,  729 
Stridor,  chronic  infantile,  475 
Stridulous  breathing   in   acute  catarrhal 
laryngitis  in  children,  460 
in  pseudo-membranous  laryngitis, 
466 

Strongylus  gigas  in  urine,  629 
Strophanthus  in  exophthalmic  goitre,  390 
in  acute  productive  nephritis,  647 


Strophanthus  in  chronic  productive  ne- 
phritis without  exudation,  656 

in  primary  lobar  pneumonia,  555 

in  valvular  disease,  320 
Struma,  239 

Strumitis.    See  Thyroiditis,  acute. 
Strychnine  in  Addison's  disease,  238 

in  aneurism,  425 

in  arrhythmia,  381 

in  atony  of  stomach,  759 

in  atrophy  of  heart,  329 

in  bradycardia,  377 

in  acute  catarrhal  bronchitis,  485 

in  autumnal  catarrh,  455 

in  cholera  infantum,  811 

in  constipation,  863 

in  fatty  degeneration  of  heart,  360 

in  saccharine  diabetes,  120 

in  dilatation  of  heart,  342 

in  dilatation  of  stomach,  789 

in  nervous  dyspepsia,  753 

in  acute  simple  endocarditis,  271 

in  malignant  endocarditis,  278 

in  chronic  gastritis,  748 

in  fatty  infiltration  of  liver,  945 

in  acute  myocarditis,  346 

in  chronic  myocarditis,  351 

in  myxoedema,  245 

in  pericarditis,  258 

in  polyuria,  125 

in  valvular  disease,  320 
Stupor  in  acute  exudative  nephritis,  641 
Subpleural  abscess,  diagnosis  of,  from  em- 
pyema necessitatis,  524 
Succussion  in  pneumothorax  with  effusion, 
535 

Sugar  in  urine,  615 

Bottger's  tests  for,  617 
estimation  of,  Fehling's  method, 
617 

Roberts's  method,  617 
Fehling's  test  for,  616 
fermentation  test  for,  617 
glycerin  cupric  test  for,  616 
picric-acid  and  potash  test  for,  617 
significance  of,  618 
Trommer's  test  for,  615 
(See,  also.  Glycosuria.) 
Sugar,  substances  that  produce  reaction  of, 

in  urine,  115 
Sulphates  in  urine,  603,  608 
Sulphonal  in  primary  lobar  pneumonia,  555 
Sulphuric  acid  in   chronic  diarrhoea  in 
children,  817 
in  acute  catarrhal  enteritis,  799 
Sunlight,  effect  of,  on  bacteria,  14 
Sweat,  stained,  in  jaundice,  967 
Sweating  in  aneurism  of  thoracic  aorta,  415 
in  suppurative  cholangitis,  956 
in  acute  simple  endocarditis,  267 
in  malignant  endocarditis,  275 
in  exophthalmic  goitre,  389 
in  suppurative  hepatitis,  933 
in  myxoedema,  243 
in  perinephritis,  662 
in  acute  tuberculous  phthisis,  580 
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Sweating  in  chronic  tuberculous  phthisis, 
■  584 

in  purulent  pleurisy,  519 
in  putrid  pleurisy,  519 
in  pyelitis,  664 

in  acute  miliary  tuberculosis  of  lungs, 
571 

in   chronic    miliary   tuberculosis  of 
lungs,  575 
Syphilis,  germinal  transmission  of,  39 

hereditary,  in  etiology  of  chronic  pan- 
creatitis, 987.  See,  also,  Individual 
organs. 

Syphilis  in  etiology  of  angina  pectoris,  382 
of  fibrous  hepatitis,  936 
of  amyloid  liver,  946 
Syphilitic  laryngitis,  472 
pneumonia,  585 
ulcers  of  stomach,  769 

TACHE  cer^brale  in  exophthalmic  goitre, 
389 

Tachycardia,  definition  of,  369 
diagnosis  of,  373 
etiology  of,  369 
essential,  371 
reflex,  371 
symptomatic,  370 
morbid  anatomy  of,  371 
prognosis  of,  373 
symptomatology  of,  372 
synonyms  of,  369 
treatment  of,  374 
Tachycardia,  diagnosis  of,  from  palpitation, 
373 

Tseniffi.    See  Cestodes. 

Tannic  acid  in  chronic  enteritis,  806 

in  acute  entero-colitis  in  children, 
812 

in  epistaxis,  457 

in  chronic  hypertrophy  of  the  ton- 
sils, 715 
in  tuberculous  laryngitis,  472 
in  chronic  pharyngitis,  702 
in  catarrhal  stomatitis,  672 
Tape-worms.    See  Cesfodes. 
Tapping,  method  of  898 
Tapping  in  ascites,  898 

in  cancer  of  peritoneum,  919 

in  acute  productive  nephritis,  647 

in  chronic  productive  nephritis  with 

exudation,  650 
in  pericarditis,  258 
in  tuberculous  peritonitis,  916 
in  pneumo-pericardium,  262 
Tar-water  in  acute  catarrhal  bronchitis,  485 
Tea  in  etiology  of  arrhythmia,  378 

of  palpitation,  368 
Teeth,  deformity  of  in  rickets,  79 

symptomatic  conditions  of,  692 
Temperament,  definition  of,  71 
Temperature  in  progressive  pernicious  anae- 
mia, 206 
in  appendicitis,  821 
in  acute  catarrhal  bronchitis,  481 
in  broncho-pneumonia,  563 
66 


Temperature  in  cancer  of  liver,  949 

in  cancer  of  stomach,  776 

in  clilorosis,  198 

in  cholangitis,  955 

in  cholelithiasis,  959 

in  cholera  infantum,  810 

in  dysentery,  830 

in  acute  simple  endocarditis  267 

in  malignant  endocarditis,  275 

in  acute  catarrhal  enteritis,  797 

in  chronic  enteritis,  804 
I        in  acute  entero-colitis  in  children,  812 
j        in  acute  gastritis,  738 

in  exophtlialmic  goitre,  389 

in  gout,  139 

in  congenital  heart  afiections,  400 

in  acute  parenchymatous  hepatitis,  929 

in  hypertrophic  fibrous  hepatitis,  942 

in  suppurative  hepatitis,  933 

in  Hodgkin's  disease,  231 

in  jaundice,  969 

in  acute  infectious  jaundice,  971 
in  leukaemia,  219 
in  suppurative  pancreatitis,  984 
in  ]iericarditis,  250 
ill  acute  peritonitis,  905 
in  tuberculous  peritonitis.  914 
in  acute  tuberculous  phthisis,  580 
in  chronic  tuberculous  phthisis,  584 
in  acute  sero-fibrinous  pleurisy,  506 
in  purulent  pleurisy,  518 
in  primary  lobar  pneumonia,  547 
in  productive  lobar  pneumonia,  560 
in  acute  articular  rheumatism,  157 
in  acute  miliary  tuberculosis  of  lungs, 
570 

in  chronic  miliary  tuberculosis  of  lungs, 
575,  576 

Temperature,   subnormal,    in  saccharine 
diabetes,  111 
in  myxcedema,  244 
in  obesity,  95 
in  polyuria,  122 
Tender  points  in  acute  sero-fibrinous  pleu- 
risy, 507 
Tenesmus  in  dysentery,  830 
Terebene  in  bronchiectasis,  497 

in  acute  catarrhal  bronchitis,  485 
in  chronic  miliary  tuberculosis  of  lungs, 
578 

Terpin  hydrate  in  bronchiectasis,  497 
in  chronic  bronchitis,  493 
in  clironic  miliary  tuberculosis  of 
lungs,  578 

Test-meal,  734 

Tetanoid  spasms  in  dilatation  of  stomach, 
785 

Tetanus,   perfect    evidence  of  causative 

micro-organism  of,  23 
Tetanus  bacillus,  ptomaines  in  cultures  of, 

51 

Tetany  in  etiology  of  laryngismus  stridu- 
lus, 474 
Tetragon ous  cocci,  2 
Thigh,  flexion  of,  in  perinephritis,  662 
Thirst  in  cholera  nostras,  801 
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Thirst  in  saccharine  diabetes,  111 
in  dihitation  of  stomacli,  784 
in  polyuria,  122 

Thoma-Zeiss  hismoeytometer,  189 

Thoracic  aorta,  aneurism  of.   See  Aneurism 
of  thoracic  aorta. 

Thrill,  hydatid,  953 

Thrill  in  aneurism  of  abdominal  aorta,  428 
of  pulmonary  artery,  426 
of  thoracic  aorta,  417 
in  peritoneal  echinococcus,  919 
in  exophthalmic  goitre,  389 
in  aortic  insufficiency,  292 
in  mitral  insufficiency,  286 
in  tricuspid  insutficiency,  297 
in  aortic  stenosis,  295 
in  mitral  stenosis,  288 
in  pulmonary  stenosis,  299 
in  tricuspid  stenosis,  298 
Thrombo-phlebitis.    See  Phlebitis. 
Thrombosis,  cardiac,  326 
diagnosis  of,  327 
prognosis  of,  327 
symptomatology  of,  327 
treatment  of,  327 
Thrush,  definition  of,  672  ' 
etiology  of,  672 
morbid  anatomy  of,  673 
prognosis  of,  674 
symptomatology  of,  674 
treatment  of,  674 
Thymol  in  anchylostomum  duodenale,  884 
in  bronchiectasis,  497 
in  dilatation  of  stomach,  789 
in  ulcerous  stomatitis,  680 
Thymus,  aberrant  portions  of,  241 
t«  absence  of,  in  cretinism,  242 

in  exophthalmic  goitre,  388 
in  myxoedema,  244 
Thymus  gland,  abscess  of,  445 
congestion  of,  238 
haemorrhage  into,  246,  445 
hypertrophy  of,  445 
inflammation  of,  246 
persistence  of,  245 
syphilis  of,  246 
tuberculosis  of,  246 
tumors  of,  246,  445 
Thyroidectomy  in  exophthalmic  goitre,  391 

in  goitre,  242 
Thyroidine  in  exophthalmic  goitre,  391 

in  myxcedema,  245 
Thyroiditis,  acute,  239 
Tobacco-heart,  378 

Tongue,  symptomatic  affections  of,  692 
anaesthesia  of,  692 
coatings  of,  693 
color  of  mucous  membrane, 
692 

decrease  in  size  of,  692 
fissures  and  ulcers  of,  694 
hemiansesthesia  of,  692 
hyperaesthesia  of,  692 
loss  of  taste,  692 
movements  of,  692 
paralysis  of,  692 


Tongue,  symptomatic  affections  of:  shape 
of,  692 
size  of,  692 
tremors  of,  692 
unilateral  atrophy  of,  692 
tuberculosis  of,  694 
Tongue  in  broncho-pneumonia,  564 
in  malignant  endocarditis,  275 
in  simple  gastric  ulcer,  765 
in  chronic  gastritis,  743 
in  acute  peritonitis,  905 
in  primary  lobar  pneumonia,  550 
in  polyuria,  122 
in  ulcerous  stomatitis,  679 
Tonsillar  concretions,  715 
Tonsillitis,  acute  lacunar.  707 
diagnosis  of,  708 
etiology  of,  707 
morbid  anatomy  of,  708 
prognosis  of,  709 
symptomatology  of,  708 
synonyms  of,  707 
treatment  of,  709 
herpetic,  703 
phlegmonous,  709 
diagnosis  of,  710 
etiology  of,  709 
morbid  anatomy  of,  709 
prognosis  of,  710 
symptomatology  of,  710 
synonyms  of,  709 
treatment  of,  711 
superficial,  707 
ulcerous,  702 
Tonsils,  chronic  hypertrophy  of,  711 
diagnosis  of,  714 
etiology  of,  711 
morbid  anatomy  of,  712 
prognosis  of,  714 
symptomatology  of,  712 
synonyms  of  711 
treatment  of,  714 
rheumatic  inflammation  of,  165 
tumors  of,  719 
Tophi  in  gout,  142 
Tormina  in  dysentery,  830 
Torula,  2 

Toxalbumins  in  bacteria  cultures,  48 
Tracheal  tugging  in  aneurism  of  thoracic 
aorta,  419 

Tracheotomy  in  cedematous  laryngitis,  463 
in  pseudo-membranous  laryngitis,  469 
in  tuberculous  laryngitis,  472 

Transfusion    in    progressive  pernicious 
anaemia,  208 

Traube's  semilunar  space,  513, 

Tremors  in  exophthalmic  goitre,  389 
in  myxQjdema,  244 
in  spinal  rheumatism,  164 
of  tongue,  692 

Trichomonas  intestinalis,  866 

Tricocephalus  dispar,  884 

Tricuspid  insufficiency,  296 
congenital,  296 

heart-chambers  and  walls  in,  296 
in  mitral  insufficiency,  286 
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Tricuspid  insufficiency,  physical  signs  of, 
297 

relative,  296 
stenosis,  298 

auricular  dilatation  in,  298 

congenital,  298 

murmur  in,  299 

physical  signs  of,  298 

presystolic  thrill  in,  298 
Trommer's  test  for  sugar  in  urine,  615 
Trophic  changes  in  saccharine  diabetes,  112 

in  rheumatic  neuritis,  178 
Trypsin  in  etiology  of  multiple  disseminated 

fat-necrosis,  985 
Tube-casts  in  urine,  625 
Tuberculin,  53 

Tuberculosis,  bacillus  of,  placental  trans- 
mission of,  40 
germinal  transmission  of,  39 
ptomaines  in  cultures  of,  53 
Tuberculosis  of  lungs,  acute  miliary,  569 
course  of,  572 
definition  of,  569 
etiology  of,  569 
infection  by  the  blood,  569 

by  inhalation,  569 
morbid  anatomy  of,  569 
physical  signs  of,  570 
symptomatology  of,  570 
chronic  miliary,  573 
etiology  of,  573 
morbid  anatomy  of,  573 
physical  signs  of,  575 
prognosis  of,  577 
symptomatology  of,  312,  574 
treatment  of,  577 
Tuberculosis,  perfect  evidence  of  causative 

micro-organism,  23 
Tuberculous  adenitis,  diagnosis  of,  from 

Hodgkin's  disease,  231 
Tuberculous  diarrhcea,  diagnosis  of,  from 

chronic  diarrhoea  in  children,  815 
Tuberculous  nephritis,  660 
pleurisy,  519,  531 
ulcers  of  stomach,  769 
Tufnell  treatment  of  aneurism,  423 
TuUy's  powder  in  acute  nasal  catarrh,  448 
in  subacute  catarrhal  laryngitis,  461 
Tumor  in  retropharyngeal  abscess,  705 
in  appendicitis,  821 
in  cancer  of  gall-bladder,  965 
in  cancer  of  intestines,  837 
in  cancer  of  pancreas,  998 
in  cancer  of  stomach,  774 
in  pancreatic  cyst,  995 
in  echinococcus  of  liver,  953 
in  typhlitis,  825 
of  heart,  366 
Tumors,  leukaemic,  in  organs,  223 
non-canceroijs,  of  stomach,  780 
of  kidney,  668 
of  mediastinum,  441 
of  pharynx  and  tonsils,  719 
Turpentine  in  bronchiectasis,  497 

in  acute  catarrhal  bronchitis,  485 
in  chronic  bronchitis,  493 


Turpentine  in  cholelithiasis,  963 
in  mucous  colitis,  819 
in  acute  catarrhal  enteritis,  799 
in  intestinal  hsemorrhage,  855 
in  biliary  lithiasis,  102 

Tympanites  in  malignant  endocarditis,  275 
in  acute  catarrhal  enteritis,  797 
in  jaundice,  968 

in  acute  intestinal  obstruction,  846 

in  suppurative  pancreatitis,  984 

in  acute  peritonitis,  904 

in  tuberculous  peritonitis,  914 
Typhlitis,  definition  of,  824 

diagnosis  of,  825 

etiology  of,  824 

pathology  of,  824 

prognosis  of,  825 

symptomatology  of,  825 

synonyms  of,  824 

treatment  of,  825 
Typhlitis,  diagnosis  of,  from  appendicitis, 
822 

Typhoid  bacillus  in  ice,  37 

inoculation  of  cultures  of,  54 
in  purulent  pleurisy,  519 
in  water,  35 
Typhoid  fever,  diagnosis  of,  from  malig- 
nant endocarditis,  277 
imperfect  evidence  of  causative 
micro-organism  of,  24 
Typhoid  state  in  acute  exudative  nephritis, 
641 

in  suppurative  nephritis,  658 
in  acute  miliary  tuberculosis  of 
lungs,  572 
Typhoid  triangle,  693 
Typhoid  ulcers  of  stomach,  769 
Typhotoxin  in  typhoid  bacillus  cultures,  48 
Tyrosin  in  sputum  in  foetid  bronchitis,  490 
in  urine,  627 

in  acute  parenchymatous  hepatitis, 
929 

Tyrotoxicon  in  decomposing  food-stuffs,  38 

UFFELMANN'S  test  for  lactic  acid,  736 
Ulcer,  simple  gastric.     See  Gastric 
nicer,  simple. 
Ulceration  in  syphilitic  laryngitis,  472 

of  mouth,  simple,  682 
Ulcers  in  tuberculous  laryngitis,  470 

of  the  oesophagus,  721 
Unconsciousness.    See  Coma. 
Uraemia,  acute,  nature  of,  656 

in   chronic   productive  nephritis 

with  exudation,  649 
in   chronic   productive  nephritis 
without  exudation,  653 
chronic,  in  chronic  productive  nephritis 
with  exudation,  649 
Urates,  deposition  of,  in  gout,  141 
Urea  in  urine.    See  Urine,  urea  in. 
Urine,  examination  of,  601,  632 
albumin  in,  618,  632 

acetic  ferrocyanide  test  for,  621 
Esbach's  method  for  estima- 
tion of,  620 
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Urine,  examination  of,  albumin  in  :  forms 

of,  619 
lieat  test  for,  619 
nitric-acid  test  for  (Heller's 

method),  619 
picric-acid  test  for,  620 
jjotassio-mercuric-iodide  test 

for,  621 

trichloracetic-acid  test  for,  621 
analysis  of,  ordinary  plan,  601 
bile  in,  Gmelin's  test  for,  623 

Oliver's  test  for,  622 
blood  in,  622,  633 

Heller's  test  for  pigment  of, 
622  ' 

significance  of,  622 
calcium  oxalate  in,  609 
chlorides  in,  603,  608 

estimation  of,  608 
chyle  in,  624 
color  of,  604 
cystin  in,  626 

distoma  hsematobium  in,  629 
echinococcus  booklets  in,  629 
epithelium  in,  624 

diagnosis  of  origin  of,  625 
extractives  in,  603 
filaria  sanguinis  hominis  in,  629 
liEemoglobin  in,  Almen's  test  for, 
623 

hemi-albumose  in,  621 

biuret  test  for,  622 
liippuric  acid  in,  603 
kreatinin  in,  603 
leucin  in,  627 
micro-organisms  in,  628 
mucus  in,  603 
peptone  in,  621 

biuret  test  for,  622 
phosphates  in,  alkaline,  603,  606 

earthy,  603,  606 

estimation  of,  606 
pigment  in,  normal,  603 
preservative  Huid  for,  602 
pus  in,  623 

distinction  of,  from  mucus,  624 
quantity  of,  603,  632 

daily  mensuration  of,  603 

diminished,  632 

increased,  632 
reaction  of,  605 

sample  of,  precautions  to  secure, 
602 

specific  gravity  of,  604,  632 

method  of  taking,  605 
spermatozoa  in,  627 
strongylus  gigas  in,  629 
sugar  in,  615 

B5ttger's  test  for,  617 
drugs  that  produce  reduction 
reactions  when  ingested,  618 
estimation  of,  by  Fehling's 
♦        solution,  616 

Fehling's  solution,  preparation 

of,  616 
Fehling's  test  for,  616 


Urine,  examination  of,  sugar  in  :  fermenta- 
tion test  for,  617 

glycerin  cupric  test  for,  616 

picric  -  acid  -  and  -  potash  test 
for,  617 

significance  of,  618 

Trommer's  test  for,  615 
sulphates  in,  603,  608 
suppression  of,  632 
tube-casts  in,  625,  634 

blood,  626 

epithelial,  625 

fatty,  626 

granular,  626 

hyaline,  625 

mucous,  625 

significance  of,  626 

waxy,  625 
tyrosin  in,  627 
urates  in,  614 
urea  in,  603,  609 

estimation  of,Fowler's  method, 
610 

hypobromite  method,  611 
Liebig's  method,  612 

uric  acid  in,  603,  613 

xanthin  in,  603 
Urine  in  Addison's  disease,  236 

in  progressive  pernicious  anaemia,  206 

in  appendicitis,  821 

in  arterio-sclerosis,  408 

in  rheumatoid  arthritis,  132 

in  cancer  of  pancreas,  998 

in  saccharine  diabetes,  110 

in  dilatation  of  stomach,  785 

in  dysentery,  830 

in  malignant  endocarditis,  275 

in  acute  toxic  gastritis,  740 

in  gravel,  105 

in  gout,  144 

in  acute  parenchymatous  hepatitis,  929 
in  jaundice,  968,  971 
in  acute  congestion  of  kidneys,  635 
in  chronic  congestion  of  kidneys,  636 
in  acute  degeneration  of  kidneys,  637 
in  chronic  degeneration  of  kidneys,  638 
in  leukaemia,  219 
in  lithaemia,  136 
in  amyloid  liver,  946 
in  melanotic  cancer  or  sarcoma  of  liver, 
949 

in  acute  exudative  nephritis,  640 

in  acute  productive  nephritis,  645 

in  chronic  productive  nephritis  with 

exudation,  648 
in  chronic  productive  nephritis  without 

exudation,  652 
in  tuberculous  nephritis,  661 
in  obesity,  95 

in  acute  intestinal  obstruction.  846 

in  gangrenous  pancreatitis,  982 

in  acute  peritonitis,  905 

in  primary  lobar  pneumonia,  550 

in  polyuria,  122,  123 

in  pyelitis,  664 

in  haemorrhagic  pyelitis,  665 
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Urine  in  renal  calculi,  666 

in  acute  articular  rheumatism,  154 
Urinometer,  605 

VACCINATION  conferring  immunity, 
56 

Vagabond's  discoloration,  237 
Valerianates  in  saccharine  diabetes,  120 
in  polyuria,  125 
in  tachycardia,  374 
in  valvular  disease,  317 
Valeur  globulaire,  196 
Valve-segments,  anomalies  in,  399 
Valvular  disease,  300 

cardiac  asthma  in,  302 
combined  lesions  in,  300 
complications  of,  309 
diagnosis  of,  310 
prognosis  of,  313 
symptomatology  of,  300 
ansemia,  305 
cough, 306 
cyanosis,  305 
embolism,  308 
kidneys,  307 
liver,  306 

nervous  system,  308 
cedema,  305 
pain,  304 
pulse,  303 
respiration,  302 
stomach  and  intestines,  307 
treatment  of,  314 
Valvular  disease,  diagnosis  of,  from  anaemic 
murmurs,  268,  311 
from  pericardial  sounds,  255 
(See,   also.  Endocarditis  and 
Valve  names.) 
Varicose  aneurism,  411 
Vaselin  in  chronic  nasal  catarrh,  451 
Veins,  dilatation  of,  433 
etiology  of,  433 
in  goitre,  240 
morbid  anatomy  of,  434 
symptomatology  of,  434 
synonyms  of,  433 
treatment  of,  434 
Venesection  in  aneurism,  424 
in  puerperal  eclampsia,  657 
in  congenital  heart  affections,  401 
in  dilatation  of  heart,  342 
in  primary  lobar  pneumonia,  555 
in  valvular  disease,  321 
Venous  pulse  in  aortic  insufficiency,  292 
Veratrine  in  gout,  145 
Veratrum  viride  in  acute  simple  endocardi- 
tis, 271 
in  exophthalmic  goitre,  390 
in  hypertrophy  of  heart,  342 
in  pericarditis,  258 
in  primary  lobar  pneumonia,  555 
Vertigo  in  progressive  pernicious  anoemia, 
203 

in  saccharine  diabetes,  112 

in  chronic  gastritis,  744 

in  acute  infectious  jaundice,  971 


Vertigo  in  polyuria,  123 

in  valvular  disease,  308 
Vibrios,  4 

Vision  in  jaundice,  969 
Vocal  cords,  position  of,  in  adductor  paraly- 
sis, 478 

in  unilateral  and  bilateral  recur- 
rent nerve-paralysis,  477 
I  Voice  in  retropharyngeal  abscess,  706 
in  aneurism  of  thoracic  aorta,  415 
in  cancer  of  oesophagus,  728 
in  cretinism,  242 
in  acute  catarrhal  laryngitis,  458 
in  myxoedema,  243 

in  chronic  hypertrophic  nasal  catarrh, 
450 

in  unilateral  abductor  paralysis,  478 
in  Unilateral  recurrent  nerve-paralysis, 
477 

in  chronic  pharyngitis,  701 
in  phlegmonous  tonsillitis,  710 
Volvulus,  843,  848 

Vomit,  coffee-ground,  in  cancer  of  stomach, 
■   _  773 

Vomiting  in  Addison's  disease,  236 

in  progressive  pernicious  antemia,  208 

in  aneurism  of  abdominal  aorta,  427 

in  aneurism  of  splenic  artery,  428 

in  appendicitis,  821 

in  broncho-pneumonia,  564 

in  renal  calculi,  666 

in  cancer  of  liver,  949 

in  cancer  of  pancreas,  997 

in  cancer  of  stomach,  773 

in  cestodes,  873 

in  cholelithiasis,  959 

in  cholera  infantum,  810 

in  cholera  nostras,  801 

in  acute  dyspeptic  diarrhoea  in  chil- 
dren, 808 

in  dilatation  of  oesophagus,  726 

in  dilatation  of  stomach,  784 

in  dysentery,  830 

in  nervous  dyspepsia,  752 

in  puerperal  eclampsia,  657 

in  acute  cntero-colitis  in  children,  812 

in  simple  gastric  ulcer,  764 

in  acute  gastritis,  738 

in  chronic  gastritis,  744 

in  acute  toxic  gastritis,  740 

in  acute  intestinal  obstruction,  846 

in  acute  infectious  jaundice,  971 

in  leukaemia,  216 

in  acute  exudative  nephritis,  641 

in  acute  productive  nephritis,  646 

in  chronic  productive  nephritis  with 
exudation,  649 

in  acute  peritonitis,  903 

in  primary  lobar  pneumonia,  550 

in  typhlitis,  825 

nervous,  757 

WATER  as  a  conveyer  of  infection,  35 
in  saccharine  diabetes,  119 
in  epistaxis,  457 
in  simple  gastric  ulcer,  768 
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Water  in  gravel,  106 

in  laryngismus  stridulus,  475 
in  acute  articular  rheumatism,  167 
Water-hammer  pulse,  292 
Waxy  degeneration  in  perinephritis,  662 
in  pyelitis,  664 
tube-casts  in  urine,  625 
Weil's  disease.    See  Jaundice,  acute  infec- 
tious. 

Whiskey.    See  Alcohol. 
White  corpuscles  of  blood,  182 

enumeration  of,  189 
Whooping-cough,  diagnosis  of,  from  acute 

mediastinal  lymphadenitis,  438 
Worms.    See  Cestodes,  Intestinal  parasites, 

and  Nematodes. 


Wounds  admitting  bacteria  into  the  body, 
29 

XANTHOLASMA  in  jaundice,  969 
Xanthin  in  urine,  603 
Xanthopsia  in  jaundice,  969 
Xerostomia,  696 

ZINC  chloride  in  gangrenous  stomatitis, 
685  _ 
sulphate  in  dysentery,  835 

in  tuberculous  laryngitis,  472 
in  chronic  pharyngitis,  702 
in  catarrhal  stomatitis,  672 
Zoogloea,  6 
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MODERN  PHARMACEUTICAL  PRODUCTS. 

"TABLOIDS"  (Registered  Trade  Mark)  OF  COMPRESSED  DRUGS. 

Prepa,red  by  BUaRdXTGrHS,  WGIiLCOMS  &  CO. 

These  are  made  with  the  greatest  care,  with  the  best  drugs  only,  and  are  not  more  expensive 
than  the  ordinary  form  of  administerine;  medicines,  as  ihey  can  be  supplied  at  a  very  small 
advance  on  the  crude  drug.  Ihe  economy  in  spa  e  effected  when  ''Tabloids  '  are  used  is  a 
matter  worthy  of  ca'eful  consideration  by  the  travelling  practitioner.  "Tabloids  '  are  actually 
cheaper  than  pills  or  powders,  and  are  dispensed  in  any  quantity  prescribed,  withplain  manuscript 
labels,  and  at  much  lower  prices. 

Ihe  following  are  among  the  principal    Tabloids  — 


'  Tabloids  " — 
Aloin  Co,  . 
Ammon.  Chloride 
Antifebrin,  2  grs. 
Antipyrin       and  5  grs. 
Blaud  s  Pill,'4  grs. 
Caffeine  Ciirate.  2  grs. 
Capsicum  Tinct.,  5  mins. 
Cascara  Sagrada  li-xt.,  2 
grs. 

Cascara  Comp. 
Cathartic  Comp.,  U.S. P. 
Chaicoal  (Pure  Willow), 
5  ars.- 

Cinchona  Co.  Tr.,  30  mins. 
Dialyzed  Iron,  10  mins. 
Diuredn-**  Knoll,"  5  grs. 
Dover  Powder,  5  grs. 


'  Tabloids  *  — 

Ginger  Essence,  5  mins. 
Ichthyol,  2^  grs. 
Laxative  Vegetable, 
Nitro-Glycerine  i/roogr. 
Opium  '1  inct.  (laudanum), 

2,  5.  and  .0  miiis. 
Paregoric  (Camph.  Co.),  ^ 

at.d  15  mins. 
Pepsin  \  Fait  chila') 
Peptonic  (Gastro-Enteritic 

Digestive.',  3  grs. 
Phenacetin,  5  grs. 
Podophyilin,  \  gr. 
Potass.  Bicarb.,  5  grs. 
Potass.  Bromide,  5  and  10 

grs. 

Potass.  Chlorate,  5  grs. 


'Tabloids"— 

Potass.     Chlorate  with 
.  Borax 
Potass.   Permanganate,  1 

and  2  grs. 
Quinine,  i,  2,  3  and  5  grs. 
Rhubarb,  3  gr^. 
Rhubarb  and  Soda 
Saccharin,  h  gr. 
Salol,  5  grs. 
Soda  Bicarb.,  5  grs. 
Soca  Mint  (Neutralizing) 
SoHa  Salicylate,  3  &  5  grs. 
StrophanthusTinct.,2mins. 
Sulpho'ial,  5  grs. 
of  'i'inctures 
Voice 

Zinc  Sulphate,  1  gr. 


HYPODERWIIC  "TABLOIDS." 

Permanent,  Readily  Soluble,  Active,  Cheaper  than  Solutions,  and  more  reliable. 
The  Hypodermic  "Tabloids"  are  put  up  in  Tubes,  each  containing  20  "  Tab'oids  "  with  the 


exception  of  those  marked  with  an  asterisk,  which  contain  12  "Tabloids,"  at  £ 

No. 


Aconitine,  Nitrate  Crystalline  ..  1-260  gr, 

Apomorphine  Hydruchlorafe. . . .  i-io  gr. 

Apomorphine  Hydrochlorate . .  . .  1-15  gr. 

Airopine  Sulphate    i-i5ogr. 

Atropine  Sulphate    1-100  gr. 

Atropine  Sulphate    1-60  gr. 

*Cafftiiie  Sodiu-Salicylate   1-2  gr. 

Coraine  Hydrochloraie   i-io  gr. 

*Cotaine  Hydrochlorate   1-6  gr, 

*Coc.iine  Hydrochlorate   1-2  gr. 

*Cocaine  Hydrochlorate   1-4  gr. 

Codei"e  Phosphate   1-4  gr. 

Colchicin    i-ioo  gr. 

*Cornutin  Hydrochloride   1-60  gr. 

Curare   1-12  gr. 

Digitalin,  Crystalline   i-ioo  gr. 

Ergotiiiin  Citrate   1-100  gr. 

Ergotinin  Citrate   1-200  gr. 

Eseriiie  Salicylate    1-100  gr. 

Homatropinc  Hydrochlorate    . .  1-250  gr. 

Hydrarg.  Perchlor   1-60  gr. 

Hydrarg  Perchlor    1-30  gr. 

Hyoscinc  Hydrohromate   1-700  gr. 

*Hyoscine  Hydrobromale   i-75  gr. 

*H\oscine  Hydrohromate   i-iogr. 

*H5osc>amine  Sulphate   1-80  gr. 

*H\o*;cyamine  Sulphate   1-20  gr. 

Morphine  Bi-Meconate   1-8  gr. 

Morphine  Bi-IM  econate  .:   1-6  gr. 

Mo'phine  Bi-iMeconate   1-4  gf- 

Morphine  Hi-Mecor.aie   1-3  gf- 

M'  rphine  Hydrochlor   1-4  gr. 

t  The  prices  of  Pilocarpine  Hypodermic 


per  doz.  Tubes. 

No. 
6 


tgr. 


Morphine  Sulphate  

Mor^-hine  Sulphate  

Morphine  Sulphate   1-6  gr. 

Morphine  Sulphate  .,   1-4  gr. 

Morphine  Sulphate   1-3  gr. 

*Morphine  Sulphate   1-2  gr. 

S  Morphine  Sulphate   1-12  gr.  / 

i.  Airopine  Sulphate    1-250  gr.  f 

(  Morphine  Sulphate   i-S  gr.  ) 

i  Atropine  Sulphate    1-200  gr.  S 

(  Morphine  sulphate  ,  1-6  gr.  / 

V  Atropine  Sulphate    i  i8ogr.  i 

J  Morphine  Sulphate   1-4  gr.  ) 

^  Atr. .pine  Sulphate    1-150  gr.  J 

\  Morphine  Sulphate   1-3  gr.  / 

"(  Atropine  Sulphate    1-120  gr.  ) 

*  I  Morphine  Sulphate    1-2  gr.  < 

\  Atropine  Sulphate   i-ion  gr.  \ 

Pilocarpine  Hydrochlorate    ....  i-io  gr. 

tPilocaipine  Hydrochlorate  ....  1-6  gr. 

t  Pilocarpine  hydrochlorate  1-3  gr. 

t*  Pilocarpine  Hydrochlorate    ..  1-2  gr. 

*Quinine  Hydrobromate    1-2  gr. 

*Sclejotinic  Acid   1-2  gr, 

*Sclerotinic  Acid   1  gr. 

Sparpeine  Sulphate   1-2  gr. 

Strophantliiii   1-500  gr. 

Strychnine  Nitrate   1-15  gi*. 

Strychnine  Nitrate   t-io  gr. 

Stryi  hnine  Suhhate   1-150  gr. 

Strychnine  Si  Iphate    i-ioo  gr. 

Sirjchnine  Suiphate    \-to  gr. 


Tabh.ids," 


dozen  respectively. 


,  and  Vgr.,  are  12s.,  15s.,  and  22s.  per 


OPHTHALMIC 


TABLOIDS." 


This  is  a  new  departure  in  our  "  Tabloid  "  section,  and  is  intended  to  supply  the  majority  of 
those  agents  commonly  used  in  the  treatment  of  the  diseases  and  affections  of  the  eye,  in  a  con- 
venient and  portable  form.  We  are  assured  that  the  Ophthalmic  "Tabloids"  will  be  heartily 
welcomed  on  account  of  the  many  advantages  which  obviously  they  present.  We  have  already 
issued  the  following  : — 


Atropia  Sulph   1-200  gr. 

I"  Atropia  Sulph   1-200  gr. 

t  Cocaine  . .    1-20  gr. 

Cocaine    1-200  gr. 

Eserine  Salicyl   1-600  gr. 

f  Eserine  Salicyl   1-500  gr. 

(.Cocaine    1-200  gr. 

Homatrop.  Hydroch   1-400  gr. 


J      Hydrarg.  Perchlor  i-iooo  gr. 

K     Pilocarpine   1-400  gr. 

("Pilocarpine   1-500  gr. 

C  Cocaine    1-200  gr, 

N     Homatrop.  Hydroch   1-600  gr. 

(  Homatrop.  Hydroch   1-240  gr. 

\  Cocaine    1-24  gr. 

p     Boracic  Acid   6  grs. 


PHOTOGRAPHIC  **TABLOIDS." 

Portable,  Accurate,  Energetic,  Lastingf. 

These  "Tabloids,"  being  prepared  by  dry  compression,  do  not  decompose,  and  retain  in  their 
fullest  activity  the  qualities  of  the  various  salts  of  which  they  are  composed,  and  so,  in  contra- 
distinction to  prepared  solutions,  which  undergo  oxidation,  decomposition,  and  other  changes,  and 
are  inconvenient  of  transport,  we  have  uniformity,  reliability,  and  portability. 

As  shelf  space  in  most  dark-rooms  is  at  a  premium,  "  Tabloids  "  will  be  simply  invaluable, 
one  .little  bottle  taking  the  place  of  five  or  six  bulky  containers  of  Pyro,  Bromide,  Sulphate,  &c., 
&c. ,  thereby  effectually  relieving  the  overweighted  and  overstocked  shelf  of  the  busy  amateur, 
while  pestle  and  mortar,  scales  and  weights,  and  glass  measures  are  practically  uncalled  for. 

Especially  recommended  for  outfits  for  Travellers,  Scientists,  Explorers  and  others. 

"  Tabloids  "  work  uniformly  well  with  almost  every  brand  of  Bromide  Plates,  Bromide  Papers, 
and  Lantern  Plates,  and  tone  ready  sensitized,  albuminized,  and  printing-out  papers  with  general 
satisfaction. 


LIST   OF    PHOTOGRAPHIC  "TABLOIDS." 

Caution. —  The  keeping  qualities  0/  each  0/  these  formulte  luill  naturally  be  influenced 
adversely  if  the  bottles  are  not  stoppered  tightly  immediately  after  each  time  of  openings  and 
they  should  be  stored  in  a  dry  atmosphere, 

Eikonogen  "Tabloids,"  Eikonogen  with  Quinol,  Paramidophenol,  Pyrogallic  Acid,  Pyro- 
gallic  Acid  with  Eikonogen,  Quinol  (or  Hydrokinon),  Accelerator  "Tabloids"  for  Pyro,  jEiko- 
nogen,  Pyro  c  d  Quinol,  Eikonogen  and  Quinol,  Paramidophenol,  &c.,  Restrainer  "Tabloids" 
Bromide  of  Potassium  (1  gr.  each),  Restrainer  "Tabloids"  Bromide  of  Ammonium  (1  gr.  each) 
Gold  Toning  "Tabloids." 


ABRIDGED  LIST  OF  BURROUGHS,  WELLCOME  &  CO.'S 
FINE  PHARMACEUTICAL  PRODUCTS. 

Absorbent  Cotton  fLawton),  Antipyrin  Powder  and  Crystals,  Artificial  Ear  Drtinis,  Artificial 


Suppositories,  "Hazeline"  (Trade  Mark)  and  Preparations  Hypodermic  Cases  and  Apparatus. 
Ichthyol  and  Preparations,  Kepler  Extract  and  Essence  of  Malt,  Kepler  Solution  (Cod  Liver  Oil 
in  Extract  of  Malt),  Lanoline  and  Preparations,  Medicine  Cases  and  Chtsts,  Phenacetin  (Bayer), 
Pinol,  Powder  Insufflators,  Rectal  Injectors  (Dr.  Ward  Cousins),  Saccharin,  Soluble  Saccharin, 
Salodent,  Salol,  "Soloids,"  Sulphonal,  Terebene,  Thermo-Safeguard  Feeding  Bottles,  Valoid.s, 
Vaporoles,  Zyniinized  Meat  and  Milk  Suppositories. 


Burroughs,  Wellcome  &  Co.,  Snow  Hill  Buildings,  London. 

MELBOURNE,  NEW  YORK,  PARIS,  BRUSSELS. 


LATEST  PUBLICATIONS. 


ADAMS,  J.  H.,  M.D.,  Philadelphia. — Biography  (authorised)  of  D.  Hayes  Agnew, 

M.D.,  LL.D.    Royal  8vo  ;  about  400  pp.  14s. 

BALDY. — Gynecology  (Medical  and  Surgical).  For  the  use  of  Students  and  Prac- 
titioners. Edited  by  J.  M.  Baldy,  M.D.,  and  9  Associates.  One  Imperial  8vo  volume  ;  360 
illustrations  (mostly  original)  in  text,  and  37  coloured  and  half-tone  plates.  Cloth.   Price  Sis. 

BQTJCHARI). — Lectures  on  Auto-Intoxication  in  Disease;  or,  Self-Poisoning 

of  the  Individual.  By  Ch.  Bouchard.  Translated,  with  a  Preface,  by  Thomas  Oliver,  M.A., 
M.D.,  P.R.C.P.,  Prof,  of  Physiology,  University  of  Durham,  etc.  Royal  8vo;  302  pp.  Price, 
cloth,  10s. 

BURET. — Syphilis  in  Ancient  and  Prehistoric  Times.    With  a  Chapter  on  the 

Rational  Treatment  of  Syphilis  in  the  Nineteenth  Century.  By  Dr.  F.  Buret,  Paris,  France. 
Translated  from  the  French,  with  the  Author's  permission,  with  notes,  by  A.  H.  Ohmann- 
DuMESNiL,  Professor  of  Dermatology  and  Syphilology  in  the  St.  Louis  College  of  Physicians 
and  Surgeons.    In  three  volumes,  12mo. ;  cloth.    Volume  I.,  6s.  6d.,  pp.  230. 

FIREBAUGH. — The  Physician's  Wife,  and  the  things  that  pertain  to  her  life. 

By  Ellen  M.  Firepaugh.    Crown  8vo  ;  200  pp.    Beautifully  Illustrated.    Price  6s.  6d. 

JAMES. — Alaskana  (Alaska  in  Descriptive  and  Legendary  Poems),  by  Bushrod  W. 

James,  A.M.,  M.D.  Tastefully  bound,  with  a  rich  and  very  unique  ornamental  gilt  design  on 
back  and  side.    Cloth,  full  gilt  edges,  8s. 

JOAL. — Respiration  in  Singing.    Authorized  Translation  from  the  French.  By 

R.  N.  Wolfenden,  M.D.  Cantab.  For  Specialists,  Singers,  Teachers,  Public  Speakers,  etc. 
In  active  preparation;  toill  he  ready  soon. 

KRAFFT-EBING. — Psychopathia  Sexualis  :  With  Especial  Reference  to  Con- 
trary Sexual  Instinct.  Translated  from  the  German  by  Chas.  G.  Chaddock,  M.D.  One  vol.  ; 
Koyal  8vo.    17s.  nett. 

MANLEY,  THOS.  H.,  A.M.,  M.D.— Hernia  :  Its  Palliative  and  Radical  Treat- 
ment IN  Adults,  Children,  and  Infants.    Illustrated.    Crown  8vo ;  230  pp.    Cloth,  8s.  6d. 

MOORE,  J.  W.,  B.A.,  M.D.,  M.Ch.,  Univ.  Dubl.— Meteorology.    Crown  8vo ; 

about  300  pp.    Cloth,  8s. 

MYGIND. — Deaf-Mutism,  by  Holger  Mygind,  M.D.,  Copenhagen.    Crown  8vo; 

over  300  pp.    Price  8s. 

PEPPER. — A  Treatise  on  the  Theory  and  Practice  of  Medicine  by  American 

Teachers,  edited  by  William  Pepper,  M.D.,  LL.  D.,  in  two  Imperial  Svo  Volumes  of  about 
1000  pp.  each.    Price  per  Volume,  30s.    Cloth  binding.    Vol.  II.  now  ready. 

SCHTTSIER,  M.D. — When  is  Marriage  Permissible  after  Syphilis?  Translated 

from  the  German  by  C.  Renner,  M.D.    8vo  ;  32  pp.  Is. 

SENN, — A  Syllabus  of  Lectures  on  the  Practice  of  Surgery,  arranged  in 

conformity  with  the  American  Text-Book  of  Surgery.  By  N.  Senn,  M.D.,  Ph.D.,  Chicago. 
12mo.    Cloth.    Price  10s.  6d.    Just  issued. 

SHOEMAKER,  JNO.  V.,  A.M.,  M.D.~  Materia  Medica,  Pharmacology,  and 

Therapeutics.  Second  edition,  thoroughly  revised,  in  two  volumes.  Royal  8vo  ;  nearly  1100  pp. 
Vol  I. ;  cloth,  14s. ;  sheep,  18s.    Vol.  II.  ;  cloth,  19s.  ;  sheep,  25s. 

STARR. — Diseases  of  Children,  including  Special  Chapters  on  Essential  Surgical 

Subjects.  Diseases  of  the  Eye,  Bar,  Nose  and  Throat.  Diseases  of  the  Skin  ;  and  on  the 
Diet,  Hygiene,  and  General  Management  of  Children.  Edited  by  Louis  Starr,  M.D.,  and 
60  Associates.  One  Imperial  8vo  volume  ;  1200  pages.  Profusely  illustrated  with  woodcuts  and 
28  half-tone  and  coloured  plates.    Cloth.    Price  40s. 

THRESH,  J.  C,  D.Sc.  Eond.,  M.B.,  F.I.C.,  F.G.S.— Water  Supplies.    Crown  8vo;. 

about  300  pp.    Cloth,  8s. 

JOnHNALS. 

"  MEDICAL  TIMES  AND  HOSPITAL  GAZETTE."— The  Journal  of  the  Medical 

Practitioners'  Association.  Vol.  XXI.  Twenty-first  year  of  issue.  Published  Weekly  at 
11,  Adam  Street,  Strand,  London,  W.C.  Price  2d.,  by  post,  2id.  Per  annum,  post  free,  8s.  ; 
half-yearly,  4s.  6d. ;  quarterly,  2s.  6d.    Abroad,  12s.  6d.  per  annum. 

"JOURNAL  OF  LARYNGOLOGY,  RHINOLOGY,  AND  OTOLOGY";  an  Analytical 

Record  of  Current  Literature  relating  to  the  Throat,  Nose,  and  Ear.  13s.  (Three  Dollars)  per 
annum,  post  free.    Single  copies,  Is.  3d. 
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